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ABSTRACT
Changing demographics, student diversity, and increased accountability have compelled
educators tehallenge the uniform constraints of traditional instruction and create an
environment focused on individual achievement. Differentiated instruction empowers
teachers to target multiple learning styles through varied themes, adapted content
delivery, andassessment options. Tlygantitativequasiexperimentatesearchtsidy
examingl the effects of differentiated instruction on seventh grade student performance
on standardized mathematics assessmesig a repeatesheasures designwo
independent resirch trials, controlling for initial group differencegh 2011 Texas
Assessment of Knowledge and SK{ISAKS) scores, provided inconclusiassessment
results Sgnificant differences between students who received differentiated instruction
comparedd students who were instructed using traditional ledbasedstrategiesvere
inconsistent for each research tridlll learning groups, including special education,
economically disadvantaged, English language learners, and gifted were included to
detemine if strategies were successful based on specific learning rie@dsnce
obtained through classroom observations revealed deficiencies in effastivetional

delivery of differentiated strategies, emphasizing the need for ongoing, quality

professonal development and support for educators.

Descriptorsdifferentiation, assessment, learning styles, high stakes testing, curriculum,
instruction teaclng
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CHAPTER 1: INTRODUCTION

Legislature, political mandates, and higflakes testing have created an
educational setting in which teachers face intense accountability demands and standards
based curriculum. Providing students with aliga&ducation is the goal of teachers,
administrators, community members, and legislatures; however, reliance on a single
academic indicator has compelled many educators to focus instruction on students
capable of meeting a minimum pestablished profieincy standard. As a result, many
studentsare not receiving the educatitreydeserve.iA systematic approado
pl anning curriculum and instruction for ac
Eidson, 2003, p. 3)eferred to as differentiation, iecessary to provide a quality
education while meeting rigorous political demandhis dissertation uses a repeated
measures design, with two independ&search trialsto investigate how implemeatton
of differentiated instruction in the middle schoeathematics classrooaifectsstudent
scores on standardized mathematics assessmentswéakebenchmarkxaminations
created from released Texas Assessment of Knowledge and Skills (TAKS) test questions,
and previous TAKS scores provide the datalies study. Chapter 1 provides a
background for the research, identifies the problem of the study, validates the
significance of the study, and clarifies terminology.

Background of the Study

The No Child Left Behind (NCLB) Act of 2004ffectedschools thraghout the
nation This legislation evised Igh-stakes testingracticesand adequate yearly progress

(AYP) requirementsforcing educational institutions to analyze instructional practices to



determine if they were meeting the needs of all studériie primary focus of NCLB
(2001) was to ensureademic progress of special education students, minorities,
economically disadvantaged, and English as second language le#ocsoantability
pressure has created an environmemthich many teachers teatb the test, ensuring a
minimum standard is met for all student populations (Chapman, 2007; Zimmerman &
Dibenedetto, 2008).

The premise of NCLB (2001) was to challenge all students to reach their
individual potential; excuses for student failure werdomger acceptableRush and
Scherff (2012) summarigdahe intent of NCLB in the following:

NCLB, or the 2001 reauthorization of the Elementary and Secondary Schools Act

(ESEA), stood on four basic premises: stronger accountability for schools and

teaches; increased flexibility and local control over federal funds; greater

schooling options for parents; and a focus on proven, resbasgd teaching

practices. (p.91)

Today 6s tfacadovthean inclusive @dassroom, where all studergexpeted

to be challenged academically. Meeting this challenge is difficult but can be
accomplished using differentiated teaching strategies that focus on individual student
strengths and build on prior learningeflis & Batts, 2005; Nugent, 2006; Tomlinson,
2000a, 2000 2005).

Accountabilityfor Texas did not begin witNCLB (2001) statemandated
assessments were initiated in 198Me first statenandated test, the Texas Assessment
of Basic Skills (TABS)was administered to students in grades three,divé nine in

reading, mathematgcand writing. However, sudents wer@ot required to pass the



examination to receive a diploma. In 1981, Hssential Elementsurrentlyreferred to
as Texas Essential Knowledge and ISKTEKS) weredevelopedasedn House Bill
246, mandating creiah of a statewide curriculum. The Texas Educational Assessment
of Minimum Skills (TEAMS) replaced the TABS assessment program in 1986 and was
implemented until 1990. Students unable to meet a minimum passing standard we
denied graduatio(TEA, 2004)

The Texas Assessment of Academic Skills (TAAS) expanded grades tested in
1990 and wasnplementediuntil replaced with the Texas Assessment of Knowledge and
Skills (TAKS) in 2003. Promotion in grades three, five, antiteAgerecontingent on
students meeting a minimum proficiency level on the TAKS. Additionally, studemts
required tameet a minimum standard @it levelmathematicsscience, English, and
social students to receive a high school diplonfde same yar, schools were evaluated
to determine i f they were making AAdequate
NCLB Act (2001).

Beginning inspring 2012, he TAKS test was replaced with tBéate of Texas
Assessment of Academic Readiness (STAAR) (TE®XL®). Grades and subjects tested
at the elementary and middle school levels remained consistent; however, all standards
and levels of difficulty were increased. The high school assessment system incdrporate
12 endof-course examinations at the higthool level, increasing the rigor of student
expectations. Students without a minimum cumulative score in each of the four core
areas or individuals who fail to meet a minimum standard on English Il or Algebra Il do
not graduate A phaseout period fron TAKS to STAAR began with 201%ring testing.

Ninth grade studentduring the2011-2012school year were the firSSTAAR testing



cohort(TEA, 201®). The new testing system assesses students at a rigorous level,
requiring teachers to determine effeetimstructional practices to meet the needs of all
learners.

In conjunction with state and federal student accountability, Texas applies a
yearly Performanc8ased Monitoring Analysis System (PBMAS) to evaluate program
effectiveness of school district§gxas Education Agendyepartment of Assessment,
Accountability, and Data Quality201). Performance is based on state assessment
scores. Multiple areas are addressed each is labeled withOal, 2, or 3. Categories
t hat r ecei ve asaddnzalyacheptabie scorestestablished by the state or
have achieved the necessary yearly required improvement. Any area 10 pointdibelow t
minimum score is assignedla Categoriethatfall between 10.1 and 20 points bwi
the standard are codesl @2. Areasthatscore 20.1 or more points below the minimum
standardeceive a 3

The PBMAS is guided by the following principles:

e Assist school districts with improvement efforts;

e Ensure compliance with legislative regulations;

¢ Provide data associatevith student performance and identify areas of
weakness;

e Ensurestudents arplacedin the least restrictive environment;

e Address individual programs with low performance

¢ Promote high standards for all students; and



¢ Audit school districts where areasd#ficiency are note(lrexas
Education Agencyepartment of Assessment, Accountability, and Data
Quiality, 2011)
The district of studyvas audited in 2011 and 2012 because of concerns in specific

PBMAS areas. Multiple categoriagere coded in theangeof 1 to 3, whichtriggeredan
audit. Specific areas of concern were those involving special education stanmtknts
English language learners. Members of the PBMAS committee visited the district and
provided acorrective plan of action for deficienciekligh stakes testing coupled with
federal accountability require analysis of instructional practices to ensure all students are
successful. Middle school is a critical period of the educational proStisdents who
are not effectively educated the lover secondary level will not be prepared to meet
increased expectations of high school curricu(@rews, 2011; Erns$lavit & Slavit,
2007)

Statementof the Problem

The problem i21% of seventh gradstudentsand 2% of eighth grade students
in the dstrict of studyfailed to meet the minimum standard on the 2étate
mathematics assessmenE@, 2011a), which was largely attributed to a lack of
differentiation in the middle school mathematics classrobtany teachers are failing to
meet the diverseeeds of students and are not providing a differentiated environment for
learners (Tomlinson, 20@02000b,2005). Data from the Texas Assessment of
Knowledge and Skills (TAKS) statewide assessment system represeiistantial
difference in student prmance irelementargradessompared to middle school

gradeqTEA, 2008a, 2009a, 201020113). Special population resultaith the



exception of gifted learnergdicate adecline or lack of substantial improvemémm
grades five througkight(TEA, 2008a, 2009a, 2010a, 20)1& ablel depicts the
progress of 20lLeighthgrade studentsvera four-year period.Seventh grade students at
the time of the study represent@@8% passing standard as sixth grade students,

compared to an 84% passing ras=fifth grade students.



Table 1

District TAKSProgression
ALL SPED ED ELL AR GT

20107 2011 77% 62% 77% 55% 56% 98%
Grade 8

20091 2010 76% 33% 76% 54% 61% 100%
Grade 7

20081 2009 75% 58% 76% 57% 55% 100%
Grade 6

20071 2008 86% 77% 85% 75% 76% 100%
Grade 5

Note.All numbers are representative of student accountability for the year indicated.
Students who entered or left the district subsequent to October 31 of the testing year are
not included. Data was collected frahe TEA Acadenic Excellence Indicator System
(AEIS) published annuall¢fTEA, 20Ma, 2003, 2010a, 20114a).

Purposeof the Study

The purpose of thiguastexperimentaktudywasto determine if incorporating
differentiated instructional practices in the middle schtadsroomhas an effect on
studens tathematicperformance on standardized assessmériis.research focused
on answering the question, fiWhat is the
standardized benchmark assessments scores, as measured bgpshessertial
Knowledge and Skills (TEKS), in the middle school mathematics classrooms for all
student popul ations?o

Significance of the Study

Research supports improved academic performance of all student populations
when differentiated instruction is ptementednto existing curriculum (Fisher, Frey, &
Williams, 2003;Lewis & Batts, 2005McTigue & Brown, 2005Nugent, 2006; Walker,
2002). @ntinuingstudies support that successful integration of differentiated strategies

i's dependent dedination,lexibildyuandcawillimgnéss to recognize unique

ef



talents and learning styles (Bailey & WilliarBdack, 2008 CeledonrPattichis, 2010;
Cusumano & Mueller, 200 Dee, 2011King-Shaver, 2008Logan, 2011 Although
numerougjualitativestudies walidate differentiated instructional practices, research
connecting the effects of differentiated instruction to student performance on
standardized assessments is lackidge 2011Ernest, Thompson, Heckaman, Hull, &
Yates, 2011McTigue & Brown, 2005National Center on Accessing the General
Curriculum (NCAQ, 2002). This study will provide a basis for understanding the impact
of differentiated instruction in the mathematics classroom. If results represent a positive
relationship between differentiaenstruction and standardized assessments, teachers
will be encouraged to meet the needs of all studdntsontrast, if no correlation exists,
teachers will recognize that differentiated instruction does not negadiffett

standardized assessments$ tepresents quality instructional practices.

Research Questions

The following questionserved as the guide ftre research study:

1. What is theeffect on student performance in the middle school mathematics
classroom, as measured by benchmark assesstaegeting the Texas
Essential Knowledge and Skills (TEKS), when differentiated instruction is
implemented for all student populations?

2. What is the difference between student performance of those who have received
differentiated instructiom mathematiscompared to student performance of
those who have not received differentiated instrudgtionathematicas

measured by benchmaaksessments utilizing the TEKS?



Research Hypotheses

The focus of this study wads determine if student performance fésu
represergdsignificant differencesvhen differentiated instructional practiogsre
implementedn mathematics instruction compared to student results when differentiated
instructional practices were not implementé&de null hypotheses for this syudereas
follows:

Hol: Implementing differentiated instructional stratedies nosignificant effect
on the performance of students on standardized matherassiessent as measured by
benchmark examinations utilizing the Texas Essential Knowledgelaltgl (FEKS).

Ho2: Implementing differentiated instructionstrategiesas nosignificant effect
on the performance of special education students on standardized mathematics
assessment as measuredbgchmarkexaminationsitilizing the TEKS

Ho3: Implementing differentiated instructionatrategiehias nosignificant effect
on the performance @conomically disadvantagetlidents on standardized mathematics
assessment as measuredbgchmarkexaminationgitilizing the TEKS.

Ho4: Implementing differendéited instructionastrategiehasno significant effect
on the performance @&nglish language learners (ELah standardized mathematics
assessment as measuredbgchmarkexaminationgitilizing the TEKS.

Ho5: Implementing differentiated instructiorstategieshasno significant effect
on the performance aft-risk studenton standardized mathematics assess@ent

measured bpenchmarkexaminationaitilizing the TEKS.



Ho6: Implementing differentiated instructionstrategiefiasno significant effect
on the performance of students identified as gifted on standardized mathematics
assessment as measuredbgchmarkexaminationgitilizing the TEKS.
Identification of Variables

The independent variableasthe type of instruction received by each student
group; the dependent variablesthe resulting scores on standardibetichmark
assessmest Student Texas Assessment of Knowledge and Skills (TAKS) scores for the
20102011 school year were used as a covariant to adjust f@xpseng differences.
Forthe purposes of this study fférentiated instruction (Divasdefined as classroom
practices that incorporate a variety of instructional tools and strategies to meet the diverse
needs of all students, based on readiness levels, abilities, and infeoedtagon,
200Q, 2000k.
Overview of Methodology

Two independent fivaveek trials were conducted for this studdased on
student enrollment and the number of mathematics teachers emgloyegithe research
period schoolsveredivided into a controbr treatment groupCampus A, employing
one seventh grade mathematics tegcmatCampusB, employing hreeseventh grade
mathematics teacherschone special education teachsarved as theontrol group for
the first five weeks of the research periddne teacher from Campus A chose not to
participate in the study, limiting the number of special education students involved in the
research Lecturebased instruction asdelivered to406 seventh grade mathematics
students. Campus C, with three generalcation teacheend one special education

teacher, sengkas the treatment group for the first five weeks of the research period.

10



Differentiated instruction asprovided to 85 seventh grade mathematics students. Fo
the second fivaveek period, @mpuses A andB delivereddifferentiated instruction to
406 seventh grade studerdad GimpusC deliveredlecturebased instruction to8%

seventh grade studer{isee Figure 1)

11
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Campuses Aand B Campus C

( '
Differentiated Instruction

Traditional Instruction

1 — )
Benchmarkl ‘ ‘ Benchmark 1
_
£
Differentiated Instruction Traditional Instruction

Trial

2 .

Benchmark 2 ' l Benchmark 2
—

Figure 1.Summary of experimental design.

Research Plan

The rationaledr this study wa to support or reject the effectiveness of
differentiation of instruction in relation to standardized mathematics testing.
guantitative approacilasapplicable because the objectivasto determine if a
significant relationship existb et ween t eachersdé use of diffe
standardized assessment results. A gegserimental study designasused because
classesvereestablished prior to the research study (Aagobs, Razavieh, & Sorensen,
2006). District wide, al seventh grade students amde seventh grade teachergnmg
involved with the study. Schoolgeredivided into a control and treatment group, based
on similar demographicsThe control group and treatment grauperecreated using
stratified randonsanpling; half of the students recey&ecturebased instruction and the
other half receive differentiated instruction.

All lessons were created by the researcher, folloWiSG OPE (Texas Education

Service Center Curriculum CollaboratifEESCCC),n.d.),the districtestablished scope
12



andsequenceCSCOPE (TESCCC, n.d.) is a comprehensive curriculum complete with
vertical alignment documents, instructional focus documents, and lessofoplans
teachers.Instructional sequencésr each Texas Essential Bwledge and Skill (TEK)

was clearly delineated in the curriculum alignment document for all teachers to follow.
Furthermore,te level of depth and specificity of each Tiidsestablished in the
curriculum outline.Lesson plans were created for each Tdid were provided for

teachers participating in the study. Each lesson included student objectives, vocabulary,
example problems for each TEK, worksheets, and assessments. Teachers received
accompanying flipcharts, presentatioastivities, gamesandhandson activities when
applicable to the lesson. Each instructional strategy was redesseld and targeted
multiple learning styles (Anderson, 2007; Carolan & Guinn, 2007; Kin@O®&, Rock,

Ellis, & Gable, 2008; Tomlinson, 2005). Teachers provigigaivalent instruction for

each student objective, unit vocabulary, and content; however, the delivery method was
modified for the treatment group.

Differentiated lessons were modified by content, process, or product (Tomlinson,
2000, 2000b2005). Corent refers to adaptations to curriculudifferentiated content
included concrete representatiorggaphic organizersllustration aidsyepresentative
models, visual presentations, aratabulary terminologyProcess describes the method
of lesson premntation. Teachers differentidtthe process of instructidsy incorporating
the following:

e collaborative projects,
e concept maps,

e educational games,
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o flexible groups,

e handson learning,

¢ mathematical manipulatives,
e scaffolded instruction,

e paper folang,

e student journals,

e technology simulations, and
e vocabulary activities.

Product options represent studenbduced work or assessments substantiating
student learning Lesson plans integrated the followimggdividual projectsinstructional
journals openended taskgjered assignments, visual presentations, and written
assessments (Bailey & WillianBlack, 2008; Fisheet al.,2003; KingShaver, 2008;
Kingore, 200; Lavandez & Armas, 2008; Lewis & Batts, 20Qightfoot, 2012; Logan,
2011;Schweizr & Kossow, 20@; Tomlinson, 200B; 2005; Walker, 2002)Lessondor
each research periogere created usintpe activitiesm Table2 to ensure all learning
stylesweretargeted.Each activity was researddasedand multiple intelligence
strategiesvereincorporated to target a diverse student populaBail€y & Williams-
Black, 2008; Campbell, 2008ee, 2011Hyerle, Alper, & Curtis, 2004; Kinghaver,
2008; Kingore, 200, Lavandez & Armas, 2008; Martin, 199dpss, Mayfield,
Shellman, & Eury, 202;1Schweizer & Kossow, 200 Tate, 2003; Tomlinson, 2000

2005; Walker, 2002).
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TaHbe 2

Resources for Creating Differentiated Instruction Lesson Plans

Activity

Lesson Component(s)

Multiple
Intelligence(s)

Educational manipulativg&TA Content Bodily/Kinesthetic

Cuisenaire2007 TESCCC, 2011 Process Logical/Mathematical
Visual/Spatial

Handson activities(Activities Content Bodily/Kinesthetic

Integrating Math and Science Process Logical/Mathematical

(AIMS) Foundation2009 ETA Visual/Spatial

Cuisenair2007 TESCCC, 2011

Instructional game@Vuschla & Content Bodily/Kinesthetic

Muschla,2004 Marzano & Process Interpersonal

Pickering 2005) Logical/Mathematical
Verbal/Linguistic
Visual/Spatial

Interactive White Board (IWB) Content Bodily/Kinesthetic

flipcharts(Promethean2011) Process Interpersonal
Intrapersonal
Logical/Mathematical
Verbal/Linguistic
Visual/Spatial

Mathematical Mysterie€T ate, Content Intrapersonal

2003;Yoder & Yoder,2010) Process Verbal/Linguistic

Mathematical Soegs(Houghton Content Musical

Mifflin Harcourt, n.d.;Songs for ~ Process

Teaching, n.dg.

Thinking maps ldyerle,et al., Content Bodily/Kinesthetic

2009 Process Interpersonal
Intrapersonal
Logical/Mathematical
Musical
Natural
Verbal/Linguistic
Visual/Satial

Video clips(Beyond Content Intrapersonal

Entertainment, 201@iscovery Process Musical

Studios 2005 2006a, 2006p Natural
Verbal/Linguistic
Visual/Spatial

Individual reflectio(TESCCC, Content Intrapersonal

2011 Tate, 2003 Process Verbal/Linguistic

Product
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Table 2Continued

Activity Lesson Component(s) Multiple
Intelligence(s)
Realworld applications (TESCCC Content Intrapersonal

2011) Process Logical/Mathematical
Product Musical
Natural
Verbal/Linguistic
Vocabulary bldable activities Content Bodily/Kinesthetic
(Zike, 1998) Process Interpersonal
Product Intrapersonal

Logical/Mathematical
Musical

Natural
Verbal/Linguistic
Visual/Spatial

Outsideactivities (ETA Cuisenaire Process
2007)

Bodily/Kinesthetic
Natural

Collaborative activities (Kagan & Process

Bodily/Kinesthetic

Kagan,2009 TESCCC, 2011 Interpersonal
Logical/Mathematical
Verbal/Linguistic
Scaffolded instruction (Teacher  Process Bodily/Kinesthetic
Created Materials (TCM), 2005; Interpersonal
TESCCC, 2011; Tiltor2009) Intrapersonal

Logical/Mathematical
Musical

Natural
Verbal/Linguistic
Visual/Spatial

Assessment product options Product
(Tilton, 2009)

Bodily/Kinesthetic
Interpersonal
Intrapersonal
Logical/Mathematical
Musical

Natural
Verbal/Linguistic
Visual/Spatial
Puzzle options (Muschla & Product Logical/Mathematical
Muschla, 2004, Tilton, 2009) Verbal/Linguistic

Note: The resources listadere integratethto eachresearch periodA combination of
resources @asused to create each lesson to ensutienoppn compliance with the

operational definition of differentiated instruction.
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The researcher provided all lessons for the control and treatment groups using a
uniform lesson plan (see Appendix A). Lesson plan formatting was constant for both
groups withone exception. The treatment group received lesson plans that ineaated
differentiated component @sesentedn Table2. Differentiated lessons incorporated at
| east one daily strategy targetingcmstudent
of the eight intelligences astargeted at least once on a biweekly basis. Lesson plans
spanned multiple days of instruction because TEKS were not taught in isolation.
Academic content was clusteraltbwing for connection@mongmathematical concepts

Rubrics for differentiated instruction and lectlr@sed instruction were used to
evaluate each lesson plan, ensuring strategies were applied consistently (see Appendices
B and C). Each of the following componewtssidentical on the differentiated
instruction and lecturbased instruction rubrics:

e Texas Essential Knowledge and Skills (TEKS)

e Content Objective,

e Language Obijective,

e Vocabulary,

e Materials,

¢ Advance Preparation,

e Engage, and

e Accommodations.
Explore/explairandevaluate categoriegereincluded on both scoring guideblon-
differentiatednstruction targetdteachercentered strategies and assessment options

werenot provided. The differentiated lesson plan rubric fodusestudententered
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strategies and varied performance indicatdise differentiated instruction rubric
included ach of the following componentaextensionactivities, student learning styles,
and content, process, and product differentiat®tudents in the treatment group
engage in curriculum using varied instructiahstrategies. The contrgtoup received
the same content as the treatment greitip the exclusion of academic choices.

As shownin Table 2, many differentiated approaches overlapped between
categories. Strategi@gerenot exclusive to one categomyie focus of differentiation is
to provide multiple modalities of learning in each aspect of instruction (Bailey &
Williams-Black, 2008; Fisheet al.,2003; KingShaver, 2008; Kingore, 2@0Lavandez
& Armas, 2008; Lewis & Batts, 2005; Schweizer & Koss@@07; Tomlinson, 2006;
2005; & Walker, 2002). Multiple approaches to learningcaremon amonghe
intelligences. Therefore, one differentiation strategy impacted several learning styles
(Gardner, 2003).

All students were exposed to the control drehtment groupsn independent
research triatshowevernotall student results @reused. Stratified random sampling
wasused to determine student scdi@sthe statistical analysis oésults. Interpretation
of the data determiwnkf significant differencesverepresent between the control and
treatment groupfor each testData analysis focesl o each ofthe following all
students (ALL)special education (SPED3¢conomically disadvantaged (EEnglish
language learns(ELL), atrisk (AR), andgifted and talented (GT)Students may have
been included in multiple categories based on their student demographic information

Students were listed by a numerical identjfaerd every tenth student was randomly
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selected for the studyTheprocess catmued until theoptimal number of participants,
pre-determined by a power statistical analysis, was reached.

The study vasconducted duringhe second two siweek periods of th2011
2012schoolyear However, each siweek periodvas shortened to fevweeks because
of semester scheduling. U$research was conducted durimg five-week periods,
followed by data analysis usingrairedt-testandanalysis of covariance (ANCOVA).
Students were exposed2@ days of instruction, followed by two dafgs review and
one day for assessmerfiwo independent research trialengconducted to minimize
extraneous variables and threats to internal validity. Students and teach&ererho
assigned to the control group for the first fiveekperiod served ahe treatment group
for the second fivaveek period. Students and teachers who were assigned to the
treatment group for the first fivweek period beane the control group for the second
five-week period.Stratified random sampling was used to deterratodent scores used
for statistical analysisOnly studentsvith a benchmark assessment scoréfih five
weekresearch periods wenecluded in the populationAdditionally, gudents who i
not have a covariant Texas Assessment of Knowledge arid @KANKS) score ere
excluded from the sample populatias well as those retained in the seventh grade
Assumptions and Limitations

Assumptions. Each teacher receigi¢raining on the process of differentiating the
curriculum to avoid misconception®articipantswere provided witlttomplete lesson
plans with activities and handouts to maintaingnity of the instruction. Observation
teams receiwtrainingto emphasizéhe importance of eliminating bias from the study

while meeting expectationd eachers wretrained on the selissessment instrument and
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were provided clear understanding of the procedures to follow and the confidentiality of
the instrument.

Limitations. The primary limitation of the research is that the results may not be
applicable to all grade levels or to all regions of the country. Although all district seventh
grade classroomgereinvolved in the study, student demographsscioeconomic
statusand language barriers are contributing factors to the outcothe oédsarch To
minimize the aforesaid limitation, schoolergassignedo either a control or treatment
group and students arerandomly selected using stratified sampling. To minimize
statistical errors, researchasconducted in twandependentive-week esearch trials.
Definition of Key Terms

Adequate yearly progress (AYR)minimum accountability performance
indicator established by NCLB that requires campuses, districts, and states to meet annual
improvement criteria for reading/language arts, nrattes, and either attendance rate
or graduation rate (TEA012.

At-risk: A term used to describe students who have one or more economic,
physical, emotional, or academic factors that place them in danger of dropping out of
school (Texas Association fire Gifted and Talented (TAGT), n.d.).

Differentiated instructionlnstruction or curriculum that has been modified by
content, process, or product to meet diverse student needs in the classroom (Tomlinson &
Eidson, 2003).

English Language learner (ELLA student who is in the process of learning

English and has a first language other than Englikle Education Alliance, n.d.).
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Gifted learner:The federal Elementary and Secondary Education Act [Title 1X,

Part A, Definition 22] defines gifted andtalend st udent s as fAstudent ¢
who give evidence of high achievement capability in areas such as intellectual, creative,
artistic, or leadership capacity, or in specific academic fields, and who need services and
activities not ordinarily preided by the school in order to fully develop those
capabilitieso (TAGT, n.d.).

High-stakes testingiThe practice of attachingiportant consequences to
standardi zed test scoreso (Nichols & Berl:.
a subsegent grade level or failure to meet high school graduation requirements.

Interactive white boardfi A | iateragtee display that connects to a computer
and projector . . . [ projecting] the compu
userscont | t he computer using a passive pen or

Manipulatives:fiMaterials that are physically handled by students in order to help
them see actual examples of mathematical principles abwork J o ngasa.,)l. n . d.

No Child LeftBehind (NCLB) ActA 2001 federal lawwhatrequires that 100% of
all students meet state standards in reading and mathematics byt 26ddires schools
to meet a minimunyearly state passing standard to avoid sanest{aewis, n.d.).

Opportunityto-learn: A national report targeting the needs of individual states to
close the educational gaps for disadvantaged student groups (Schott Foundation for
Public Education2009.

Special education studerf: student who has been evaluate@ccordance with
8300.304 through 8300.311 and has been determined to have one or more of the

foll owi ng: Ament al retardati on, a hearing
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language impairment, a visual impairment (including blindness), a serious emotional
disturbac e (referred to in this part as fHemot i
impairment, autism, traumatic brain injury, any other health impairment, a specific

learning disability, deablindness, or multiple disabilities, and who, by reason thereof,
needsspei al educat i on MNatiodal DissdmmatiendCenseeforvi ces o (
Children with Disabilities (NICHCY,)2008).

Standardized testinhs sessments that have fAset rul ¢
that everyone taking the test receives the same exact an®etnd has the same
restrictions of time and resourceso (March

Thinkingmaps:Visualai ds t hat Acombine the fl exibi
the structure of taskpecific graphic organizers with a clearly defined, common thinking
procs s | anguaeaa.,@004,pHy.er | e

Tiered instructioni Adj usti ng the degree of diffict
product to match a studentés current readi
239).

Summary

The No Child Left Behind Act (20QXkreated federal guidelines to ensure
academic equity and success of all students in the classibemchers must target
individual learning styles to ensure all students reach their maximum potential
(Tomlinson, 2005) Differentiated instruction allowsducators to evaluate student
interestslearning styles, and readiness levels; and modify instructional strategies to meet
the needs of all studentBetermining effective means of educating students while

improving standardized assessment performagices as the research rationaldus
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studyanalyzes student results from benchmark assessments to determine the effect of
differentiated instructional practices on student performance. Chaptesénta
comprehensive review of the literature inclugliiesearckbasednstructional strategies

for special populations of student¥he methodology of this study is discussed in

Chapter 3 followed by a presentation of statistical results in Chapter 4. This dissertation
concludeswith Chapter Swhichprovides suggestions and implications for future

research.

23



CHAPTER 2: LITERATURE REVIEW

Chaptentwo presents aomprehensive review alrrentresearctbeginning with
the theoretical foundatn of differentiated instruction, focusing on theory ofmultiple
intelligenceqGardney 1983, 1993).Next, each component of differentiated instruction
is reviewed to provide a detailed summary of strategies associated with this type of
classroom instruction. Following the synopsis of differentiated instrucgsearch
based teaching strategies are reviewed in terms of the literature. The effects of high
stakes testing on students, teachers, and administrat@sareviewed. Finally, por
research studies aexaminedo provide background information ftris study.
Introduction

Mathematical applications areuciali n t oday és hi ghly compet

According to the National Council of Teachers of Mathematics (NCTM, 2000),

AExcell ence in mathematics educsupportdar r equi
al |l s t u d eStates deter(nipe contedt yequirements for schools; however,
instructional delivery of the subject matt

Educators must ensure curriculum building blocks have been laid befomegnom to a
more complex level of learning (Levy, 2008). Student interests and ability levels differ;
therefore, activities must be varied and targeted to ensure individual understanding of the
curriculum (Levy, 2008; Tieso, 2003).

All students have taright to be challenged to reach their full potential. However,
with political mandates and federal accountability required by NCLB (2001), ensuring

minimum passingtandards have become the norm in many classrobeaning
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disabled students, Englishriguage learners, anidtgd students often receive an
education gearedward the average studerdiversity is present in all classrooms
requiring adaptations and modifications to curriculurherefore, educatoraust
incorporate strategies for langyeacquisition, modify instruction for lowgerforming
studentsand find ways to challenggfted andhigh-achieving studentvenin this era
of statemandated assessmenisé¢ & Jung, 2004Powers, 2008Scot, Callahan, &
Urquhart, 2009Walker, 2002)
Theoretical Framework
Numerous psychological studies provide evidence of varied, unique learning
styles, substantiating the need for differentiated instructdfective teachers recognize
that because students exhibit diverse learning styles, ornigorongle multiple
opportunitiedor academic achievemenBuccessful educators realize learning styles
vary and that all students must make personal, meaningful connections to the content to
maximize learning opportunities.
e Visual learners need imagjediagrams, and illustrations for
comprehension of subject matter.
e Auditory learners require discussion, verbal instruction, and listening to
achieve success.
e Tactile/kinesthetic learners prefer haratsactivities for curriculum
acquisition Hill, 2005; Rayneri, Gerber, & Wiley, 2003; Snyder, 1999)
Thus, meaningful content targeting multiple learning styles is necessary for academic

engagement and achievement.
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One of the most notable theories of variations in individual learning styles is
HowardGa dner 6 s 1983 dheoryeof nuigpheéenteltigenaes (Mi),h e
establishing that fAan intelligence is a co
Theoriginaltheory of Ml established that individuals exhibit intellectual ability in seven
different ways: visually, verbally or linguistically, logically or mathematically, bodily or
kinesthetically, musically, interpersonally, or through-seffection (Gardner, 2003).
Continuing research has established a naturalist and possibly an existegm@oach to
l earning. Gardner 6s theory defied the typ
the term should be viewed through a biological and psychological lens (Gardner, 1983).

The theoy of MI (Gardner, 198) proposed the idea that intluals are
intellectually stimulated by varied activities and social events, specific for each
intelligence. Verbal or linguistic learners exhibit sensitivity to words and language, often
challenged through reflecting, writing, and speaking. Individwéls preferred musical
intelligence benefit from tonal stimulation, rhythm, and patterns. Logieéhematical
refers to persons who experience a sense of excitement when they solve logical or
mathematical problems. The ability to manipelaijectsthrough visual stimulatioand
learn through imagery is typical of the spatial intelligence. Individuals who represent the
bodily-kinesthetic intelligence typically have fine motor skills and excel in physical
activities or when working with precision. Emgag in social situations and thriving in
an interactive environment is typical thieinterpersonal intelligence. In contrast,
intrapersonal intelligence refers to sedflection as a primary component of the learning

process (Gardner, 1983).
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Althoughtheoriginalintent oftheresearch was not educatioesed, the
implications for educators were inevitable. Gardner (1993)dstlas MI theory leads to
the following conclusions:
e All of us have the full range of intelligences; that is what makdsiosan
beings, cognitively speaking.

¢ No two individualsi not even identical twink have exactly the same
intellectual profile because, even when the genetic material is identical,
individuals have different experiences.

e Having a strong intelligence dorst mean that one necessarily acts

intelligently. (p. 23)

Three themes of education emerged fronthieery of MI. First, education
requires instruction to be individualbentered, focusing amiquestudent differences.
Second, no theory is the basif a quality educational program. Educators must establish
educational goals ardécide how to achieve desired outcomes. Practice, not theory,
drives a successful school program. Third, students require multiple representations of
key concepts becausévaried learning styles (Gardner, 1998ecognizing varied
learning styles is essential to challenge all groups of students to meet their full academic
potential.

Multiple intelligences theory has significinthallengedii f undament al
educationalprnci pl es and practiceso (Helding, 20C(
been voiced toward the conceptual foundation of the theory, one must acknowledge its
impact even with those criticisms. Educators recognize that student learning styles and

diverseneeds vary in every classroom. Effective teacbessire the assessment of
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i ndi vidual |l earning styles prior to classr
through the use of Gardner s MI. Each int
flexibi | i1ty when making adjustments to existin
A primary benefit of implementing strategies targeting multiple intelligences is
that student behavior will likely improve, interest levels in mathematics will increase, and
leamers will be engaged in learning (Hill, 2005; McTighe & Brown, 2005; Temur, 2007).
The use of multiple intelligences strategies in the classroom accommodates multiple
|l earning styles and alleviates studentsod s
2005). Accommodations allow all students to reach their full potential while working at
their own pace and level.
The focus of this research study is to determine if student performance improves,
as measured by standardized assessments, when teacbrysrate differentiated
instruction into everyday classroom practices and focus on individual student strengths.
Analysis of the literature provides a clear explanation of differentiated instruction while
presenting strategies for successful classrooemiantions. Research substantiates the
need for modified classroom instruction and supports that student success is dependent on
the teachds willingness to implement differentiated instruction and appropriate
adaptation of course materials in the regalassroom setting (Tomlinson, 2G)@000Db,
2005). The need for modified classroom practices is emphasized throughout the
literature, stressing the value of meeting diverse student needs. Research supports that
creating aalance between effectively wrhting students and implementing currictlum
based standards is essential for individual achievement (Anderson, 2007; Carolan &

Guinn, 2007; Ernest al, 2011; Lavadenz & Armas, 280
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Differentiated instruction empowers teachers to draw on indiviéaahing styles
to prepare engaging, mufaceted lessons. According to the National Center on
Accessing the General Curriculum (NCAZD02),i Cl assroom teaching i s
whole-class, group, and individual instruction. Differentiated instructi@ntesaching
theory based on the premise that instructional approaches should vary and be adapted in
relation to individual and diverse student
an instructional strategy. It is not what a teacher does whendie has time. Itis a
way of thinking about teacahpiG.g and | earnin

Differentiated Instruction

Numerous scholarly resources validate the importance of differentiated instruction
to challenge all learners to reach their indinal potential (Anderson, 2007; Broderick,
MehtaParekh& Reid 2005; Carolan & Guinn, 200Douglas, Burton, & Reese
Durham, 2008King-Shaver, 2008; Lewis & Batts, 20058herman, 2009fomlinson,

200, 2000b2005; Witzel & Riccomini, 200;/Wormeli, 2A.1). However, before an

analysis of existing research and its implications for educational practices can be

discussed, one must have a clear understanding of what differentiation is and some of the
myths associadwith the term. Differentiationisdefnd as fidesi gning | es
meet the needs of a range of learners; includes learning objectives, grouping practices,
teaching methods, varied assignments, and varied materials chosen based on student skill
levels, interest levels, and learning prefere e(Soatheast Regional Educational

Laboratory,2008, p. 2). Many of the tools teachers use daily to engage students in the
classroom, such as cooperative learning and interactive activities can be altered to reach

all learning styles (Kingshaver, 2008
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Effective differentiation focuses on three distinct areas, which can be used
individually or simultaneously to vary instruction. Educators have the following options:
(1) differentiating the content, (2) modifying the process or activities, and &)nuff
product options (Tomlinson, 2000 Tasks should be aligned with objectives and
learning goals; however, content can be modified to meet the needs of all students.
Conceptfocused and principtdriven instruction allows students to make personal
connections to the curriculum and think critically (NCAC, 2002; Tomlinson, 2005).
Flexible grouping, cooperative learning in pairs or groups, and tiered instruction are
fundamental elements of differentiated instruction (Bailey & WilligBtack, 2008
Douglaset al.,2008. Traditional ability grouping is based on individual capability.
However, flexilbe grouping allows students to change clusters, as needed, based on
concepts being presented.

Content differentiation. Common classroom practices such asgpevative
learning and interactive activities can be altered to reach all learning styles. Assessments
and data are used to determine student placements based on instructional readiness, skills,
backgrounds, choices, or interests (Kingore, 200gan, 2A1). Teachers may allow
students to choose a group or assign peer
instruction blends assessment and instruction . . . [and] aligns complexity to the readiness
l evel s of studentso ( Kihegnoconentdelverpwith p . 6) .
whole class instructigrrontinue by having pairs share with the class, and proceed to
group work. Individual conferencing, literature circles, writing options, and book choices
are methods of modifying curriculum to meet widual learner needs (Kir§haver,

2008). Content should be presented using multiple approaches siodahslary
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activities, manipulatives, visual aids, diagranejed reading levels of materials,
concept maps, graphic organizers, hamasctivities brainstorming, games, online
projects, and experiments (Kingore, 200@wrenceBrown, 2004; Logan, 2011,
Muschla & Muschla, 2004fomlinson, 2008, 2005). Additional variations are
faccel eration, compacting, VvV ancedeotcpmplex eor ga
concepts, abstractions, materials, and int
Williams-Black, 2008, p. 136).

Academic vocabularyepresents an area of difficulty for the majority of students.
Multiple strategies for teachingpcabulary are present throughout the literature. Realia,
demonstrations, graphic organizers, and hamdearning provide the foundational
background needed to connect vocabulary to mathemeatintnt (Furneet al.,2005;
HanserThomas, 2008)Visud drawings and symbols makencepts more
comprehensible for struggling learners. Crossword puzzles and vocabulary games
engage learners in vocabulary development (Slavit &tEStawit, 2007). Studentzeed
the opportunity to relate their learning toeeyday situations and real world applications
through discovery and process learning (HasiBeomas, 2008).

The majority of mathematical instruction occurs at the abstract level in secondary
classrooms. Recognizing the value of progression from corioratestract
understanding is critical for student learnird beneficial strategfor assisting students
in this development is through the use of mathematical manipulatives, defined as
Afconcrete objects that can bedsinwidagwed and p
demonstrate or model abstract mathematioatepts ( ETA Cui,paganlai r e, n .

Technology advancemerdfiow for the use of virtual manipulatives in the classroom
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thus providinga visual representation of abstract mathematical gisd@oldsby, 2009
Research supports the use of virtual and concrete manipulatives in the mathematics
classroom to increase student understanding of difficult concepts, especially with diverse
learnergBelenky & Nokes, 2009CurtainPhillips, n.d.; ETACuisenaire, n.d.; Goldsby,
2009). Furthermorethe use of handsn manipulativesallows students to become

actively engaged in their learning.

Examples of manipulatives include geoboards, pattern blocks, algebra tiles,
centimeter cubes, colored chipsid so oi{(ETA Cuisenairen.d.) Many teachers view
manipulatives as purchased items, which may be unobtaibetéeise ofecent budget
cuts. However, inexpensive objects may be integrated into classroom instruction to
engage students. Rulers, playirards, toothpicks, beads, paper, and other classroom
supplies can be used to allow exploration opti@wtainPhillips, n.d.) Corporations
technological entitieand local companiesill often provide donated resources or
classroom grants to offsitited financial resourcesMany free templates are available
via the Internet, which can be used with minimal expeRssgardless of the types of
manipulatives used in the classroom, students will develop mathematical relationships
between concrete @rts and abstract concepts (Maccini & Gagnon, 2000; Raymond &
Leinenbach, 2000).

Multiple studies have been conducted to determine the effect of natiipson
student performance. Literature supports the use of manipulatives in the classroom as a
learning tool to engage students (Belenky & Nokes, 2089s, Cates, Smith, & Jackson,
2003;Crawford & Brown, 2003; Lach, 2005; Maccini & Hughes, 2000; Moyer, 2001,

Moyer & Jones2004; Stein & Bovalino, 2001). An important factor to consider is that
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theuse of manipulatives without teacher facilitatmrmonitoring will prove ineffective
for student learning. Quality classroom instruction requires teachers to bridge concrete
modeling to abstract concepts through facilitation and mentoring. Frusiisation
commonplace in the mathematics classroom when students are not involved in the
learning process and do not comprehend complex applicafRemognizing that the use
of handson activities is beneficial for students at the secondary level will hboega
termpositive effec{Cass et al., 2003; Goldsby,@d). Extensive research has been
conducted in elementary gragbststudies are not as prevalent at the secondagy
(Goldsby, 2009).However, experts agree that engaging students, increatengsinand
enjoyment in the classroom setting, and allowing students to shift from concrete to
abstract representations is conducive to the leapriocessat any grade levéCurtain
Phillips, n.d.; ETACuisenairen.d; Furner et al., 2005; Hansdinomas, 2008
Integrating the use of manipulatives is often overwhelming for teachers who have
never used hanesn activities as part of their curriculum. They may fear student
opposition, believe they lack effective planning time, or have doubts Hisuability
for effective integrationEach is a legitimate concerolder students may be resistant in
the beginning but are likely to realize the value of hamdsstruction when they begin
to grasp difficult conceptd.ack, 2005; Maccini & Gagnor2Z000) Motivation is crucial
for student success; mathematicefien viewed by students as a boring subject with
traditional lecture from a teachewhen teachers dominate classroom instructidhout
involving students in the learning, they may reglsi t u d groblerssolving abilities
(Jensen, 2000)Research suggests the power of incorporating handsarning and

activities to motivate students(rner et al., 2065, HanseAThomas, 2008).
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Gaming is one means of creating an atmosphere of fllacive student learning
in the classroom. Focus of instruction is student achievement; therefore, students who
are allowed to have fun amécome engaged in the learnlmgcomesuccessfulfloyer
& Jones, 2004Muschla & Muschla, 2004; Schweder & Wissi@08). Educatomnust
use caution when choosing digital games to ensure mathematical concepts are presented
in the appropriate context and students are provided with explanations for incorrect

answers. Scanlon, Buckingham, and Burn (2005)ned¢éo many educational games

avail able on the web as fAquite problematic

in the classroom; however, teachers must examanefullyeach medium or create their
own games to ensure appropriate learning is taking place.

Adaramolaand Aamina(2008)conducted a quantitative study focusing on the
effect of mathematical card games on mathematical performance of Nigerian students in
secondary schools. Results indicated increased performance of students exposed to
games cmpared to students who were not. The authors concluded that gaming was a
valid teaching and learning strategy. A 2009 qualitative study evaluated the effects of
gaming and the attitudes associated with the instruction approach (Clark &, 2Okt
Results indicated that students became active learners and the classroom environment
was engagingPotentialenhancementtirough gaming were providddr visualspatial
learnersand students identified asték of dropping out of school were motivatethe
study included 258 participants from 20 states and four countries, indicating the probable
differences in demographics and socioeconomic status. Results deteohttat 93%
of students, parents, teachers, and administrators supported the usengfigam

education as a fApedagogi cal tool 6o (Clark
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Digital learning provides opportunities for student engagement in the classroom
through a variety of media sourcé#irfsh, 2011 Quiones, 2010). Thredimensional
figures and modelg inspire critical thinking through visual concept illustrations.
Studentswill connect to mathematical concepts through the use of video clips and
musical representations. As with other types of instructional strategies, videos and digital
media are nomeantto replace thelassroom teacher. Class discussions and cahtinu
summariation are required for successful integration (Quiones, 2010).

Students who find mathematics enjoyable are likely to develop a continuing
interest in mathematics, which @sato increased mathematical aptituGagser, 2011;
Stein & Bovalino, 2001) Havingfun while learning content in a mathemattzssroom
motivates learners and challenges students. Activities that are enjoyable engage the right
side of the brain, helpg students create contemtderstanding (Jensen, 2000eaches
can incorporatelassroongameswith the aidof manipulatives otechnologcal
resourcesMoreover, sudents may create their own games to play with other classmates,
leading to a highlyleveloped conceptual understanding of mathematics (Crews, 2011
Furneret al.,2005;Gasser, 2011; Slavit & ErnSlavit, 2007).

Instructional delivery. Traditional lessons normally include teaching all
students the same topics in an identical format aggiivalent independent practice and
assessmentRock et al. (2008) develop&EACH an acronynthat helpgeachers
implement differentiationandit represents the following:

A general plan of action composed on proven, effective, reseasgd methods

to improve outcomes for all students by promoting cognitive access, participation,

and progress in the general curriculum.
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R reflect on will and skill

E1 evaluate the curriculum

AT analyze the learners

C1 craft researcibased lessons

H 1 hone inon the datdp. 33)
Understanding individual needs of all students is imperative for a challenging educational
environment. Gifted characteristics, special education needs, and language barriers must
be defined and assessed to determine areas wheratstoded assistanderistSlavit,
2007;Giambo, 2010; Lay & StokeBrown, 2009; Moon, 2009).

Differentiated instruction is recognized as a method for reaching all student
learning styles in the classropbut dfective teaching is not a new conceptany
veteran teachers were focused on helping all students succeed before the term
di fferentiation was coined. Todayods educa
education for all students while focusing on the skills necessary fadtteentury
(Luterbach & Brown, 2011) The literature suggests several ideas to assist students as
they move into future roles as leaders. Probt&sed instrucon has emerged as a
theme to esure students are prepared for the future. Incorporating problems that peak
stucent interest allow for meaningful and personal connections. Students must learn to
analyze situations, incorporating multiple steps to reach an appropriate solution (Gasser,
2012 Perritt, 2010.
Teachers who want to encourage critical thinking skibg mcorporate problem

based learningHowever, one must recognize that this strategy may be difficult for some

individuals. Challenging students to alter their thinking process requires flexibility and
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acknowledgement that students are conditioning slebras to become problem solvers.
According to Gasser (2011), dnAll owing stud
their own possible solutions requires more
111). Problerrbased learning provides a subjectiveerpretation to evaluate student
learning, which connects learning through meaningful exploration (Perritt, 2010).
Teachers must embrace the concept oftaging allowing students to learn from their
mistakes. An environment of mutual respect, whstudents are encouraged to focus on
correct processes versus what is incorrect, can be established when teachers set a positive
tone for the classroom. A positive environment offers opportunity for collaboration and
teamwork, preparing students for sessful integration to a wosnvironment (Furner et
al., 2005; Sherman 2009; Wormeli, 2011).

Technologcal advancements afford educators access to an abundance of
resources, providing differentiated opportunitiesBaglish language learnefs,arti s k 0
students, gifted learners, and those with special needs. Schweizer and Kossgw (200
war n: Aa classroom without techagoitodhgy can
encyclopedia, write down the relevant facts, and organize the facts into & paper
memorizatiod listent ake notes, and retrieve the info
(p. 29). Technolagal integration can transform a traditional classroom into an engaging
learning environment.

The majority of classrooms today are equippetth wninteractivewhite board
(IWB) to facilitate student learning. Recent studies have identified mixed results when
investigating the effect of the IWB on student achievement. Some studies refer to the

IWB as a replacement for the overhead projecttowang for continued teacherentered
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instruction (Kuehn, 2010). Other critics do not view the tool as a medium for
development of longerm critical thinking skills British Educational Communications
and Technology AgendBECTA), 2008). Several studis support the use of the IWB

for student achievement of all student groups (Hofer & Swan, 2008;-Manyet al.,

2011; Moore, 2008; Oleksiw, 2007; Starkman, 2006; Swan, 2@Dansistency
throughout the literature emphasizes a need for teacher tramihgupportor effective
integration of the IWB into classroom instructid@ECTA, 2008;Moss et al., 2011
Schweder & Wissick, 2008; Zittle, 20p4Educators must have a positive attitude toward
using a new medium for instruction or the IWB simply beesranother task that must be
completed.

Technologydriven instruction can become more meaningful for students because
of the unlimited resources available. Mathematics studies have confirmed that students
gain a clearer understanding of difficult contseywhen teachers use the IWB for visual
illustrations, multimedia integration, and representations thatrgu@ssible without the
aid of technologyNlanny-lkanet al.,2011; Schweder & Wisskg 2008; Svan, 2007,

Zittle, 2004). When used correctly, the IB/encourages cooperative learning and allows
teachers to collect reéilme data to assess student learning (Makay et al.,2011).
However, without a focus on pedagdgyaddition totechnology, the IWB will become

another tool for teacher lecture (BERL, 2008; Kuehn, 2010; Lightfoot, 2012Dne

teachesummarizdt he val ue of the | WB as foll ows:

~

n

the | earning that i s happening.ascitédhre board

Starkman, 2006, p. 36).
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Tednology &@commodationsan enhance learning through videos, multimedia,
and interactive solutions. However, educators must recognize that stememstr
interaction is still a critical instructional component. Additionally, if new technology
advancemestare ged as a dire¢eaching tool, they are not being useéd involve
students in active learnir(glofer & Swan, 2008; Swan, 2007). Researskontinue to
investigatethe effect of the IWB on student achievement in multiple subject areas. One
must renember that student engagement is a critical component of student success.
Effective integration of this type of technology engages students through visual
stimulation and provides resources that have never been available before (Schweder &
Wissick, 2008)

Product options. Product differentiation provides alternative approaches to
demonstrate conceptual understanding and varied expectations encourage academic
exploration (NCAC, 2002). Variety can help fight student boredom and promote a
learning environrant in which risktaking and abstract thinking are encouraged.
Students can choose to create a product th
written (journal collages), kinesthetic (skits, models, demonstrations) or technological
(Websites,si de shows, videos)o (Wal ker, 2002, p
cards, tietactoe boards, and learning stations (kilgaver, 2008).

Product options motivate students to achieve at higher levés imcorporating
arangeofmaall i t i es t o ma tse(lh) poviding dheice{ckaipeangtoe n gt h
student s o6 y(@ indreasihg thenvariety and nowelty of learning respgnses
and (e) Howing a range of complexity levels to encourage students to stretch their

comfort zone and experience continuous leariiidguglas, et al., 2008; Kingore, 2007
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Teachers must determine the strategies they are already using, buibdemartla
incorporate additional activities as they feel more comfortable (Rimgyver, 2008).

Product options that allow students to reflect on curriculum reinforce reading and
writing skills. Allowing students to generate their own word problems requires critical
thinking, provides formative assessment for the teacher, and assists studentgin takin
mathematical concepts to an abstract Iévalner et al., 2005 From an oral standpoint,
thinking aloud and working through the learning process requires students to verbalize
their thinking process, allowing educators to identify areas of weaknstsignt
understanding Students will often correct their errors when sharing explanations.

Special Populations

Accommodating all |l earners is the expec
Accordingtothe €TM( 2000) , A Equi ty ngdffgrancetehelp ac c ommo
everyone | earn mathematicso (p. 13) . Mu | t
populations and can be included in daily instruction to meet the needs of all learners.
However, teachers must have high expectations and beliestedents can be successful
(Dee, 2011; McTighe & Brown, 2005). Individuals who commit to incorporating
researckbased practices, participate in ongoing staff development, and choose to meet
the learning styles of all students will establish a pasitwotivating, learning
environment (Moss et al., 2011; Sherman, 2009; Wormeli, 2010).

The term differentiated instruction is directly correlated with strategies to assist
students with learning disabilities. Individuals identified for special educagrvices
receive curriculum that has been modifiadd specific strategies are implemented to

ensure they are receiving an equitable education. Engaging students in the learning
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process through vocabulary development, scaffolded instruction, usenpiutatives,
technology assistance, and the other differentiated strategies that are applicable to all
studentawill increase the achievement levels of students with special needs (Kingore,
2007; Levy, 2008; Logan, 2011; Marzano & Pickering, 2005; McCR0Q7; Quiones,
2010). Several studiesnphasized the connection between differentiated instructthn a
thesuccess of learnindisabledstudents (Broderick et al., 2005; Cusum&niglueller,
2007; Dee, 2011).

A 2007 comparative studyas conductetb detemine the effect of implementing
Chemistry that Applie€CTA), a handson, discovey, inquiry-based science curriculum
(Lynch, et al.2007). Of the 2,282 students who participated in the study, 202 were
diagnosed with special needResults determinedaéht i e i gQITA studentsa d e
outscored their peer s ClAwsignifiGahtly outécoradrthedir t h o s e
comparison peer s etal 2007 gp. 202 &17).Datdasupportegd thg n ¢ h
importance of handsn learning for students witlpscial needs

Acrey, Johnstone, and Milligan (2005) addressed the following questions by
i mpl ementing the el ements of wuniversal des
needs?How do we help students who have disabilities or are English Language
Lear ner s ? dhe (epearchdeyan.as a research project with the National Center for
Educational OQutcomes (NCEO) to determine f
occurredwhenlargs c al e assessment items included el
22). Upon completion of the studgchool members recognized the need for increasing

student achievement for exceptional learners.
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A collaborative effort to improve performance levefall studentsargeted three
phases of implementatiorkirst, te@hers were trained to gain a clear understanding of
the elements of universal design. Study guides weveloped based on the principles
identified Each component of the program was eval
whether they met schodetermineb f assessment of Aeresystent i al
al., 2005, p. 26) Results were positive and scores increased for the first year of statewide
testing. The Principles of Universal Design can be implememtedclassroom or
through schoolwide implemertian totarget increased student performanEeach
component focuses on student diversity and the need for varied straleepebers
reported fAthat designing study guides and
of universal design was simpledamtuitive, and we discovered that we did not need to
make major changes to our existing routinetomakeaurs t r uct i on mor e acc
(Acreyet al.,2005, p. 23).

English language learnedgenoteone of the fast growing populations of students
intody 6s diverse cl assrooms. As the number ¢
challenges are presented in an inclusive classroom setting (Cirillo, Bruna, &-Herbel
Eisenmann, 2010ran, 2011 One commomisconceptiomegardingenglish language
learnesis that the needs of second language learners are no differargny other
diverse student grougarper & deJong, 2004)On the contraryiearners oEnglish as
their second languag#o have the same learning needs as students from other
backgroundsbut emphasis muske placed on academic vocabulary and developing
linguistic skills. Quality teaching is applicable for all student groups but is insufficient

for language acquisition without appropriate suppee & Jung, 2004Thompson&
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Rubenstein2000) Teachers must recognize that students learn at different rates and
understanding the English language is no exception. Language skills varyiparseide
individual 6s exposure to English, family s
approaches tanguage acquisition musary for this subgroup of learners. Teachers of
ELL students must be committed to helping students succeed anthroaktent
understandabledeledonPattichis, 2010Short, Echevarria, & Richardgutor, 2011).

Endish language learners represent a population of students who consistently lag
behind their peers academically. Four strategies to assist students who struggle because

of language barriers are as follows:

e Arigorous and relevant curricul um; o
e Aconnenittihonsst udent sé6 backgrounds, int
e Acomprehensible inputs; o and

e iinteractions between teachers and s
their peerso (Lavadenz & Armas, 2008
Addi tional support st rohdssespinants, partioliod, rubdies, f mu |
and performancbk ased assessmento (Lavadenz & Ar mas
extended waitime and verbal modifications. Speaking slowly in shorter sentences,
repetition, and written explanations of speech midlke content more understandable.
Each of the strategies applies not only to students with language deficiauntorat
benefit struggling students
Several strategies are specific to teach setammguage learners bwill benefit

other groups of stientsas well Harper and DeJong (2004) refer to setting instructional

objectivesidentifying language development skilésd providing feedback as non
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negotiable teacher practices. Academic language development hinges on developing a
bridge between somon language and academic terminology (Ciell@l., 2010New

Teacher Center, 20D5The use of visuaids ad manipulatives allow students to see

and touch objects while making a connection to vocabulary. Visual representations allow
students to mkee symbolic and pictorial representations of key terms, while not

depending solely on language (Ciridoal., 2010Slavit & ErnstSlavit, 2007).

English laaguage learners benefits from additiomakructional techniques as

follows:

e Linguistic scaffoldng

e Interdisciplinary connections

e Word walls (pictorial and written)

e Heterogeneous grouping

e Collaborative and cooperative learning

e Pairing a Native speaker with a nblative speaker

e Frontloading academic vocabulary

¢ Handson experiences

e Use of graphic orgazers

e Concept mapping (Cirillo et al., 2010; Harper & deJong, 2004; Perritt,
2010; Slavit & ErnstSlavit, 2007)

Effective ELL instruction depends on te

students succeed8(rnett & Lampert, 2011Shortet al.,2011). Sacessful
implementation of any instructional program is dependent on the teacher, who is

responsibility for student | earning. Acco
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most importantschodd ased i ngredi ent f oTeaclesuppdrefort s ucc
differentated instruction or curriculum adaptation is critic@ne must be willing to
improve in their classroom practices and recognize that ongoing change and professional
development are the means to successful learBmg{Slavit & Slavit, 2007; Hirsh,
2011; McTighe & Brown, 2005

Todayodos diverse classroomadvantedi ng requi
academic student$ifted learners represent approximatép of school populations
(National Association for Gifted Children, n.dFederal mandates and increased
accountability have compelled many educators to teach a singular curriculum to each
classroom of learners. Unfortunately, gifted students continuously pay the price for
teachers whonly focus on an overall percentage [p@gscore and not on individual
student needsGifted students learn differentfyom all other special populations,
thriving through inquirybased, discovery learning (McAllister Rlourde, 2008Scot et
al., 2009). Thigyroup of students requires irgetive approaches to mathematics and
collaborating with other highchievers (Manning, Stanforél, Reeves, 2010; Matthews
& Farmer, 2008).Individuals identified as gifted are likely to lose motivation and may
renounceschool altogethef they are not callenged academicallMcAllister &
Plourde,2008. Lectures are negatively associated with the achievement levels of gifted
learners who do not engage in comprehensive classroom discussions (Matthews &
Farmer, 2008).Teachers often have the misconceptioat gifted students will master
anymaterial presenteand do not requiracademic supportOthersmistaketty believe

differentiation suggests ddional assignments.
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Self-guided project options allow students to think critically, implement their own

strategies to achieve a specific desired outcome, and make the content relative and

meani ngful . Powerso (2008) investigation,

study on gifted studentsd perception of
challenging all students. Every member of the sample population eeploat the
assignment allowed autonomous thinking, recognized the importance of individual
choice, and validated the significance and meaning of individual projects. Teachers
surveyed athte conclusion of the investigation indicated that students benefited by using
higher order processing and problsoiving skills. Independent study provided an
opportunity for gifted students to challenge themselves througigysieléd motivation.

Gifted learners deservan opportunity to excel and reach their full individual potential
(Powers, 2008).

Research supports that gifted students benefit from independent stuahg and
intrinsically driven (Manninget al., 2010; Scot et al., 2009). Frenéfalker, and Shore
(2011) conducted a study to determine if gifted students prefer to work alone and how
their learning environment influenced those preferences. Results found that gifted
students did not necessarily prefer to work alone; however, their shegre dependent
on the classroom environment. Students indicated their affinity for working alone or with
others was based on the level of support they received in the classiSopportive
was defined as being valued in a community of learners.eBtsitbelieved they were not
well-supported when teachers implied that they needed less assistance than others

because they were gifted (Freretial.,2011).
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High-Stakes Testing

The No Child Left Behind Act (NCLB) of 211 was signed into legislaticon
January 2002xhich focused on closing achievement gaps between minority and
nonminority, and more advantaged and disadvantaged students (NCLB, 2001). In an
effort to raise the achievement level of all students, standardized testing has become the
norm throughout the nation (Ellis, 2008; Grant, 2004; Moon, 2009; Nichols & Berliner,
2008). A dramatic shift has occurred in the last decade as a result of increased
accountability for students and teachers. Educational organizations are facing increased
pressure from legislature at the state and federal levels. Several states have adopted
Ahi gh stakeso testing policies because of
StokesBrown, 20®; Madaus & Russel, 2010; Sloane & Kelly, 2003). The change
taking place appear to have the greatest impact on classroom teachers.

Increased accountability for educators has amplified feelings of apprehension for
many educators (Au, 200Aarrell, 2009;Pedulla, 2003). The most significant concern
lies in classroom instruction, specifically in states where kstgkes policies have been
mandated. Increased accountability has compelled teachers to devote an increased
amount of class time to prepare students for -stetedated testing. However, most
educatorslo not believe these tests accurately measure student performance.
Furthermore, teachers are using instructional strategies that contradict their educational
beliefs to prepare students for a test often viewed as unreliable for measuring student
successAu, 2007; Dwyer, 2004; Grant, 2004; Lai & Waltman, 2008; Wills & Sandholtz,

2009).
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State mandated testing was created to measure student achievement and compare
assessment results on a state level. Standardized testing in relation to classroom
instrudion is described as follows:

Widespread use of standardized testing began after World War |l as a scientific

and objective means of evalwuating stude

usually voluntary, and . . . were provided as diagnostic tool®&chers to use in
determining the instructional needs of individual students in thessrooms.

These tests were not basedparticular curricula or absolute standards and were

not designed to motivate changes in classroom behavior by increasing

accountability. (Muller & Schiller, 2000, p. 73)

Assessments were originally created to provide diagnostic and formative results,
providing opportunities for reteaching and revising instructional practices. However,
testing programs are currently usect@luate student and teacher performance in the
classroom (Ellis, 2008; Hess, 2004; Lay & SteBzewn, 2009; Marchant, 2004;

Zimmerman & Dibenedetto, 2008). Federal accountability reqaalesols and districts
to attaina minimum passing standaimmee Adequate Yearly Progress (AYP).
Performance standards have increased contlyssence 2005, as represented in Tadle
Mathematicsreading, and Englislanguage s targets increage 100% for all student

populations in 204
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Table 3

RequiredAYP Student Performance Standards

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Math 42% 42% 50% 50% 58% 67% 75% 83% 92% 100%

Reading/ELA 53% 53% 60% 60% 67% 73% 80% 87% 93% 100%

Note. Results published annually Trechnical Diges{TEA, 200, 2006 2007, 2008y,
2009b, 2009c2009, 201ad, 2011b.

Creating a quality education for all students was the original focus of NCLB
(2001). Legislators required an alignment of state standards and an assessment to
determine if target objectives wereibhg achieved (Lay & StokeBrown, 20®). The
intent was to modify educational practices to provide edaitall students (Butzin,

2007). Educators, parents, students, and politicians have varying viewpoints concerning
NCLB (2001) and current testinggetices. Positive and negative benefits of fagkes

testing and increased accountability are a current debate, evidenced throughout the
literature (Grant, 2004; Jones, 2007; &aptokesBrown, 2009 Marchant, 2004; Moon,

2009; Nichols & Berliner, 208 Sloane & Kelly, 2003)Nichols (2007)state A [ Ther e
is] no consistent evidence to suggest Fatgkes testing leads to increases in student

| earningo (p. 47).

Many teachers suggest that an accountability system is necessary to ensure
alignment wih state standards and improve classroom instruchlwmerous shools
work collaboratively on alignment between grade levels (Au, 2007; Jones, 2007; Sloane
& Kelly, 2003). The majority of educators agree that NCLB (2001) resulted in a new

emphasis focuskeon meeting the needs of special populations such as special education
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students, minorities, economically disadvantaged, and limited English proficient students
(Jones, 2007). Students are provided with tools, such as the state standards and
performanceesults, allowing them to take ownership of their educatiindentsmay
be motivated to work harder to achieve a passing standard on state assessments (Lay &
StokesBrown, 2009; Sloane & Kelly, 2003; Zimmerman & Dibenedetto, 2008).
Hanushek and Raymor{d005) reported that while accountability and standardized
assessments have narrowed thp between \hite students and Hispanic students, the
same cannot be statedncerning African American and hite students.

Despite the benefits associated witGINB (2001) and increased accountability,
all previously mentioned studies also include negative consequences of high stakes
testing. Teacher and student apprehensions outweigh the benefits associated with high
stakes testing. C ocatarearevaid ahdhacesubstantiatedwathld ay 6 s
numerous studies conducted subsequent to enactment of current assessment policies and
political mandates (Au, 2007; Dworkin, 2005; Grant, 2004; Jones, 2007; Lay & Stokes
Brown, 2009; Marchant, 200#lichols, 200; Nichols & Berliner, 2008; Sloane & Kelly,
2003; Wills & Sandholtz, 2009; Zimmerman & Dibenedetto, 2008). Many teachers
report they teach only content that will be included on the annual state assessment and
abandon practices that encourage creati@Gtat, 2004; Marchant, 2004). Harals
activities, cooperative learning, and projbessed learning are often substituted for drill
andpractice and lecturbased instruction. Teachers are frequently ostracized if student
performance is low, leading tod@crease in morale and motivation (Sloane & Kelly,

2003).

50



Questionable test practices often result in schools under intense pressure to meet
state or federal accountability standards. Threats of poor student performance and the
negative effects thaesult may lead teachers to engage in practices that contradict
personal ethical beliefs (Nichols & Berliner, 2008). Schools have been investigated for
unethical test preparation practices, providing cues to students when answers are
incorrect and inajpropriate use of test data (Marchant, 2004; Moon, 2088yative
consequences exist for teachansl studentsTesttakers often become physically sick
because of anxiety associated with tesf{@mmbo, 2010; McNeil, Coppola, Radigan, &
Heilig, 2008) In states that employ higgtakes testing, students may be retained or may
not be eligible to graduate because of assessment results. Students who cannot achieve
the standard required for graduation will often drop out of school because of frustration
and anxiety associated with higdtakes assessments (Marchant, 200dhols &

Berliner, 2008; Zinnerman & Dibenedetto, 2008).

Teachers have voiced their opinions of high stakes testingpne of the greatest
concerns for educators is that standardizets t#o not accurately measure student
achievement (Dworkin, 2005; Jones, 2007; Marchant, 2004; Mason, 2007; Nichols &
Berliner, 2008; Sloane & Kelly, 2003; Wills & Sandholtz, 2009). Geeded
guestioning strategies provide a better opportunity for staderapply concepts learned.
Standardized tests are often flawed, biased, and questions are difficult to understand. In
addition, questions often have more than one correct response and students are asked to
choose the most appropriate answer. Edusat@ expected to target individual learning
styles when teaching, but standardized tests are given to all students regardless of

educational or cultural background. Hess (2004)dtatein Ambi gui ty under mi
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validity, leaves much of the substancewbiat students need to know to the whims of test
designers, and undermines the notion that standards provide clear direction as to what
students are to mastero (p. 99). Many st a
effectiveness of content being st@red from both a student and teacher standpoint.

High-stakes testing may be summarized as follows:

A single test should not be the only criterion for making ‘agtkes decisions

about the total educational experience of a student, or the completiescand

responsibilities of a school and school staff. Test scores are not infallible.

(Mason, 2007, p. 37)

Politicians, administrators, and educators continue to disagree on the positive and
negative aspects of state mandated testing. Howeemajority of politicians and
educators agree that if higtakes testing is to continue, tests must be modified to depict
a more accurate portrayal of student capabilities. Changesstingtesting practices
are likely to continue in the current exduional setting. Political representatives and
public constituents demand a quality education in the public school setting. Dwyer
(2004) statd, Ahigh stakes standardized testing I
publ i c school i204y Therefore, educatldrS mumplement quality
instructional practices that challenge all studentspradae them for standardized
assessmen{dIcTighe & Brown, 2005)

Federal and state accountability have left many teachers struggling to make
changes in the classroomgsaf, 20080bara, 2011). Preparing students for state
assessmesthas becoma priority for schools and districtéeading to increased

benchmarking, practice assessments, anddkstg strategies. According to Kulm
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( 2 0 0 7sting ha’ maerowed the mathematics curriculum, taken time away from
instructi on, and threatened innovatdion by
based instructional strategies are emphasized in school districts across the country, many
teacherdiave reverted to direct teaching strategies. Teaching multiple objectives in a
condensegberiod isnecessary for acceptable assessment scores. Assessments are not
tailored to individual student neea@md traditional drill and kill methods have become
the norm in many classroor(Rush & Scherff, 2012) Hill (2005) state, AEducators
asked to teach in multiple ways to reach all learners, and then on the big test day, only
one format is wusedo (p. 28) . Edeertsioftend uc at o
struggle with quality instructional practices to prepare students for standardized
assessments.

The literature emphasizes the connection between measurable progress and
differentiated instruction to determine individual skill level. Forneassessments
should be ongoing whereas summative assessments provide evidence of content mastery
or a need for reteaching. Tomlinson (280€arified instructional challenges associated
with mandated assessments as follows:

There is no contradictioreween effective standartiased instruction and

differentiation. Curriculum tells us what to teach: Differentiation tells us how.

Thus as we elect to teach a standdrased curriculum, differentiation simply

suggests ways in which we can make thaticulrm work best for varied

learners.(p. 8)

Standardized test performance should not be the sole indicator of student.success

Levy (2008) state, AThe risk is our focus wil/| shift
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childo (p. 1 6 1) hers incdvpavatediffarentiatednnstructional a c
practices, educators fAcan keep the focus w
he or s hLevy,@8p .g 0106 1) . Success depends on t
clarify key concepts, engage allidents, and emphasize critical thinking skills.
Brimijoin (2005) concueda s f ol | ows : AAs counterintuitiyv
for teachers skilled in differentiation to improve student achievement, and . . . make
differentiation and higisttk e s t esting compati bleo (p. 260
Studiesof Differentiated Teaching Practices

Several documents validate a correlation between increased student achievement
and individualized instructional practices. Research was conducted to identify strategies
implemented in three higperforming schools in Virginia where the majority of the
student population were minority and impoverished students (Nugent, 2006). Analysis of
gualitative interviews and state assessment data revealed several commonalities. The
schoo s6 success was attributed to s-tivedng i ns
curriculum. The Virginidbased system decided to use technology to bridge the gap
between federal mandates and the growing accountability system. According to Nugent
(2006) , AnStudents who are engaged in | earni.
content areas they had previously not enjo

A 2008study was conducted to determine if eighth grade mathematics students
taught using multiple intelligences (MMNould outperform students taught using direct
instruction (Douglas et al., 2008). Results indicated that students in the treatment group
scored Aapproxi mately 25. 48 polhigherdorlhi gher

the control g r, 300§ @ 187) DramupgEstdogpostest scarés..
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Moreover, esults indicated behavior improvements when instructional objectives met the
needs of a diverse population.
In a similar studyof Holland Elementary Schaolvhichhas almost a 90% poverty
rate and 25% English language learneierentiated instructional practices were
implementeccampus widéo improve student performance. Data disaggregation,
flexible grouping, progress monitoring, collaborative efforts to vertically and horizontally
align curriculum, and individualized intervention plans were strategies used to make
positive climate and instructional changes. Teachers offered extended school day
opportunities for students and received ongoing professional development to assist with
straegic implementationsThe school has consistently met annual yearly progress goals
and is continuously increasing assessment scores. According to Cusumano and Mueller
(2007),si nce t he i rhed hasbeen & detlineonrstuderit disciplinenadger
teacher morale is higher, and remarkabl e i
reading, writing and nlhéifmstruptienalfmodelprauvdese | e v e
an example of the rewards that can be obtained through passionate taadhing
differentiated learning AThrough courageous restructur
professional growth, monitoring, reflection of results, and continuous spirit of renewal,
they have made higher student achi eVJy.ement
Bailey and WilliamsBlack (2008) initiated a study to determine if teachers were
using differentiated instruction in the classroom and the strategiegimplemented.
The researchersdé focus fAwas to determine i
important enough to use in the classroom and how differentiating the content, the

process, and/ or the product was incorporat
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needs o0 ( Bai {Black, 2@&8, pVil3d5). Grapimis organizers, engaging @ritin
prompts, rotating centers, theater presentations, written scripts, interactive word walls and
bulletin boards, literacy centers, and games were used to engage all learners
simultaneously and provide an opportunity to engage in multiple learning astivitie

Hoover High School in San Diego, California, recognized a need for change in
1999 when the average student was reading at a 5.9 grade level. Student demographics
were typical of many lowperforming schools. All 2,200 students enrolled were eligible
for free lunch and 76% of the students spoke an additional language other than English.
Teachers agreed to apply a minimum of seven strategies as a campus initiative to improve
|l iteracy rates. The foll owing phiere i mplem
organizers, note taking, read alouds and shared readings, reciprocal teaching, vocabulary
instruction, [and] writing to |learno (Fish
new strategies were implemented, the average student was reaaigigqde level of 8.2.
Collaboration, professional development, and a willingness to change were required to
implement a program for student improvement. Although the writing never mentioned
the term Adifferentiated ,ga@pbidorganzeriwenre, 0 act
incorporatedand additional teaching strategies were implemetat@adividualize
instruction(Fisher et al., 2003).

Il n 1998, North Topsoil El ementary Schoo
expected growth in reading and mathdoades three through five. When assessment
results were released, the Title | school
beginning the process of differentiation, in 2884, 94.8% of students scored at the

profi ci ency Bats)\2@0b,p. 2q).Ltaflmesnbets modified content,
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process, and producBrofessional development and collaboration were ongoing to
promote educational growtihrough flexible grouping, learning centers, independent
contracts, questioning strategigsematic units, compacting, independent study, and
tiered assignmentstudent performance increased by approximately 25% over-a five
year period. The following principles guided instruction at North Topsoil Elementary
School:

e continuing assessment

e valrying teaching strategies

o flexible grouping

¢ modified instruction focusing on individual strengths

e multiple modes of learning

e targeted instruction based on student inteeast

e unambiguous leaning goals criteria (Lewis & Batts, 2005).

In addition to tle academic gains made by students, discipline incidents dropped,
retention percentages decreased, and studentsnesnthusiastic about learning (Lewis
& Batts, 2005).

Mathematics is an aréa whichmany students strugglé&Numerous studies
support thentegration of differentiated instruction and haiwtslearning to provide
students with an optimal opportunity for succedétzel and Riccomini (2007)
confirmed this

The 2003 National Association of Education Progress reported that 23% and 32%

of students in 4th and 8th grade scored below the basic |Bezause 75% of a

teacher's instructional decisions regarding content sequence and instructional
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objectives are determined by a district's adopted mathematics textbook, there is a
need to developffective strategies to better implement mathematics curricula and
materials. (p. 13)
Quality educators recognize the importance of shifting from traditional whole class
lecture to a studergngaged learning environment (Tobin, 2008).

Faced with a diveesclassroom of struggling mathematics students and gifted
learners, Kimberly Grimes implemented differentiated instruction and documented the
action research effects. Using an approac
Marquissee, & Tomlinson, 200B. 678), the researcher focused on flexible grouping,
task cards, and peer tutoring (Grimes & Stevens, 208®idents selassessed daily to
determine their level of understanding based on the following approach:

e Glassmeans the student can see throtighwindshield clearly and has a
strong understanding of the mathematics concept.

e Bugi s a partially covered windshield,
understanding is not completely clear, but there is evidence of knowledge
in the subject.

e Mudrefers to a widshield completely covered by dirt; the student shows
no understanding of the concept. (p. 678)

Varied task cards were used to challenge all student groups at individual levels of
understanding with the teacher as the facilitatudents were allowedchoice of
activities, assessments, and all were challengéeé. researcher transformed her
classroom into a motivated climate of learning focused on assisting all students reach

their maximum potential.
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Unit test scores improved from 72% to 91%, a 18@6ease. Students classified
as high achievers improved their performance scores from 88% to 99%, an improvement
of 11% (Grimes & Steens 2009). The results exhibit the positive effect of
differentiation in the classroom. The researchdmnotdisputethe accuracy of the
results obtained in her classroom. However, sthealtion educators to assessrent
instructional practices and begin to differentiate on a small scale to avoid becoming
overwhelmed. Theducatorencourageathers to create insiction targeting individual
needs and conclude A When applied correctly, differe
[instruction] ensures student successo (Gr
Summary

Research continues to focus on differentiated instruction and thetampe of
targeting individual academic capabilities. Numerous literature sources support the need
for tailored instructionstrategies for modifying content, process, and proaunct
classroom implementation approaches (Anderson, 2007; Carolan & @b, King
Shaver, 2008; Lewis & Batts, 2005; Tomlinson, 28@D00b,2005; Witzel &
Riccomini, 2007). However, more research is needed to determine how implementing
differentiated instructional practices impacts standardized assessment(Ersgiss &
al., 2011; Logan2011) Finding the right balance between effectively educating students
while implementing curriculurbased standards is essential for individual achievement
(McTighe & Brown, 2005) Although formal research is lacking, many educators
personally attest to improved student performance as a result of modified instruction
(Bailey & Williams-Black, 2008; Cusumano & Mueller, 2007; Grimes & Stevens, 2009;

Lewis & Batts, 2005). The NCAC (2002) reiterchte
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There is an acknowledged and diead gap in the literature in this area and future
research is warranted. While no empirical validation of differentiated instruction
as a package was found for this review, there are a generous number of
testimonials and classroom examples by authorewaral publications and Web
sites provide while describing differentiated instruction. Teachers using

differentiation have written about improvements in tietassrooms. (p. 5)
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CHAPER 3: METHODOLOGY
Introduction

Current research supports the naeddapt instruction to meet the varied learning
styles and individual needs of students (Bailey & WilliaBdack, 2008; Lewis & Batts,
2005; Tomlinson, 20GH 2000b Tomlinson & Eidson, 2003)Finding the balance
between effectively educating all childrespecifically gifted learners, special needs
students, and English language learners while implementing currihdsed standards
is essential. The No Child Left Behind (NCLB) Act (2001) impacted the educational
setting by mandating that all studenisseed, regardless disability, race,
socioeconomic status, or level of English proficien®arying needs, learning levels,
and diverse backgrounds &ffeetivepntegratba oft i n
differentiated instructional practiceiows one to meet the needs of all studémis
singular classroom settir{@ock et al.2008). Although research supports the use of
differentiation and its effect on student performanew; $tudies provide empirical
evidence of the effects of differertitan of instructionon standardized testing.

Therefore, an empirical investigation of the effects of differentiation on student
performance for all populations is necessary to determineffisetiveness of the
practice.

This study investigatethe effectof differentiated instructional practices on
standardized mathematics performance in the imisichool mathematics classrooas
measured bylistrict wide benchmark data, targeting the Texas Esdétowledge and
Skills (TEKS) The research context, piaipants, instrumentation, and research outlined

in this chapter attempt to answer the following questions:
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Research Question What is the effect on student performance in the middle
school mathematics classroom, as measured by benchmark assessgetirtg the
Texas Essential Knowledge and Skills (TEKS) when differentiated instruction is
implemented for all student populations?

Research Question What is the difference between student performance of
those who have received differentiated instructromathematics compared to student
performance of those who have not received differentiated instruction in mathematics as
measured by benchmark assessments utilizing the TEKS?

Corresponding null hypotheses to address the research questions are as follow

Hol: Implementing differentiated instructional stratediasno significant effect
on the performance of students on standardized matherassiessent as measured by
benchmark examinations utilizing the TEKS.

Ho2: Implementing differentiated instctional strategiedasno significant effect
on the performance of special education students on standardized mathematics
assessment as measuredbgchmarkexaminationsitilizing the TEKS.

Ho3: Implementing differentiated instructionstrategieasno significant effect
on the performance @conomically disadvantagetudents on standardized mathematics
assessment as measuredbgchmarkexaminationaitilizing the TEKS.

Ho4: Implementing differentiated instructionstrategiehasno significant effet
on the performance @&nglish language learners (ELbj standardized mathematics

assessment as measuredbgchmarkexaminationaitilizing the TEKS.
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Ho5: Implementing differentiated instructionstrategiefiasno significant effect
on the performancef at-risk studenton standardized mathematics assessaent
measured bpenchmarkexaminationgitilizing the TEKS.

Ho6: Implementing differentiated instructionstrategiefiasno significant effect
on the performance of students identified as giftedtandardized mathematics
assessment as measuredbgchmarkexaminationgitilizing the TEKS.
ResearchContext

Research was conductgda small urban district, on the outskirts of a large city
on the United States/Mexico border. Distwatle enrollmenfor the 20112012 school
year was 1,689 Demographics were as follows1.8% Hispanic4.0% Caucasian,

1.1% African American, 8% Native American, 0.1% Asian/Pacific Islandand 0.1%

Otheras representead Figure2. Additionally, 6.9% received sp&d education services

86.4% of studentsvereeconomically disadvantagg8i3.8% wereEnglish language

learners (ELL)56.3% hal at least one factadentifyingt he m -miss Ki@atof droppi
out of high schogland3.0% were identified as giftedMiddle school students were the

focus for this study; therefore, datascollectedfrom seventh grade studerfitsm each

of thethree middle schools the target district of study
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Figure 2. Ethnic makeup for students in the schaetrittin 20112012
ResearchParticipants

Seventh gradeneolimentfor the 20112012 school yeavas891 students
Ethnic student makewpasas follows:854 Hispanic student&8 Caucasiasg six African
Americans, twcAmerican Indias, andone Asian. Special populationgreas follows:
53 special educatiostudents756 economically disadvantaged stude7 limited
English proficient studentd/3f arti dekridersand & gifted learnerqseeFigure3).
In 2011, 79% of seventh grade students met the minimum passamglard for Texas
Assessment of Knowledge and Skills (TAKBgluding 16% who were commended.
However, 2% failed to meetn minimum proficiency standard as shown in Figure

(TEA, 2011).
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Seventh Grade Special Populations 2042012
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Figure 3. 20112012 special populations defined by state dgnaphics (TEA, 202).

ALL = all students enrolled in the research district; SPED = special education; ED =
economically disadvantagedt-E = English Language Learne&R = atrisk; GT =
gifted.
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20102011 Seventh Grade Mathematics TAKS Result:

Figure4. Seventhgrade TAKS results from the 20-2011 school year.

The sample population congsfof 891 seventh grade students amde seventh
grade mathematics teachef@nly students enrolled and present for both-fixeek
periodsof the research study werecinded in the populationStudents wh extreme
physical disabilities, which limit everyday life functiora¢ not participate in the study.
Seventh grade studentsth a severe learning disabiljitgreventinghem from learning at
their graddevel, werealsoexcluded. In addition,studens who dd not have a covariant
Texas Assessment of Knowledge and Skills (TAKS) scaeexcluded from the
sample populationStudents repeating the seventh grade for the-201Q school year
wereexcluded fronthe sample populatidmecause fpor exposue to seventh grade
contentand assessment items posethreat to reliability and validity.

Thetarget district employed seveeneral education mathematics teachers and
three special education mathematics teadioerseventh gradat the time of thatudy.

Campus A hd one seventh gradgenerakeducation an@ne special education teacher
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who servel 162 students.CampusB had threeseventh grade general education
mathematics teachers and one special education mathematics teachers with a student
popdation of 244. Campus Cwith 485 students enrollednployedthreegeneral

education seventgrade teachers and one special education mathematics {essriigg

485 studentsEach campus was representative of a diverse student population as

presentedn Figure5.
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Figure 5. Currentdemographics of participating schools in the target distAtitresults
were obtained from the district database of student demographics. ALL = all students,
including those with multiple coding; SPED = special edion students; ED =
economically disadvantaged studemikl. = Englishlanguage learner&R = atrisk
students; and GT = gifted and talented learners.

A repeateemeasures design was useahbdain participant data after exposure to
each level of thendependent variable to eliminatempounding (Howell, 2008)The
control group for the initial research period was assigned to the treatment group for the
second trial, and the treatment group from the first research period was assigned to the
control graup for the second research tridlhe control group consistlof three general
education teachers andespecialeducation teacheitCampus A ad Campus Bverethe
control group for the first five weeks of the research period. Lebtiased instruction
wasdelivered to 86 seventh grade mathematics students. Car@pusth three general
education teachers and one special education teached asrlae treatment groufor

the first five weeks of the research period. Differentiated instructaspmvided to 85

seventh gradeathematicstudents For the second fiveveek periodCampuses A and
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B delivereddifferentiated instruction toG6 seventh grade students anangpusC
deliveredlecturebased instruction to8% seventh grade students.

Control and treatment groupsevedivided by campus to maintain the integrity of
the investigation. District policy mandates horizontal teacher alignment; therefore, by
providing individual teachers at each campus with the same instructional plan, alignment
continued without a variation in lesson plans. If teacheaisl beerivided into control
and treatment groups by campus, results hzaxe beerskewed. All studentswvere
involved n the researchbut all studentesults verenot included. Stratified random
sanpling wasused to determine student scoi@sstatistical analysis of results. Students
weregrouped in the following: all students, special educageonomically
disadvantaged, limited English proficientresk, and gifted The study vas ©nducted
during twofive-week periods, followed by data analysis using a paitedt andaralysis
of covariance (ANCOVA).Studen2011TAKS results vereusedas a covarianb
control for preexisting differences in student populatioi$e use ofwo independet
research trialgn conjunction withan ANCOVA minimized extraneous variables and
threats to internal validity.

Researchinstrumentation

Research wsconducted over a temweek period in a small urban school district in
Texas. A quastexperimental sty design vasused because student classese
established prior to beginning the research study (Ary et al., 2@8@&eral quantitative
measures @reused in this study to enhance validitythe findings. The Teaching Style
Inventory (TSI) seHassesment instrument (Silver, Hanson, & Strong, 198@e

AppendixD), the William and Mary Classroom Observation Scales Revised {R0OS
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form (VanTasselBaskaet al, 2003)(see AppendiE), and student performance data, as
measured by benchmark assessmeamtgeting student mastery of TEKSee Appendices
F andG), provided the data needed to support or regmthnull hypothesis.

Teaching Style Inventory.Det er mi ni ng participantso pr
prior to beginning researakas critical toascertain potentiatleviations in instruction
Participants completedselfassessment using the TSI (Silver et al., 198@etermine
thar predominantmodes of teaching the mathematics classrooffhe selfdiagnostic
instrument consisdof 56 itemsto evaluate the followinga) planning (b)
implementation(c) preferredenvironment (d) aurriculum objectives(e)teaching
objectives (f) teaching operationgg) classroom rolesand (h)evaluation(see Appendix
D). A personal inventory was provideat the overview of research presentgtand
individuals were allowed two weeks teturn theanonymougorm in a sefaddressed
stampedenvelopeEach parti ci p a asscored ahde@alyzed usiggad3ly | e
pre-established criteria. Resulleterminé if each educator portragcharacteristics of
a mastery style, interpersonal style, understanding style, e>gaissive stylef
teaching(Silver et al., 1980) Establishing teaching styles prior to the stpdgvided
insight intopotentialhindrances for teachers to differentiate curriculirh.e educat or 6
primary teaching style madyavebeena factor in the outime of assessment results.
Participantsd | evel of confi dedaveimpacteadd usi ng
student perfonanceas well Permissiorwasgranted to use the TSI as a research
instrument for this study (see Appexd).

A primary reason for choosing the TSI was the reliability of the instrunidr.

TSI was modified to selassess teachers based on the liegr&tyle Inventory for
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Students (LSIS) (Carifio & Everritt, 2007 Btatistical analysis of the LSIS revealed the
following:
The split half reliability of the ST [sensiftfinking] style total inventory was
0.517, a moderately high reliability coeffictemdicating reasonable consistency
of the ST style inventoryThe split half reliability of the NT [intuitive
thinking] style total inventory was 0.579, a moderately high reliability coefficient,
indicating reasonable consistency of the NT stylentwg. The split half
reliability of the SF [sensinfgeling] style total inventory was 0.662, a
moderately high reliability coefficient, indicating reasonable consistency of the
SF style inventory.The split half reliability of the NF [intuitivéeeling] style
total inventory was 0.653, a moderately high reliability coefficient, indicating
reasonable consistency of the NF style inventdkiprgms, 2001,pp. 3036)
Carifio and Everritt (2007) used the Group Embedded Figures Test (GEFT) to
further valdate the TSI. Limited reliability data on the TSI exists because the instrument
is an extension of the original student sedessment. In a 2007 study, Carifio and
Everritt conducted a study to further validate the TBiey found thafitestretest
reliability is estimated at 0.82 for males and females. Predictive validity is reported to be
-0.82formalesandd . 63 f or femal eso (p. 171) . Const
Aconcurrent validity coef fi chilitgie®@9l,0f 0. 77 (
however, Adue to the very smal/l sample siz
still (even with increased sample size shrinkage) indicates a reasonably good level of

reliabilityo (Carifio & Everritt, 2007, p.
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William and Mary Classroom Observation Scales Reviseddentifying the
differentiated strategies implemented in the mathematics classroom was essential to make
certain prescribed lesson plans were being followed for both the control and treatment
groups. The CG5-R providel quantitative evidence of lesson plan implementafion
each teacher involved in the studihe observation forrmasused as a checklifar
specific activitiesee AppendiE). Clear guidelines for use of the instrument prodide
a specificprotocol to be followed.

The quantitative CO®R survey instrument focud®n the following teacher
behaviors: general teaching, differentiated teaching, critical thinking strategies, creative
thinking strategies, and research strategies (VanTBss#daet al., 2003). A 25tem
checklistwass cor ed using a 30 for effective, a T
ineffective, or an A NAWw&scorédusinga lakesgcaleb ser ved.
format as follows: most is greater than 75% of the timany is 50% to 75% of the time
some § 25% to 50% of the timeand few is less than 25% of the time. None or not
applicable (N/A) are@theroptions on the scoring instrument. Twefitye itemswere
scoredonthe following categories: student responsegeneral teacher behaviors,
student responses to differentiated teaching behaviors, engaged in psoblamg
strategies, engaged in critical thinking strategies, engaged in creative thinking strategies,
and engaged in research strategies.

A rubric clearly delineate the attributes of each rating level: effective, somewhat
effective, or ineffectivdsee AppendiE). The content validitpf the observation forns
rated at a 0.98 (VanTasdehska, Quek, & Feng, 2007). Statistical analysis resultssare

follows:
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The analyses of the two implementation observation periods showed that overall,
the scale was highly reliable (Alpha = .91 to .93). For both observations, the
subscale reliability for all of the clusters averaged above .70. These high
reliability coefficients across both observations attest to the reliability of the items
on the instrumentMan TasseBaska et al., 2007. 90)
Teacher and student observation scalesealigned and viewed from both teacher and
student standpoints.
To minimize bias, observationsave conducted wittwo-person teas The
district elementary mathematics coordinator and the bilingual coordmetenias
secondary observers for data collecti@ach was provided with an overview of the
instrument and wagiven an opportunity to ask clarifying questions prior to scheduled
observations.Confidentiality agreementsexesigned by each of the secondary observers
prior to beginning observations (see AppendixAny information collected from the
classroom olervationsbecamehe sole property of the researcher. Disclosure of any
information pertaining to the observatioowd have beenonsidered an ethical violation
of the confidentiality agreement anewd have beereported. Unless required by law,
the £condary observermerenot permittedto share information with any outside party.
During each observation, a demographics section and a written classroom
observation wrescripted using detailed notes. Immediately after the lesson, observers
metbriefly with the teacher to complete the interview questafriee COSR. Using
information from the scripting, @lassroom Observation Scale (COS) and a Student
Observation Scale (SO®krecompleted by each member of the observation team.

Once the COS ahSOSwerecompleted individually, the observers compiitiee
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teacher and student observation scales together, documenting the decisions on the
consensus forms (Van Tas&dska et al., 2003). Permissimasgranted to employ the
use of the CO®R in thisstudy (see Appendix.J

Information wasrecorded i spreadsheetubsequertb data collectiorfior
analysis Teachers were listed usimgmericalcoding(eg., TeacheiOne, Teacher Two
and so oh Two scheduled and twimpromptuobservationsvere conpletedto validate
the strategies beingmployedn the classroomThe mean scores were calculated for
each independent trial.

Benchmark examinations Following implementation of prescribed lesson plans
and observations for each research tsadens were assessed usingembhmark
examination Data analysis was conducted for each benchmark assessment to address the
research questions and determine if the null hypotheses could be refestedsments
werecreated using released items from previpus a r s 6 TiRaKoBs (seex a m
Appendces F and 5 Annual review of TAKS assessments are conducted to ensure the
reliability and validityoft e st ed obj ecti ves. Reliability
agreement and correlation between first and sepesadings. Validity has been assessed
via validity packets composed of responses
2010, p. 47). Reliability scores for 202D10 range from 97% to 98.2% as represented
in Table4. Validity results range from 71% 78.5% as observed in Talde Internal
consisteng wasevaluated using the Kud&ichardson 20 (KR20) for the mathematics

portion of the TAKS assessment, as shown in Téble
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Table4

Seventh Grade Mathematics TAKS Reliability

Number of Agreement Number of Third ~ Agreement Rate

Year Resg)aréses Rgfaﬁ‘rﬁgsz Readings After 3 Readings
2004 298,204 73.0% 76,688 98.2%
2005 300,163 72.0% 83,763 98.7%
2006 305,492 65.0% 107,868 98.2%
2007 300,268 63.0% 109,815 97.8%
2008 324,604 61.0% 126,561 97.0%
2009 325,063 65.0% 115,119 98.0%
2010 353,102 64.0% 121,001 98.0%

Note.n R e aadreement rate is expressed in terms of absolute agreement (the first
reader 6s score equal JFEAf 200, psd4d)c dwodut of thraed e r 0 S
readers must agree to determine the validity score; however, when discrepancies are
present, a fourth reader will decide the final s¢@i®A, 2005 2006, 2007, 2008b,

20009d, 2010d, 2011h.
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Table5

Seventh Grade Mathematics TAKS Validity

Year Agreement Rate
2004 78.5%
2005 77.8%
2006 74.7%
2007 71.0%
2008 76.0%
2009 78.0%
2010 79.0%

Note. Results published annually irechnical Diges(TEA, 2005 2006 2007, 2008,
2009, 201ad, 201 1b).

76



Table6

Seventh Grade TAKS Mathematics Test Inte@uadsistency for Total Students

Year K N (Number Mean SD KR-20 Mean
(Score of Students (Standard  Reliability  P-
Points) Tested) Deviation) value
2004 48 290,955 30.150 9.251 0.900 62.812
2005 48 294,745 31.178 9.820 0.912 64.954
2006 48 299,160 32.586 9.333 0.906 67.887
2007 48 294,052 34.067 9.162 0.907 70.972
2008 48 318,687 33.807 9.805 0.919 70.431
2009 48 318,922 34.927 9.101 0.908 72.764
2010 48 327,501 34.766 8.930 0.904 74.429

Note. K = score points possible; N = number tfdents tested; SD = standard deviation;
KR-20 = reliability of each assessment; meavaRieis statistically significan(TEA,
2005 2006 2007, 2008, 2009, 2010, 2011b).

ResearchProcedures

Approval process Prior tobeginningthe studythe Insttutional Review Board
(IRB) paperworkwassubmitted and approved (see Apperi)x Approval was also
requested to conduct research in the district of stédgopy of the research proposal
and confidentiality agreements wesgbmitted to district admirtiationfor authorization
The written request addresihe theoretical basis for research, a description of the
methodological procedures, copies of the research instruments, and detailed information

explaining how the researclowld benefit the schodlistrict. Submission of an outline
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specifyingthe type of research being conducted, the benefits, and a clear description of
all procedures was requir@dior to approval Additionally, the researcher was informed
thatstrict compliance withdistrict standardswas expected and that disruption of the
educational environmemtas not allowed

The researcher was notified in writing of acceptance of the proposal (see
AppendixL). After district approvalvasgranted, an appointmenawscheduledo meet
with the principalf thecampuses involved in the study. The research plan, procedures,
and expectations eveexplained andlaquestions wreanswered.District personneand
school administrators agreed for teachers and campuses to participate indhehres
process, understanding the confidential nature of teacher surveys and classroom
observations.

Recruitment of participants. Each of the 10 teachers teaching seventh grade
mathematicat the time of the studyas identified as a poteat participantin the study
three special education teachers and sgeaeral educatioteachers. All teachers were
invited, via email, to attend a presentation explaining the purpose of the study and how
research wuld be conductedAn overview was conducted @ach of the middle schools
in the district for convenience of the teachefbe presentati@outlined participant
expectations and contact information for the primary investigator, research consultant,
and institutional organizatiorDiscretionof thestudy wasdiscussegdand participants
receival a confidentiality agreement. Individuals receiveformed consent paperwork
at the intial meetingnd were provided anpportunity to accept or decline the invitation
for participation. An alternate early orning makeup sessionaw offered for one

individualwho expressed interetst participatebut could notattend the afternoon
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session. Presentationgm@standardized to ensure all participants reckirgform
information. Individuals who choose notgarticipate in a formal overviewere not
considered for the study, to protect the integrity of information preseRectuitment
beganmmediately after IRB approval.

All participating teachers receigénformed consent paperwofkee Appendix
M), advsing them of their right to withdraw from the study at any point. Expectations
wereclearly establishecnd participants ltka comprehensive understanding of their
role in the research study. Teacheeselabeled using pseudonyms to protect their
idertity. The researchdradsole access to documentation, whicisgecured in a locked
file cabinet in her homeEnsuringanonymity for allparticipants was cruciab the
integrity of the research.

Preparation of materials. All lesson plans were creal by the researehand
distributed to participants prior to each fiweek instructional periodTeachers were
provided each instructional unit with ample time to ask clarifying questions before
implementéion. Detailed instructions, including guidingiestions, were provided for
each participantLesson plasspameda terweek period of classroom instruction.
Instructioral materials weréecturebased or differentiated, depending ondlsigned
treatment ocontrol group.

CSCOPEurriculumwasused as the biasfor all lesson plans to ensure district
compliancg TESCCGC n.d). However, lessons @emodified using PowerPoint
presentationdnteractive WhiteBoardflipcharts, vocabulary activities, games, and other
components of differentiatedstruction. All copies, worksheets, and materiatsen

provided at the beginning efch fiveweekresearch period. Participanten® observed
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four times during the research period. Two observati@meseheduled and two
observations wreunscheduledThe William and Mary Classroom Observation Scale
Revised (COSR) (2003) vasused to determine general teaching behaviors,
differentiated teaching behaviors, and overall student responsiveness. Aupllow
conferenceas prescribed in the observation K@tace after each observation.

Research Design

A posttestonly controlgroup design (Creswell, 2009asausedto determine the
causeandeffect relationship between differentiated instruction in the mathematics
classroom and standardized assessmentgasured by benchmagkaminations The
independent variableasgthe type of instruction received by each student group; the
dependent variableagthe resulting scoren the standardized assessmeBtudent state
assessment scores from 2011 were used@vaant to adjust for individual academic
differences.A repeatedmeasures designasused as the impetus for this studgubjects
wereexposed to each level of the independent variable (Howell, 2@8ixict wide,
nine seventh grade teachg@asticipated in the study, and data was collected from 891
seventh grade studentSchools wredivided into a control and treatment group, based
on similar demographicsStratified randonsampling vasused to create comparable
control and treatment groupd3 he control group receidano differentiated instructign
and the treatment group recaiMastruction thahadbeen modified by content, delivery,
or product. Teachemereprovided with lesson plans to ensurecaliriculum materials
met the criteridor differentiatedor lecturebasednstruction. Benchmarkexaminations

wereused to assess both student groups.
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After the initial fiveweek period, thénitial control group receiwedifferentiated
instruction and theriginal treatment group receidano differentiated instruction.
Studentswereagain assessed using a standardized benklamsessmerstt the
conclusion of the second fiwgeek periodrepresenteth Table7 (Creswel| 2009).

Although lesson planseaveprovided for each group of teachgeattitudes, motivational
strategies, and student learning stylesewariedn the control and treatment groups.
Assigning control and treatment groups to individual teackiassnot an option in this

study Each participatingampuswvas required tamplement consistent lessons for each
class of students to ensure district policy compliance. Therefore, to gain a more accurate
description of student competencies, results from the second/égk periodvereused

as a second data set of student regaleliminate confounding. Repeating the

experiment assistlin eliminating internal validity issues such as the Hawthorne effect or
compensatoryivalry (Ary et al., 2006). Mnipulaton ofthe independent variable in two
distinct research trials miniméd extraneous variablesnsuring greater accuracy of

statistical results.

81



Table7

PostTestOnly ControtGroup Experimental Design

1% Five-Week Period

Campuses A and B X1 O

Campus C X2 @)

2" Five-Week Period

Campuse®\ and B X2 O

Campus C X1 @)

Note. X1 = group receiving differentiated instruction; X2 = group receil@agure
basednstruction; O = benchmark assessment to observe prq@essvell, 2009)
Campuses A and Receivel differentiated instruction durintipe first fiveweek period
Campus Ceceival lecturebased instructiorCampuses A and B received lectbased
instructionduring the second fiveveek periodCampus C receivedifferentiated
instruction

Creathg a valid and reliable assessment is critical for accurate reporting of data
(Myers, 2008). The standardized benchrmet&minationsvereused to determine
student performance of the control and treatment groups. Therefore, the instmament
expected t@ccurately measure the performance objectvtslimited bias. Although
no test is without some type of error, every attemggmade to ensure a valid and
reliable assessmewiascreated. The following processawfollowed to create the
benchmark agssments:

e Each learning objectiveasidentified and documented for thige-week

period, based on the district scegredsequence, which clearly delinedtbe

TEKS to be taught and at what depth and specificity.
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e Target objectivesvereidentified for thetesting period, based on the
importance of each TEK as a foundational standard andeney of
appearance on the TAKS (see Apperd)x

e An equivalent number of test itemsgassigned for each target objective,
resuling in a testing blueprint foeachfive-week periodsee AppendiO).

e Questions wrereleased Texas Assessment of Knowledge and Skills (TAKS)
items from 2004, 2006, 2008, 2009, 204Ad 201because of the reliability
and validity of each assessment itg€dtiggins, Arter, Chappuis, & Chapgui
2006). Copyright permissiomvasgranted fronPearson Publishing artkde
Texas Education Agency (TEA) to use each of the TAKS released (gems
AppendcesP and Q.

Data Collection

The TSI (Silver et al 1980) providd the data needed tteterminethe
predominanmodes of teaching in the mathematics classtodsachers wreprovided
with the instrument at the initial meeting when informed comnsestdiscussed Nine
out of 10teachers agreed participate in the studgnd werggiven the inventorand
selfaddressed stamped envelope. Participaateasked to return the survey within
seven days in theacket provided. The inventory wasonymousand teachers &re
encouraged to make a copy to keep for their recolter seven days, only fouusveys
were returned; therefore, teachers were sentraaikereminder concerning submission of
the surveys.Nine surveys were distributed at the research ovepdad 100% were
returned for evaluation.

The COSR (VanTasseBaska, et al., 20Q3rovidedquantitative data of the
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types of differentiated instruction being implemented in the mathentddigsroom
Although lesson plans were created and provided for each of the participants, the
observation tool allowed the obsersv&y determine which stragies were being used and
how students responded to each of the strate§@se teachers may have reverted to
previous teaching practices, which were evidernheough classroom visitationg he
purpose of conducting classroom observations wasgarehe integrity of the control
and treatment group$articipants did not receive a copy of the instrument until all
observations were completeBnsuring that teachers did not modify their instructional
methods to align with the scoring criteria proviaedrereliableresults.

Theresearchguestionsii Wh a t effest ontstudent performance in the middle
school mathematics classroom, as measured by benchmark assesargeting the
Texas Essential Knowledge and Skills (TEKS), when differentiatediatiin is
implemented for all student populations? a Witht igithe difference between student
performance of those who have received differentiated instructimathematics
compared to student performance of those who have not received differentiated
instructionin mathematices measured by benchmarls s essment s ut il
wereassessed using benchmaxaminations Copies weredistributel to eachteacher
involved in the study. Answer keysvecreated usin@ current software program the
participatingdistrict. Each questionaslinked to the targetd TEKS for a detailed
analysis of student result&lectronic aswer keygprovide efficient scoring and
minimized human error.

Teachers wrenot provided with the assessment until thgting window begnat

the end of each fiveveek research perioExaminations and answer keys were hand
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delivered by the researchereach participating teacher. Ensurimgurity of test items
increasd reliability of data collectedOnce students oapleted theexaminationsanswer
keys were scored at each campus bytdsting oordinator using a highpeed scanner.
Resultswereprovided immediatelyandteacherdfadthe availability to view their
studentd s ocowly. @ree all documentwerescamed into the system, detailstudent
performance reportsereavailable. The researatr had exclusiveiccess to reports,
using apassworeprotectedogin.

Student TAKS scores from the previous griel were used as a covariant to
adjust for preexisting conditions in student difference@btaining the confidential
information required submission of a written requdestecords to th®istrict Director
of Research and Evaluatiotndividual2011 Texas Assessment of Knowledge and Skills
(TAKS) scoes,includingspecial population codingvere providedor each seventh
grade student enrolled in the distridihe passworgbrotected file listed students by
distnct identification (ID) numbeand removed all student identiferBenchmark
assessmentperts were created using student ID numbers oBlysuring numerical data
wasaccurately assigned to each participsasnecessary to maiain integrity of the
research. The use of student ID numbers allowed for covariants to be linked to each of
the bexchmark assessments.

Data Recording

Prior to desegregation to the data, a spreadsheet was created, based on district
student identifiers, for compilation of the research components. The initial spreadsheet
contained the following informatiorna) student ID numbey (b) 2011 Texas Assessment

of Knowledge and Skills (TAKS) scoreg)(benchmarkassessment 1 scoref) (
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instructionalmethod for benchmarkassessment 1g( benchmarkassessment 2 score,
and ) instructionalmethod forbenchmarkassessment 2(g) binary coding for special
education (h) binary coding foeconomically disadvantagge(l) binary coding for
English language learner$) binary coding foet-risk, and(k) binary coding fogifted.
Special educatiostudents receivka 1 in the ppropriate column and those wiverenot
in special education received aDhe same procedure apga to students coded as
economically disadvantaged, English langulagenersatrisk, and gifted Spreadsheets
were created for each of the followingegories:

e all students (ALL)

e special education students (SPED),

e economically disadvantaged (ED),

e English language learner (ELL),

e atrisk (AR), and

e gifted and talented (GT).

Upon completion of theategorical classifications, any student who did not have

a benchmark score from each research period and a 2011 TAKS score were excluded
from the sample populatioumbers were sorted numerically from least to grezaest
every tenth student was chosen as a part of the random sdRapldom selection
continuedfor each of the reporting categoriastil the sample populationas reached.
Thirty-four students were chosen from differentiated instrucdad 34 from lecture
based instruction for a total of 68 students in each subgi®ample populations were

consistent for both research perio@naller numbers of students are coded pecsl
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educatioror gfted categoriesthereforg sample sizes of 16 for each category were
significantly smaller than the othsulgroups.

District student identificationumbers \erereplaced withan alternateumerical
systemto assureanonymity. New identifieswe r e assi gned an fAao for
and a Abo for t he rangetbativesrd0d dand @34. dNunmberseveu mb e r s
assigned as followsa)( 100-134 wereparticipant scores represerg the overall student
population (b) 200-234represented special educati¢r) 300334 denotedoarticipant
scores foeconomically disadvantaged resu(ty 400434 represente@nglish language
learners(e) 500534 represented aisk student scoreand ) 600-634symbolized
gifted participant scoresRandom selection followed by assignment of new numerical
identifiers eliminatd the possibility of students being identified because of tiséing
order.

Once dlsample populabns were createc paired-test was conducted to
determine if scores differed significantly based on control and treatment groups. To
determinaf pre-existing factors had an effect on student scomreanalysis of covariance
(ANCOVA) wasused to analyze the results to determine if significant differemness
presenfor students exposed to differentiated instruction compared to students not
exposed.Groupswere notmatched exactly; therefore, the covariemadjust for
differenceswvas thestudent Texas Assessment of Knowledge and Skills (TAKS) scores
from 2011 Interaction between students and the reseaditi@ot occur Numerical
data vascollected based on benchmark assessment re€idtdidential data \&sstored
in a passwat protected file on my home compuytand sirvey instruments and classoom

observations remagtin a locked file cabinet in my home. Original score reports with
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district student identification numbersveshredded and destroyed, once a spreadsheet
with random student identifiergsascreated.
Data Analysis

Determining the required sample size prior to beginning the study dnsure
sufficient data collectionA onetailed or directional test as wsed to reject the null
hypothesiswhea | p h a ( Théoptimal nubnber of participantsascomputed
using apowerof .900r 90% anda mealium dfect size of 50 as shown iTable8 (Ary et

al., 2006).
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Table8

Determiration of Appropriate Sample Size

N :(%D)Z(Z B Yo
N = (?10)2 (1.645+1.28% = 34.225

Sample Size = 34 Participants for Each Category.

Note. AiN = number needed in thez&zsooeforthe & = sy
level of significancezdo= z score for the desired probability of rejecting the null
hypothesis (I d) 0 (etAlr, 2006, p. 187).
Immediately following random selection of participamtata was analyzed to
determine teaching styles, instructional strategies, and statstoéicance of
benchmark resultsQuantitative data collected from the Teaching Style Inventory (TSI)
provided insight into predominant modes of instruction in the mathematics classroom.
Instruments werscored based on individual responsBarticipding teachers self
assessd by assigning a rating @ 1, 3, or5 to four statements in 14 teaching categories.
Numerical values from each categg@rnpvided data to input into the TSI scoring sheet.
Teachersdé preferred s toyroeofthdadlowmg categpriee sent a
e mastery (sensing and thinking)
e understanding (intuition and thinking)
¢ interpersonal (sensing and feelingy)
e selfexpressive (intuition and feeling).
Classroom observation data docuneeithetypes of differentited strategies
being implemented in the mathematics classroborthermore, thenstrument served as

evidence that teachengereactively participating in the study. The Classroom

Observation Scales Revised (CBpis a Likertstyle instrument. Each tefaing
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categorywasscored withthe following:

n 3iseffective

2i®somewhat effective

5t

1 oineffestive and

=]

i N/ i©rot observed.

Data obtained from each observation recgé&enean score for the following categories:

general teaching behaviodifferentiated behaviors, critical thinking strategies, creative

thinking strategies, and research strategies (VanTBss#a et al., 2003).

The consensus form, which svthe final decision of both observersasused to

find the mean score for each qtey toreducebias. Datawasalsocollected usinghe

consensus student observation forfgtudent responses to general classroom teaching

behavioravere scored as follows

AMost o ( Gr eafstedentswerea oo7 88 a f40;
AManyo (5 6f%udenty wefesSctdred d 3 0O ;

A S o nf25% to 50%of studentsweres cor ed a 020 ;

i F e (uess than 25%f studentswerescored & 1 0 ;

A N o nM(MoGtudentsyveres cored a nA0. 0O

Mean scoresverecalculated for the following reporting categoriés)studentresponses

to general classroom teacher behavifisstudent responséo differentiated teaching

behaviors(c) seli-directed activities(d) problemsolving, (e) critical thinking, (f)

creative thinking, an@) mean scores for individugé¢achers Two scheduled and two

unscheduled observations prowld®vidence ofctive participation in the study.

Benchmark data was evaludtea n s we r t h eéWhat & thé effeci on gudentfi
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performance in the middle school mathematics classroom, as meagireachmark
assessments targeting the Texas Essential Knowledge and Skills (TEKS), when
differentiated instruction is implemented for all student populationsa Witht isithe
difference between student performance of those who have received diffedentiate
instruction in mathematics compared to student performance of those who have not
received differentiated instruction in mathematics as measured by benchmark
assessments utilizing the TEKS?

Researctwasconductedisinga quasiexperimental research desigecause
classes were established prior to the research period and random assignment was not
possible. Initially, data was analyzed using a paitedst for independent means to
determine if a significant difference was present between student peréerimaeach
benchmark. Further analysis was necessary because@figtiag differences in student
populations for the control and treatment groupon&way analysis of covariance
(ANCOVA) was used to adjust for initial differences. A coate wasusedtoii r e mo v e
extraneous variation from the dependent variable, and thereby, increase the precision of
t he anal ysi so ( Wi lTextas Assedsmentol Kaogwledg®ahdSkillsp .  8)
(TAKS) results from the 2022011 school year @reused as a coviant, due to the
extensive field testing and reliability of the state standardized assessment.

Quantitativebenchmarldata vasentered into &tatistical Package for the Social
Sciences$PS$ database for analysigJsingan ANCOVA statistical testandysis was
conducted otthe performance of the following groups: (a) all studgbisspecial
education studentéc) economically disadvantaged, @hglish language learner®) at

risk, and (e) gifted.Comparisons betweeanethod A(differentiatedinstuction)and
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method B(non-differentiatedinstruction)wereconducted for each fivereek period to

determine if significant differencegerepresenfor each populatiorhased on control

and treatmentgroupALeveneb6s test was gemeitylohct ed to t
variances for each sample set to ensure the slopes of thgsieg line did not

significantly differ from the slope of the overall withgnoups regressiomMuijs, 2009.

Linearity of each data set was tested using a scatterplot. An algthafie05 was used

to determine if each null hypothesis could be rejeci2ata analysis iderfted the

significance of the type of instruction implemented in the middle school mathematics
classroom.

Validity Issues

Several validity issues may have slegl the results of this study. Thesearch
focused on analyzing thedfects of student performance after teachers implemented
differentiated instructional practices. However, if the observed bebkafitgachers
were notreflective of typicaldaily indruction, results majiave beemisrepresented,
threateninghe outcome of the study. If teachers incorpardiferentiated instructional
strategies in the classroom when being observed andedtettaditional lecturebased
instruction when not beg observeddatamaybe inaccurate An additional threat to the
researclwasteacher misconception that a certain type of response to the swa®ys
expected. All participantseaveencouraged to answer honestly with unbiased responses.

Data may alsde biased becaustidentshadvarying characteristics and levels of
intelligence, whichmay havecreatel extreme scores (Creswell, 2009)he primary
limitation of the researctvasa true random sampling. Focus on a cohort of nine

teachers may be probhatic if bias is present. A larger scale study using random
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selection of students and teachers would further valmtadéspute the statistical
information Researchergith access to greater financial resources and a laegeple
population ould support the datar disputethe findings.

An additional threat to validity was a lack of participation franeteachey
limiting the number of students available for random samplMgreover, f teachers
chose not to include all differentiated activit@@smade modifications to instruction,
without approval from the researcher, Yadidity of benchmark resultare threatenedIf
the level of difficultywas not consistent on each benchmexkminationresults may be
skewed. A primary external threatualidity wasthe possibility that treatment and
control groups share lessons, thus impacting thetsesiuilhe benchmark assessments
(Creswell, 2009).

Ethical Issues

The researcher has an ethical responsibility to ensure anonymity for all teacher
participants and student data. As an administrator in the focus district, situations
occuredwhen superiors requestaccess t@bservatiomresults in an effort to provide
assistance needed to teachers and students. However, the resedraheathiaal
obligation to protect the anonymity of tparticipantsand thereforerespectfully
declinad the requestA prescribed method afatacollection wasusedto minimize
personal bias throughout the observation procéhgseequantitativedata collection
instrumentswereused and compared tainimizebias The Teaching Style Inventory
(TSI) seltassessmennstrument (Silver, Hanson, & Strong, 1988¢e AppendiD), the
William and Mary Classroom Observation Scales Revised (RDBrm (VanTassell

Baskaet al.,2003)(see AppendiE), and studernibenchmarkperformance datassisted
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in the elimination of partiality However, one must acknowledge all bcasineverbe
completely eliminatetut may be minimized

Summary

This chapter outlined the methods usedhis posttestonly study to determine
the effect of differentiated instruction on standardized mathematics assessment
performance. Apairedt-test and a ANCOVA statistical analysis of six independent
populations was conducted to determine if significdifferences were present between
the control and treatment groups using a repeaieasures design. The following

chapter presents the results obtained using the methodology previously described.
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CHAPTER 4: RESULTS

Purpose of the Study

This purpcse of thisstudywas to determine ihcorporating differentiated
instructional practices in the middle school classremuld dfect student performance
on standardized assessmeatsstated in Chaptér In 2011, 2% of seventh grade
students and 24% eighth gradestudents in the district of studyere unsuccessful in
meeting a minimum proficiency assessment standard for the state mathematics
examinationTEA, 201%), largely attributed to a lack of differentiation in the middle
school mathematics daroom. This chaptepresents a chronological analysis of each
component of the research plan. Prior to discussion of the research questions and
hypotheses, results frothe Teaching Style Inventoryf §1) are provided as background
information into teacimg dispositions prior to the research study. Results from
classroom observations are presented to depict instructional components of the research
period The remainder of Chapter 4 will provide statistical analysis for each research
guestion and null tgothesis

Review ofResearch Design

This study utilized a pogestonly controlgroup design (Creswell, 2009) to
determine the causandeffect relationship between differentiated instruction in the
mathematics classroom and standardized assessmemtasured by benchmark
examinations.Data was analyzed using a paitedst to determine if significant
differences were present betwe@ontrol and treatment performance scores for each
student populationAn ANCOVA was used for further analysis tojast for initial

differences.A repeateemeasures design was used as the impetus for this study. Subjects
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were exposed to each level of the independent variable (Howell, 2008) in two
independent research trials.

Schools were divided into a control aneatment group, based on similar
demographicsStratified randonsampling was used to create comparable control and
treatment groups. The control group received no differentiated instruamtidrthe
treatment group received instruction that was beedifrad by content, delivery, or
product. Teachers were provided with lesson plans to ensure all curriculum materials for
the treatment group met the criteria for differentiated instruction. Participants in the
control group weralsoprovided curriculunmaterial to ensure consistency of content
presented.Students were exposed to 22 days of instruction followed by two days for
review and one day for assessmedrtllowing each research period, benchmark
examinations were used to assess student perfoemanc
Teaching Style Inventory Results

Prior to beginning the study, teachers completed the Teaching Style Inventory
(Tsh) (SiverrHanson, & Strong, 1980) to determine
preferences. Results of the survey indicated waabgirg preferences for classroom
instructionas shown irFigure 6. Four teachers primarily exhibited characteristics of a
mastery teaching style, implying they are highly structured and prefer a teactered
classroom. Two teachers identified themselgepraferential to thanderstanding
teaching method, encouraging critical thinking and prokdehaing. One educator
preferred teaching through explorations, encouraging creativity and imaginatisalfas a
expressive teacher. Two teachers representeiahtirpersonal style of teaching,

emphasizing the personal and social aspects of learning. Results ohthieatsoome
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educators exhibited characteristics from multiple modes of teaching; however, others

were predisposed to one primary teaching style.
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Figure 6. Results of Teaching Style Inventory (TSI, 1980) for participating teachers in
the study

Classroom Observation Results

Four classroom observations were conducted to provide evidence of
implementation oinstructional practiceandto identfy areas of deficiency. Following
each observation, a consensus form was used to document agreement scores for the
evaluating teams. Mean scores were calculated to determine the quality of instructional
practices from the instructional viewpoint andéference to student responses to the
strategiesgee AppendiceR and §. A summary of resultgrom an instructional
viewpoint is presented in Table 9, followed by student responsiveoetsategiem
Table 10.Results for each component were sdava a scale frort to 3; strategies that

were not observed were labeled as N/O.

98



Table 9

Summary of Teacher Observation Mean

Gen. Tch. Accom. Prob. Sol. Crit. Th. Creat. Th. Res. Str.

Teacher A

Treatment 2.0 2.0 19 1.9 1.9 2.0

Control 2.0 N/O 2.0 N/O 3 N/O
Teacher B

Treatment 1.9 2.4 2.3 1.9 1.9 2.2

Control 2.1 1.9 1.5 2.1 1.8 1.7
Teacher C

Treatment 2.1 2.5 1.9 2.0 1.8 3.0

Control 1.5 15 1.7 1.2 1.3 1.7
Teacher D

Treament 1.9 1.7 1.9 1.9 1.7 2.7

Control 1.0 1.3 N/O 1.0 N/O N/O
Teacher E

Treatment 2.8 2.3 2.7 2.4 2.4 1.7

Control 25 2.8 25 2.8 3.0 3.0
Teacher F

Treatment 1.9 1.4 1.8 1.7 2.0 1.0

Control 1.8 1.8 1.8 2.2 1.9 3.0
Teacher G

Treatment 2.4 2.3 2.7 1.5 25 1.5

Control 2.4 2.2 25 2.3 2.0 3.0
Teacher H

Treatment 2.4 1.8 3.8 1.5 1.7 N/O

Control 21 1.8 2.0 2.3 2.3 2.3
Teacher |

Treatment 1.6 1.0 1.3 1.8 1.3 1.6

Control 2.3 2.0 1.5 15 1.7 2.0

Note:Gen. Tch. = General Teaching strategies; Accom. = Accommodations for
individual differences; Prob. Sol. = Problem Solving; Crit. Th. = Critical Thinking
strategiesCreat. Th. = Crdave Thinking Strategies; Res. Str. = Research Strategies;
N/O represents that the strategy was not observed during the research Resolts are
based on a scale from one to three.
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Table10

Summary of Mean Scores for Student Response to Instruction

Gen. Tch. Accom. Prob. Sol. Crit. Th. Creat. Th. Res. Str.

Teacher A

Treatment 1.7 1.5 2.3 1.5 1.5 1.9

Control N/O N/O N/O N/O N/O N/O
Teacher B

Treatment 1.8 2.0 1.6 1.8 1.7 1.9

Control 1.2 1.4 1.4 1.3 0.9 2.0
Teacher C

Treatment 2.3 2.5 1.6 2.3 2.3 3.0

Control 1.4 1.5 1.5 0.8 0.8 1.5
Teacher D

Treatment 1.4 1.2 15 1.2 1.4 2.0

Control 0.8 1.3 0 0 0 N/O
Teacher E

Treatment 2.3 1.7 1.0 2.1 1.9 1.5

Control 2.4 2.3 3.0 2.4 2.6 3.0
Teacher F

Treatment 0.9 1.5 1.1 1.5 1.1 1.5

Control 1.4 1.6 1.1 1.6 1.1 3.0
Teacher G

Treatment 1.1 1.9 1.5 1.1 1.5 0.8

Control 1.6 1.6 1.9 1.7 1.5 3.0
TeacheH

Treatment 1.8 1.1 2.0 1.6 1.1 3.0

Control 1.7 1.4 1.8 1.4 0.9 2.8
Teacher |

Treatment 0.7 0.6 0.6 0.5 0.5 0.8

Control 1.1 1.4 1.2 0.6 0.9 15

Note:Gen. Tch. = General Teaching strategies; Accom. = Accafations for

individual differences; Prob. Sol. = Problem Solving; Crit. Th. = Critical Thinking
strategiesCreat. Th. = Creative Thinking Strategies; Res. Str. = Research Strategies;
N/O represents that the strategy was not observed during the researdh Seudent
scores were scaled from gdint scoring scale to aint scoe.
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Sample Population

The sample population consisted of 891 seventh grade students and nine seventh
grade mathematics teachers. Students with extreme physical disabilitids/ioluals
unable to learn at the same grade level as their peers did not participate in the study.
Individuals who did not have a benchmark score for both research periods were not
included in the populationin addition, sudents repeating the seviergrade or those who
did not have a covariant TAKS score waid included irthe sample population.
Stratified random sampling was usedteate samplpopulations for the followinga)
all students, (b) special education students, (c) economicadighdiataged, (d) English
language learners, (d)-ask, and (e) gifted.
Data Analysis

All students were exposed to differentiated and-diffierentiated instruction in
two independent research trials.t-fest was conducted using paired samples to
detemine if significant differences exsbetween treatment and control student
assessment results. Results are presented in Tables 11 and 12. There was not a
significant effect for instructiort,(67) = .158p= . 4 3 7 for al stuelents QABL)
Thetype of instruction received f@pecial education (SPED) did not represent a
significant effectt (15) = 1.098p= . 1 4 5, Sintlarly, theréwias no significant
effectof instruction,t (67) = .332p= . 3 7 1 for edonemically disadvantaged
students (B). No significant effect for instruction was present for English language
learners (ELL)f (67) =-1.280,p= . 1 0 3, At-lisk (AR) st0dBnt datdid not

represent a significant effe¢t(67) =-.334,p= . 3 7 0, Futthermorend 5

101



significanteffect for instructiorwaspresent fogifted students (GT} (15),p= . 38 1,

.05.
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Table 11

Paired SampleBescriptiveStatistics

Mean N Std. Deviation  Std. Error Mean
ALL
Differentiated 66.35 68 23.25 2.82
Non-differentiated 65.84 68 17.90 17.90
SPED
Differentiated 70.94 16 23.07 5.77
Non-differentiated 62.63 16 21.74 5.43
ED
Differentiated 61.37 68 20.12 2.44
Non-differentiated 60.32 68 19.82 2.40
ELL
Differentiated 60.09 68 20.27 2.46
Non-differentiated 64.24 68 17.76 2.15
AR
Differentiated 60.47 68 22.56 2.74
Non-differentiated 61.50 68 19.16 2.32
GT
Differentiated 70.19 16 23.34 5.83
Non-differentiated 72.44 16 13.64 3.41

Note. ALL = overall student population; SPED = special education; ED = economically
disadvantaged; ELL = English language learner; AR st GT = gifted.
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Table12

Paired Samples t=Test Results

Group T Df Sig.
ALL 158 67 437
SPED 1.098 15 145
ED 332 67 371
ELL -1.280 67 103
AR -.334 67 370
GT -.309 15 381

Note. U= .05. ALL = overall student population; SPED = special education; ED =

economically disadvantaged; ELL = English language learner; ARiskaiGT = gifted.
Results were not statistically significant for any student populatidhsrefore,

furtherdata analysis was conducted to determine Hgxisting academic factors may

have altered student results. An analysis of covariance (ANCOVA) was conducted for

each benchmark and population to determine if results were statistically significant when

adjusting for initial differences. Benchmark scores were used as the dependent yvariable

the type of instruction (treatment or control) wlasindependent variablend student

Texas Assessment of Knowledge and Skills (TAKS) scores were used as the covariant

Use of an ANCOVA equalized differences in ability levels of each group to provide a

more accurate description of student performance. The remainder of Chapter
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presenfANCOVA statistical results for each subgroup of research subjects. Data is
provided in reference to each null hypothesis and the research questions guiding the
study. Each benchmark examination is reported independently.

Null Hypothesis One and Research Questions

Research Question What is theeffect on studentgrformance in the middle
schoolmathematics classroom, as measured by benchmark assesstrgeting the
Texas Essential Knowledge and Skills (TEKS), when differentiated instruction is
implemented for all student populations?

Research Question ¥hat is thedifference between student performance of
those who have received differentiated instruciiomathematiceompared to student
performance of those who have not received differentiated instructioathematicas
measured by benchmaaksessments utiliy the TEKS?

Ho1: Implementing differentiated instructional stratedies nosignificant effect
on the performance of students on standardized mathematics assessment as measured by
benchmark examinations utilizing the TEKS.

Benchmark 1 all gudents. Table 13 illustrates the ANCOVA results for the first
benchmark examationfor all students.The independent variable was the type of
instruction received by each student group; the dependent variable was the resulting
scores orthe benchmark assessmemexas Assessment of Knowledge and Skills
(TAKS) scores from 2011 were used as a covariant to adjust fexmtng differences
in academic achievementhe main effect of instruction was significaR{1l, 65) = 6.68,

p =0.01, beyond the .05 leyalontadictory to previous results obtained from gagred

sampleg-test. Therefore, theull hypothesis was rejected. e v e nefdrs t e st
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homogeneity of regressiomsas satisfiedF(1, 65) = .07, p = 0.80Using a ondailed or
directional test, a positiveorrelation existdbetween thex andy variables, evidenced by

r = .55 indicating a moderate linear relationship between the type of instruction received
and standardized benchmark assessment scbhasy percent of the variability in
benchmark assesents scores is explained by the type of instruction receied.80).
Adjustedmean scores for the treatment and control gr¢lips74.54 C =65.3))

represergda 9.23 difference.
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Table 13

Benchmark 1 Tests of BetweBunbjects Effectall Students

Dependent Variable: Benchmark Score

Type 1l Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 5894.31% 2 2947.16 13.92 .00
Intercept 95.14 1 95.14 45 51
TAKS 3646.06 1 3646.06 17.22 .00
Instruction 1414.97 1 1414.97 6.68 .01
Instruction*TAKS 14.35 1 14.35 .07 .80
Error 13766.32 65 211.79
Total 352161.00 68
Corrected Total 19660.63 67

a. R squared = .30 (Adjusteddquared = .28)

Benchmark 2 all students. ANCOVA results for tle second benchmark, based
on the entire student population, are shown in Tableérhé. independent variable was
the type of instruction received by each student group; the dependent variable was the
resulting scores othe benchmark assessmemAKS scoes from 2011 were used as a
covariant to adjust for prexisting differences in academic achievemértte null
hypothesis cannot be rejected because the main effect of instruction was not significant,
F(1, 65) =3.67p=0.06. L e v e rewfd@ Bomogen#y of regressionsvas satisfied
F(1, 65) = .01p = 0.92. Using a ondailed or directional test, a negative correlation

exists between threandy variables, evidenced by= - .22, indicating a weak linear
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relationship between the type of instructreseived and standardized benchmark
assessment scores. Five percent of the variability in benchmark assessments scores is
explained by the type of instruction receiveti< .05). Adjusted mean scores for the

treatment and control groups (T = 56.88, 67/=65) represent a 10.77 difference.
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Table 14

Benchmark 2 Tests of Betwesunbjects Effect8ll Students

Dependent Variable: Benchmark Score

Type Il Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 1929.64 2 964.82 1.84 A7
Intercept 4916.03 1 4916.03 9.36 .00
TAKS 65.88 1 65.88 125 72
Instruction 1927.64 1 1927.64 3.67 .06
Instruction*TAKS 5.40 1 5.40 .01 .92
Error 34127.60 65 525.04
Total 299686.00 68
Corrected Total 36057.24 67

a. R squared = .05 (Adjusteddquared = .02)

Null Hypothesis Two and Research Questions

Research Questiadh What is theeffect on studentgrformance in the middle

schoolmathematics classroom, as measured by benchmark assesssrgeting the

TEKS, when differentiated instruction is implemented for all student populations?

Research Question What is the difference between student performance of

those who have received differentiated instructiomathematiceompared to student

performance ofhose who have not received differentiated instrugianathematiceis

measured by benchmaaksessments utilizing the TEKS?

109



Ho2: Implementing differentiated instructiorstrategiedias nosignificant effect
on the performance of special education stus on standardized mathematics
assessment as measuredbgchmarkexaminationgitilizing TEKS.

Benchmark 1special @lucation students. Table 15 illustrates the ANCOVA
results for the first benchmark exam for students coded as special edugaton.
independent variable was the type of instruction received by each student group; the
dependent variable was the resulting scorethemenchmark assessmemAKS scores
from 2011 were used as a covariant to adjust foegigting differences in academic
achievement.The main effect of instruction was not significtsetyond the .05 level
F(1, 13) = 1.20p = 0.29 therefore, the null hypothesisuld notbe rejectedL e ve ne 0 s
testfor homogeneity of regressionss satisfiedi(1, 13) = .48p = 0.5Q Using a one
tailed or directional test, a positive correlation eeddietween thex andy variables,
evidenced by = 0.28, indicating a weak linear relationship between the type of
instruction received and standardized benchmark assessment scores.-éiglénty
percent of the variability in benchmark assessments scores is explained by the type of
instruction receivedrf = .28). Adjusted mean scores for the treatment and control

groups (T =69.70, C = 57.30) represstd 12.40 difference.
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Table B

Benchmark Trests of BetweeBubjects EffectSpecial Education Students

Dependent Variable: Benchmark Score

Type 1l Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 2573.42 2 1286.71 2.52 A2
Intercept 219.12 1 219.12 43 52
TAKS 1789.42 1 1789.42 3.50 .08
Instruction*TAKS 257.11 1 257.11 .48 .50
Instruction 612.07 1 612.071 1.20 .29
Error 6642.59 13 510.97
Total 73732.00 16
Corrected Total 9216.00 15

a. R squared = .28 (Adjusteddquared = .17)

Benchmark 2 special elucation students. ANCOVA results for the second
benchmark are presented in TablefdiGspecial education student§he independent
variable was the type of instruction received by each student group; the dependent
variable was the resulting scorestba benchmark assessmemAKS scores from 2011
were used as a covariant to adjust forgxesting differences in academic achievement.
The null hypothesis cannot be rejected because the main effect of instruasioiv
significant,F(1, 13) = .27p = 0.61, beyond the .05 levelL e v e tes fordromogeneity
of regressionsvas satisfiedi=(1, 13)=.77,p = 0.4Q Using a ondailed or directional

test, a positive correlation exestbetween thex andy variables evidenced by = .62
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indicating a moderate linear relationship between the type of instruction received and
standardized benchmark assessment scores.-taartygercent of the variability in

benchmark assessments scores is explained by the type wttiostreceivedrf = .42).
Adjusted means for the control and treatment groups represented a 4.42 point difference

between the control and treatment groups (T = 72.27, C = 67.85).
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Table 16

Benchmark 2 Tests of BetweBunbjects EffectSpecial Edcation Students

Dependent Variable: Benchmark Score

Type 1l Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 2305.8% 2 1152.91 3.99 .05
Intercept 302.20 1 302.20 1.05 .33
TAKS 2278.25 1 2278.25 7.89 .02
Instruction 77.86 1 77.86 27 .61
Instruction*TAKS 225.29 1 225.29 g7 40
Error 3755.13 13 288.86
Total 84601.00 16
Corrected Total 6060.94 15

a. R squared = .42 (Adjusteddquared = .27)

Null Hypothesis Three and Research Quesbns

Research Questigfl: What is theeffect on studentgrformance in the middle

schoolmathematics classroom, as measured by benchmark asstsstrgating the

TEKS, when differentiated instruction is implemented for all student populations?

Research Qestion#2: What is the difference between student performance of

those who have received differentiated instructiomathematiceompared to student

performance of those who have not received differentiated instructioathematicas

measured by behmarkassessments utilizing the TEKS?
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Hos: Implementing differentiated instructiorsttategiehiasno significant effect
on the performance @conomically disadvantagstlidents on standardized mathematics
assessment as measured by Benchmeakninationsitilizing the TEKS.

Benchmark 1economically dsadvantagedstudents. Tablel7illustratesthe
results for the ANCOVA for economically disadvantaged studetie independent
variable was the type of instruction received by each student group; the elepend
variable was the resulting scorestba benchmark assessmemAKS scores from 2011
were used as a covariant to adjust forgxesting differences in academic achievement.
The main effect of instruction was not significafgl, 65) = 3.94p = 0.05; therefore,
the null hypothesisauld ot be rejectedUsing a onedailed or directional test, a positive
correlation existd between thex andy variables, evidenced by= .32 indicating a
relatively weak linear relationship between the type of uasiton received and
standardized benchmark assessment scores. Eleven percent of the variability in
benchmark assessments scores is explained by the type of instruction reéeivad)

L e v e n ef@ bombgereity of regressiomas satisfiedi(1, 65) = .29,p = 0.59.
Adjusted mean scores for the treatment and control groups (T = 60.83, C = 51.93)

represergdan 8.90 difference.
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Table 17

Benchmark Trests of BetweeBubjects Effect&conomically Disadvantaged Students

Dependent Variable: Behmark Score

Type Il Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 2561.03 2 1280.51 3.80 .03
Intercept 353.31 1 353.31 1.05 31
TAKS 920.50 1 920.50 2.73 10
Instruction 1326.33 1 1326.33 3.94 .05
Instrudion*TAKS 341.77 1 341.77 .29 .59
Error 21891.03 65 336.79
Total 240622.00 68
Corrected Total 24452.06 67

a. R squared =.11 (Adjusteddguared = .08)

Benchmark 2 economicaly disadvantagedstudents. Table 18 illustrates
ANCOVA results for economically disadvantaged studefitse independent variable
was the type of instruction received by each student group; the dependent variable was
the resulting scores dhe benchmark assessmemAKS scores from 2011 were used as
a covaiant to adjust for prexisting differences in academic achievemertie main
effect of instruction was not significai(1, 65) = 2.17p = 0.15; therefore, the null
hypothesis guld not be rejectedL e v e n ef@ Bombgeneity of regressionsas
saisfied, F(1, 65)= .42,p = 0.52. Using a ondailed or directional test, a positive

correlation existed between thandy variables, evidenced by= .24, indicating a weak
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linear relationship between the type of instruction received and standandizelumark
assessment scores. Six percent of the variability in benchmark assessments scores is
explained by the type of instruction receiveti< .06). Adjusted mean scores for the
treatment and control groups (T = 61.80, C = 68.82) represant.02 dference with

increased results for the control group.
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Table 18

Benchmark 2 Tests of Betwesubjects Effect&conomically Disadvantaged Students

Dependent Variable: Benchmark Score

Type Il Sum

Source of Squares Df Mean Square F Sig.
Corret¢ed Model 1565.07 2 782.54 2.05 14
Intercept 1118.45 1 1118.45 2.94 .09
TAKS 547.88 1 547.88 1.44 24
Instruction 825.82 1 825.82 2.17 15
Instruction*TAKS 161.31 1 161.31 A2 52
Error 24773.44 65 381.13
Total 316375.00 68
Corrected Total 26338.52 67

a. R squared = .06 (Adjusteddguared = .03)

Null Hypothesis Four and Research Questions

Research Question What is theeffect on studentgrformance in the middle
schoolmathematics classroom, asasared by benchmark assesstag¢argeting the
TEKS, when differentiated instruction is implemented for all student populations?

Research Questidh What is the difference between student performance of
those who have received differentiated instructiomathematiceompared to student
performance of those who have not received differentiated instructioathematicas

measured by benchmaaksessments utilizing the TEKS?
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Hos: Implementing differentiated instructiorsttategiediasno significant effet
on the performance &nglish language learners (ELah standardized mathematics
assessment as measuredbgchmarkexaminationgitilizing the TEKS.

Benchmark 1English language earners. ANCOVA resultsfor English
language learners are representedable 19 The independent variable was the type of
instruction received by each student group; the dependent variable was the resulting
scores orthe benchmark assessmemAKS scores from 2011 were used as a covariant
to adjust for preexisting diffeences in academic achievemeResults indicat¢éhat the
main effect of instruction was not significaR{1, 65) = 1.21p = 0.28, beyond the .05
level for English language learngtkerefore, theull hypothesis cannot be rejected.
Using a ondailedor directional test, a positive correlation egdbetween the andy
variables, evidenced by= .18 indicating a weak linear relationship between the type of
instruction received and standardized benchmark assessment scores. Three percent of the
variability in benchmark assessments scores is explained by the type of instruction
received *=.03). L e v e n efdr bombgeneity of regressionss satisfiedF(1, 65)

=.1.2,p=0.28. Adjusted mean scores for the treatment and control groups (173, &1.

53.62) represeatdan 8.11 difference.
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Table 19

Benchmark 1 Tests of Betwe®ubjects Effectnglish Language Learners

Dependent Variable: Benchmark Score

Type Il Sum

Source of Squares df Mean Square F Sig.
Corrected Model 645.10 2 322.55 1.13 .33
Intercept 1118.56 1 1118.56 3.91 .05
TAKS 396.57 1 396.57 1.38 24
Instruction 346.64 1 346.64 1.21 .28
Instruction*TAKS 341.77 1 341.77 1.2 .28
Error 18618.14 65 286.43
Total 253852.00 68
Corrected Total 19263.24 67

a. R squared = .03 (Adjusteddguared = .0Q)

Benchmark 2 English language ¢arners Table 20 presents ANCOVA results
for English | anguage | ear mMeerndependertvacabld benc
was the type aihstruction received by each student group; the dependent variable was
the resulting scores dhe benchmark assessmemAKS scores from 2011 were used as
a covariant to adjust for pexisting differences in academic achievemd®esults
indicate thathemain effect of instruction was significam(1, 65) = 7.42p = 0.01,
beyond the .05 levelThe null hypothesiwasrejected disputing previougairedt-test
results.L e v e n ef@ Bomogereity of regressionsas satisfiedi-(1, 65)= 1.74,p =

0.19. Using a ondailed or directional test, a positive correlation esddietween the
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andy variables, evidenced byy= .34, indicating a moderately weak relationship between
the type of instruction received and standardized benchmark assessment Secelve
percent of the variability in benchmark assessments scores is explained by the type of
instruction receivedrf = .12). Adjusted mean scores for the treatment and control
groups (T =59.02, C = 72.16) represzd 13.14 difference with incased scores for

the control group.
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Table 20

Benchmark 2 Tests of Betwesunbjects Effectinglish Language Learners

Dependent Variable: Benchmark Score

Type Il Sum

Source of Squares df Mean Square F Sig.
Corrected Model 2 1625.49 4.20 .02
Intercept 1 1033.22 2.67 A1
TAKS 1 754.74 1.95 A7
Instruction 1 2869.58 7.42 .01
Instruction*TAKS 1 665.65 1.74 19
Error 25137.50 65 386.73
Total 320912.00 68
Correctel Total 28388.47 67

a. R squared =.12 (Adjusteddguared = .09)

Null Hypothesis Five and Research Questions

Research Question What is theeffect on studentgrformance in the middle

schoolmathematics classroom, as measured by benchmark assessirgeting the

TEKS, when differentiated instruction is implemented for all student populations?

Research Question @/hat is the difference between student performance of

those who have received differentiated instructiomathematiceompared to sident

performance of those who have not received differentiated instructioathematicas

measured by benchmaaksessments utilizing the TEKS?
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Hos: Implementing differentiated instructiorsttategiehiasno significant effect
on the performance aft-risk studenton standardized mathematics assessaent
measured bpenchmarkexaminationgitilizing the TEKS.

Benchmark lat-risk students. Table 21 illustrates thigrst set ofANCOVA
resultsfor atrisk students.The independent variable was the tgbénstruction received
by each student group; the dependent variable was the resulting scttredenchmark
assessmenftTAKS scores from 2011 were used as a covariant to adjust fexpstng
differences in academic achievemeResults indicatéhat the main effect of instruction
was not significant-(1, 65) = 1.21p = 0.28, at the .05 level; therefore, the null
hypothesicould notberejected.L e v e n ef@ Bomobgeneity of regressionsas
satisfied,F(1, 65)=.09,p = 0.77. Using a ondailed or directional test, a positive
correlation existd between thex andy variables, evidenced by= .18 indicating a weak
linear relationship between the type of instruction received and standardized benchmark
assessment scores. Twelve percenth@fvariability in benchmark assessments scores is
explained by the type of instruction receiveti< .12). Adjusted mean scores for the

treatment and control groups (T = 61.02, C = 56.45) repressant.57 difference.

122



Table 21

Benchmark 1 Tests BetweerSubjects Effectat-Risk Students

Dependent Variable: Benchmark Score

Type Il Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 2895.46 2 1447.73 4.61 .01
Intercept 4.00 1 4.00 .01 91
TAKS 2076.40 1 2076.40 6.61 .01
Instruction 1107.28 1 1107.28 3.52 .07
Instruction*TAKS 28.02 1 28.02 .09 g7
Error 20431.43 65 314.33
Total 249534.00 68
Corrected Total 23326.88 67

a. R squared =.12 (Adjusted R Squared =..10)

Benchmark 2at-risk students. Table 22 illustratethe ANCOVA results for
second benchmark fat-risk students.The independent variable was the type of
instruction received by each student group; the dependent variable was the resulting
scores orthe benchmark assement. TAKS scores from 2011 were used as a covariant
to adjust for preexisting differences in academic achieveméliie main effect of
instruction was not significanE(1, 65) = 3.01p = 0.09, beyond the .05 level. As a
result, the null hypothesould notberejected.L e v e n efdr kombgenreity of
regressionsvas satisfiedi-(1, 65)=.39,p = 0.53 indicating a moderate linear

relationship between the type of instruction received and standardized benchmark

123



assessment scores. Five percetthefvariability in benchmark assessments scores is
explained by the type of instruction receivetiH .05). Using a onetailed or directional
test, a positive correlation ex@stbetween thex andy variables, evidenced by= .22.
Adjusted mean scordsr the treatment and control groups (T = 59.58, C = 69.01)

represergda 9.43 difference with increased scores for the control group.
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Table 22

Benchmark 2 Tests of Betwesubjects Effectat-Risk Students

Dependent Variable: Benchmark Score

Type 1l Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 1651.33 2 825.67 1.66 .20
Intercept 1317.09 1 1317.09 2.65 A1
TAKS 274.33 1 274.33 17.22 .00
Instruction 1493.89 1 1493.89 6.68 .01
Instruction*TAKS 194.%4 1 194.54 .39 .53
Error 32276.79 65 496.57
Total 315022.00 68
Corrected Total 33928.12 67

a. R squared = .05 (Adjusteddquared = .02)

Null Hypothesis Six and Research Questions

Research Question What is theeffect on studerperformance in the middle
schoolmathematics classroom, as measured by benchmark asstsstrgating the
TEKS, when differentiated instruction is implemented for all student populations?

Research Question @/hat is the difference between student penfnce of
those who have received differentiated instructiomathematiceompared to student
performance of those who have not received differentiated instructioathematicas

measured by benchmaaksessments utilizing the TEKS?
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Hos: Implementingdifferentiated instructionatrategiehiasno significant effect
on the performance of students identified as gifted on standardized mathematics
assessment as measuredbgchmarkexaminationgitilizing the TEKS.

Benchmark 1gifted students. ANCOVA resuts reflected n Table 23 illustrate
gifted student differences for the first benchmarke independent variable was the type
of instruction received by each student group; the dependent variable was the resulting
scores orthe benchmark assessmemAK S scores from 2011 were used as a covariant
to adjust for preexisting differences in academic achieveméliie main effect of
instruction was not significanf(1, 13) = 1.59p = 0.23, beyond the .05 level,
consequently, the null hypothesiasnot rejeted. L e v e n efdr Bomogereity of
regressionsvas satisfiedi=(1, 13) = .02p = 0.89 Using a ondailed or directional test,

a negative correlation exestbetween the andy variables, evidenced by= -.34,
indicating a moderately weak negatlirear relationship between the type of instruction
received and standardized benchmark assessment scores. Eleven percent of the
variability in benchmark assessments scores is explained by the type of instruction
received (? = .11). Adjusted mean scaosdor the treatment and control groups (T =

82.59, C = 75.66) represewqta 6.93 difference in scores.
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Table 23

Benchmark 1 Tests of Betwesunbjects EffectSifted Students

Dependent Variable: Benchmark Score

Type 1l Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 164.26 2 82.10 .84 46
Intercept 1195.38 1 1195.38 .00 48
TAKS 7.95 1 7.95 .08 .78
Instruction 155.86 1 155.86 1.59 .23
Instruction*TAKS 2.33 1 2.33 .02 .89
Error 1275.55 13 98.12
Total 10612.00 16
Corrected Total 1439.75 15

a. Rsquared = .11 (Adjusted R SquaredG2).

Benchmark 2 gifted dudents. ANCOVA resultsfor the second benchmark
assessment of gifted studeats presenteith Table 24 The independent vable was
the type of instruction received by each student group; the dependent variable was the
resulting scores othe benchmark assessmeMAKS scores from 2011 were used as a
covariant to adjust for prexisting differences in academic achievemdesults
illustrate that the main effect of instruction was not significa(t, 13) = 1.72p =0.12,
at the .05 level; therefore, the null hypothesiald notbe rejectedL e ve neférs t est
homogeneity of regressiomsas satisfiedF(1, 13)= 1.17,p = 0.30. Using a ondailed

or directional test, a negative correlation exddietween the& andy variables, evidenced
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by r =-.28 indicating a moderately weak negative linear relationship between the type of
instruction received and standardized bermtknassessment scores. Thirteen percent of
the variability in benchmark assessments scores is explained by the type of instruction
received * = .13). Adjusted mean scores for the treatment and control groups

(T =56.88, C = 67.65) represedia 10.77 dference, exhibiting greater scores for the

control group.
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Table 24

Benchmark 2 Tests of Betwesunbjects EffectSifted Students

Dependent Variable: Benchmark Score

Type 1l Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 100848 2 2947.16 13.92 .00
Intercept 2376.47 1 95.14 45 51
TAKS 546.23 1 3646.06 17.22 .00
Instruction 871.19 1 1414.97 6.68 .01
Instruction*TAKS 588.00 1 588.00 1.17 .30
Error 6597.52 13 211.79
Total 72122.00 16
Corrected Total 7606.00 15

a. R squared = .13 (Adjusteddguared =.001).

Summary

Two independent research trials were conducted to determine if benchmark
assessment scores, utilizing the Texas Essential Knowledge and Skills (TEKS), differed
significantly for students who received differentiated instruction conddarthose who
did not. All students received a differexted benchmark score and a rbfferentiated
benchmark score. A pairédest was performed for each student populatiatetermine
if significant differences were presergtweercontrol and treatment scores. Each result

was rot significant. An ANCOVA was used tetermingf initial academic differences

affected the statistical r e dds b covariant¥ot ude n't
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adjust for group differences. ANCOVA results established that a significant effect was
not present between student results and the type of instruction received with two
exceptions. The groupcorporating all student populatiofe the first benchmark and

the ELL population for the second benchmagpresentedignificant results for student
scores and instruction receivetisputingoriginal paired samplestest results.Chapters

provides detailed discussion and further insighiiol future implications of the research.
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CHAPTER 5: SIGNIFICANCE OF THE STUDY AND CONCLUSIONS
This concluding chapter of the dissertation reiterates the research problem,
reviews the methodology of the study, and summarizes the resesulth peesented in
the previous chapter. Significance of the results provides insight into the key findings of
the study.Also, anexamination of the current study in reference to prior research is
reviewed to validate the importance of the study. Kinahplications forpractice,
limitations of the study, and suggestions for future research are evaluated.
Restatement of the Problem
The problem is 2% of seventh gradgudents and 24% of eighth grade students

in the district of study failed to et the minimum standard on the 2011 state
mathematics assessment (TEA, 281Which wadargely attributed to a lack of
differentiation in the middle school mathematics classrobtany teachers are failing to
meet the diverse needs of students and @renoviding a differentiated environment for
learners (Tomlinson, 20@02000b,2005). Current data from the TAKS statewide
assessment system represents a substantial difference in student performance in
elementary grades compared to middle school gr@des, 2008a, 2009a, 2010a,
2011a) Special population results, with the exception of gifted learners, indicate a
decline or lack of substantial improvement from grades five through eight @UB8a,
20094, 2010a, 2011lapt the time of the studyeverth grade studentgepresented a
68% passing standard as sixth grade students compared to an 84% passing rate as fifth

grade students.
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Study Summary

The purpose of this study was to determine if incorporating differentiated
instructional practicem the middle school classroomould havean effect on student
performance on standardized assessmdirtis.research focused on the following
guestions:

Research Question What is theeffect on studentgrformance in the middle
schoolmathematics classom, as measured by benchmark assedsnemgeting the
Texas Essential Knowledge and Skills (TEKS), when differentiated instruction is
implemented for all student populations?

Research Question What is the difference between student performance of
those who have received differentiated instructromathematiceompared to student
performance of those who have not received differentiated instrustroathematiceis
measured by benchmaaksessments utilizing the TEKS?

A posttestonly controlgroupdesign (Creswell, 2009) was used to determine the
causeandeffect relationship between differentiated instruction in the mathematics
classroom and standardized assessment, measured by benchmark assessments. The
independent variable was the type of instian received by each student group; the
dependent variable was the resulting score on the standardized assessment. Student state
assessment scores from 2011 were used as a covariant to adjust for individual academic
differences. A repeatedeasures dem, using two independent research trials, was used
for this study. Subjects were exposed to each level of the independent variable (Howell,

2008).
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District wide, all seventh grade students and nine seventh grade teachers from the
three middle schools the district of study participated. Nine outldfteachers agreed
to participateand data was collected from 891 students. Schools were divided into a
control and treatment group, based on similar demograp8icatifiedrandomsampling
was usedd create comparable control and treatment groups. The control group received
no differentiated instructigrand the treatment group received instruction that was
modified by content, delivery, or product (Tomlinson, 2&02000b 2005)for the first
five-week period of the researcho eliminate confounding and obtain more reliable
results, a second research trial was conducted, exposing the control group to the treatment
variable. The control group for the initial research period was assigned tcettinecine
group for the second trisgdnd the treatment group from the first research period was
assigned to the control group for the second researchMa@eover, epeating the
experiment assisted in eliminating internal validity issues such as théétaateffect or
compensatory rivalry (Ary et al., 2006). Manipulation of the independent variable in two
distinct research trials minimized extraneous variables, ensuring greater accuracy of
statistical resultsTeachers were provided with lesson plamensure integrity of content
delivery and tanake certairthe treatment group was using strategies that met the criteria
for differentiated instruction. Benchmark examinations were used to assess both student
groups at the conclusion of each researcltoger

Prior to beginning the study, teachers-ssialuated their teaching style using the
TSI (Silver et. al, 1980). The anonymous surpeyviding quantitative data of the
predominant instructional modes in the mathematics classn@mmeturned in aef-

addressed stamped envelope. Instruments were scored based on individual responses to
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provide insight into variations in teaching styles. In addition to determining instructional
styles, ensuring effective delivery of prescribed lessons was esseitialresearch

process. Therefore, classroom observations were conducted to make sure teachers were
effectively implementing lesson plans. Two scheduled and two unscheduled
observations were conducted durthg research period.performed all obseations

with assistance from the Secondary English as Second Language (ESL) Coordinator and
the Elementary Mathematics and Science Coordinator. Quantitative data was collected
using the COSR (VanTasseBaska et al., 2003), documenting the types of diffeagd
instruction being implemented in the mathematics classrd@oonsensus score was
determined for each observati@md mean scores were calculated for each.

Benchmark assessments were provided for each participant at the conclusion of
each resarch period. Examinations and answer keys were created using the current
software program in the participating district for each testing period. Each question was
linked to the targeted TEKS for a detailed analysis of student results. Copies of the
assaesment instruments were hadelivered to each campus and answer keys were
scored by theestingcoordinator using a higepeed scanner. Detailed student reports
and performance data were provided immediately. Data was viewed using student
identificationnumbers only to protect the identity of participants. The researcher had
exclusive access to reports, using a pass\warstected login.

Individual differences were evident for the treatment and control groups;
therefore, an analysis of covariance (ADZA) was used to analyze the results to
determine if significant differences were present. Student Texas Assessment of

Knowledge and Skills (TAKS) scores from 2011 were used as a covariant to adjust for
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initial differences.A request for records was sultted to theDistrict Director of

Research and Evaluation. Individual student 2011 Texas Assessment of Knowledge and
Skills (TAKS) scores, listed only by a numerical identifier, were provided for each
seventh grade student enrolled in the district. $beoipulation coding was included in

the databaseThe sample populan wasselected using stratified random sampling.
Paticipantswere randomly selected ftire following subgroups: (a) all studen(ts)

special educatigr{c) economically disadvantad (d) English language learne(ge) at

risk, and (f) gifted and talented. Students who did not have a score from Benchmark 1,
Benchmark 2, and TAKS were not included in the sample population. An ANCOVA was
conducted for each benchmark, based on gpgmpulations using SPSS.

Summary of Findings

The results of the present study, conducted during two independent research trials,
provide insight into the effects of differentiating instruction at the middle school level.
Primary focus of the researefas to determine if standardized assessment scores differed
significantly for students instructed using differentiated strategies compared to students
not exposed to differentiated instruction. Research was conducted at the middle school
level because alecreasing standardized assessment scores as students progressed from
the elementary level to middle school grades. The literature validates the value of
differentiated instruction in the classroom from a qualitatiegvpoint However,
limited studieshave been conducted validating the effect of differentiated instruction on
standardized assessmefidee 2011;Ernestet al.,2011 McTigue & Brown, 2005;

NCAC, 2002) This study emphasizes the importance of continued research to fuse

standarddasedcuri cul um to quality instructional
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standardized testing and accountability associated with NCLB (2001). Although each
research trial provided inconsistent results, observations provided insight into
instructional practices thatg@ve beneficial to student learning.

This study tested six null hypothedestwo independent research trigds
determine the effects of differentiated instruction on (a) overall student perforr{iance
achievement levels of students codedecial edcation (c) economically
disadvantaged studen{d) English language learne(g) individuals identified as atsk
of dropping out of schopénd (f) gifted and talented learnes.pariedt-testwas applied
to the first and second benchmark assestard determined that no significant
differences were present for any of the subgraugosg an alpha level of .05. Howeyer
pre-existing differences were present for the control and treatment groups, requiring
additional statistical analysis. An ANCOMRas used to steach null hypothesis using
a pvalue with an alpha level of .05.

The research questions addressed the effect of differentiated instruction on
standardized assessment scores for students. Each null hypothesis was correlated to the
reseach questions for each subpopulation. The first null hypothesis that implementing
differentiated instructiohas nasignificant effecion the performance of students on
standardized mathematics assessment as measubeddbhymark examinations utilizing
the Texas Essential Knowledge and Skiiss rejected for the first benchmark
assessmenbutit was not rejected for the second benchmark assessment.

The second null hypothesis thatplementing differentiated instructional

strategiedas nacsignificant dfect on the performance of special education students on
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standardized mathenies assessment as measured drychmarkexaminationsitilizing
the TEKS was not rejected for the first benchmark nor the second benchmark.

The third null hypothesis thahplementing differentiated instructionsirategies
hasno significant effect on the performancesgbnomically disadvantagstudents on
standardized mathematics assessment as measuseddiynarkexaminationsitilizing
the TEKS was not rejected for eitheenchmark assessment.

The fourth null hypothesis thanplementing differentiated instructional
strategiesiasno significant effect on the performancekofglish language learners
(ELL) on standardized mathematics assessment as measureachynarkexaminations
utilizing the TEKSwas not rejected for the first benchmablatit was rejected for the
second benchmark

The fifth null hypothesis thamplementing differentiated instructiorsttategies
hasno significant effect on the performanceadfisk students as measured by
benchmarlkexaminationautilizing the TEKSwas not rejected for either benchmark
assessment

Thesixth null hypothesis thamplementing differentiated instructiorsttategies
hasno significant effect on the performance of studedéntified as gifted on
standardized mathematics assessment as measuseddbhymarkexaminationsitilizing
the TEKSwas not rejected for either benchmark assessment

A significant difference was not established for all student populations in each
reseach trial of this study. Although the null hypotheses were rejected for the overall
student population for the first benchmark assessment and ELL sttatahie second

benchmark assessmetiteresults are inconsistent. Irregularly in results and small
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populations of special education students and gifted learners create reservations about
precision of the studyOne must onsider the factors that may have affected the outcome
of the studyto understangossible barriers of reliable results. Additiogaplacing an
emphasis on controlling these obstacles may provide future researchers with a more
systematic approach for enhanced data collection methodology.

Discussion ofResults

Determining the effect of differentiated instruction on level of student
achievement on standardized assessment cannot be determined by this study alone
because of inconsistency in student data. However, several fundamental principles of
classroom instruction can be gleaned from the research. Teaching styles areatiderse
the methods for integrating differentiated strategies were varied based on teacher
perception, evidenced through classroom visits. Lesson plans were provided for all
teachers participating in the study with explicit instructions to ensure optimum
instructonal delivery. Vocabulary, objectives, guiding questions, group activities,
games, and group strategies were furnished with precise guidelines. However, the
influence of each participantdés teaching s

Each teacimg style has specific characteristics including instructional strategies
and preferred student activities (Silver et al., 1980). Four teacheeyvakifited as
mastery teachersharacterized as instructional managers who emphasize organization,
memoriang, and providing information to students. Primary student activities for this
teaching style include workbooks, demonstrations, and drill. Two educators identified
themselves agossessingn understanding teaching style, focusing on theoretical inquir

and challenging student intellect. This style emphasizes critical thinking and concept
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developnentthrough discoverandindependent learningOne teacher was considered
self-expressive, concentrating on serving as a facilitator througheed andreative
activities. The interpersonal teaching style wesonstrateddy two participants.
Nurturing and supporting students through games, sharing of personal experiences, and
group projects are characteristic of this teaching style. Differentiatioontent may
have proven more difficult for participants who prefer a mastery teaching style when
compared to other favored modes. In contrast, some teachers provided additional
differentiation when assigned to the control group because of their pecigogi
principles. Each situation may have occurred, leading to skewed performance results.
Classroom observations reveabstherence to andeviations from the prescribed
units of study. Integration of specific differentiated activities wadesced throughout

the observations as follows:

The use of handsn activities was evident for all teachers, in each of the
research periods.
¢ Video clips and music were incorporated into lessons for student engagement
as prescribed in classroom lessons.
o Worksheets that incorporated scaffolded instruction were used in every
classroom
e Foldable activities to present students with hamagraphic organizers and
vocabulary instruction were used in each treatment group.
Prominent areas of concerns were as Vaslo

e Group activities were used for individual instruction.
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¢ Areview lesson of content from the filsstweek instructional period was
implemented by one teacher in the control group.

e Only one teacher completed the prescribed outdoor hamdstivity in the
treatment group.

e Realworld scenariosvere read to students without allowing them to reflect
on the situation presented. The critical thinking and brainstorming
components of the lesson were omitted.

¢ Classroom games, intended for assessment review onwetted.

e Flipcharts created for the Interactive White Board (IWB) were omitted or
were not used as a student tool for learning.

¢ Class discussion and partner activities were lacking in the majority of
classrooms.

Classroom observations revealed that thatment group for the first research
period used the IWB flipcharts provided by the researcher to provide visual mathematical
representations. Howevéhere washo evidence that the treatment group for the second
research period incorporated any IWBidties or flipcharts. Evidencef differentiated
activities was scarce for the treatment gramupich may account for the variations in
assessmemesults. The second independent research trial revealed that teachers in the
control group had higher stedt scores than teachers in the treatment control, indicating
theresults from the initial research trial were more valitlich demonstrateanproved
performance of students exposed to differentiated instruction.

Reflection of the study reveals sevaaapects that could be improved for future

research First, 16 differentiated strategies were included in each research period, which
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may have proven overwhelming for the participamepetition otthis study, focusig

on fewer differentiated strategjesay provideenhanced reliability aftudent

performanceesults Second, more time was needed to communefétetivelyand

model stegby-step instructions for each activity. Finally, more time needs to be

dedicated to classroom observations. Timestramts limited the observation teams to a
maximum of four classroom visjtbut increased observations would provide greater

i nsight into participantsd adherence to ma

Relationship of the current study to prior research Each of tle previously
mentionednconsisteniesreinforced the support structures necessary for effective
curriculum delivery, supported throughout the literatWanSciver (2005) statke
ADi fferenti at e-consuming,tresaureetensive, and sonpeixne (p. 3 9)
Therefore, implementation requires dedication, commitment, and a desire for change in
the classroom from educators (Beeckesweeney 2008; Douglas et al., 2008; Rock et
al., 2008). For the current studyhis researcheacknowledgedhatwithout instructional
support, collaboration, and ongoing professional development, differentiated instruction
will not be successful.

The literature emphasizes specific areas of deficiency associated with
standardized assessments and special popdaifatudents. Data analysis determined
the performance of various student groups on standardized assessments, following the
implementation of differentiated instruction. Results from the second benchmark
assessment were comparable for all categoriegever, the first benchmark revealed
that economically disadvantaged students, English language learnersriahdtidents

received adjusted mean scores that were approximately 10 points lower than the overall
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student population, typical of current tdsn A7-year study by McNeil, Coppola,
Radi gan, and Helig (2008) determined the f
standardized, higbktakes tesbased accountability system became the mod&uor
nationdés most compr e hay,mere than 135,600 goutladre lostd u c a t
from the statebs high schools every yearo
system of inequity for those students struggling with academic barriers and does not
accurately measure student learning (Duran82@ambo, 2010; Lavadenz & Armas
2008 Nichols, 2007; Solorzano, 2008; Tan, 2011).

Gifted learners attained adjusted mean scores that were approxitipeiynts
higher than other categories for the first benchmark assessment but were the lowest
perfaming category for the second assessment, substantiating the need for enrichment
and challenge for this group of studenfdl students are required to be proficient in
mat hematics by 2014 (NCLB, 2001); however,
to meet the needs of those students perfor
(McAllister & Plourde, 2008, p. 41). Enrichment activities were provided for this group
of studentsbut one cannot ensure the materials were implemented. Modifying
instructional practices to meet the needs of all students requires time and preparation. If
teachers do not find value in enrichment, gifted learners will not reach their full academic
potential (French et al., 2011; Manning et al., 2010; Matthews & Far®@3, 2
McAllister & Plourde, 2008; Powers, 2008; Scot et al., 2009; Wormeli, 2011).

Treatment and control results did not differ significantly for special education
students; however, data revealed that the treatment groups had higher adjusted mean

scaes for both benchmark assessments. The majority of special education participants
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were enrolled in a resource mathematics class, with approximately six students per class.
Classroom observations indicated consistent use of the IWB, manipulativeddschffo
instruction, vocabulary strategies, instructional foldables, group activities, anddrands
instruction. Each activity was reseaitc@ised, supporting increased performance for

special education students (&g et al., 2005; Broderick et al., 2005; @by, 2@9;

McDuffie, Mastropieri, & Scrugg=2009; Tieso, 2003).

Analysis of the data provided inconclusive results; however, one specific
researckbased activity was prevalent in classes where students exhibited higher
performance, which may be ditéy correlated to current research studies. Through
classroom observation evidence, two regular education teachers repeatedly engaged
students through the use of the Interactive White Board (IWB). Adjusted student mean
scores were considerably higher tbose teachers in both the treatment and control
groups. Increased scores may be positively correlated with use of this type of technology
to engage students, provide visual representations, and enhance the learning of complex
mathematics (Hofer & Swa2008; Manylkan et al., 2011; Moore, 2008; Oleksiw, 2007;
Stakman, 2006; Swan 2007).

Increased demandsmd accountability have become overwhelming for many
professionals as described in the followqupte A A ri gorous schedul e
coplanning ime, while paperwork consumes what little planning time is available.

Limited support, scant resources, and inadequate professional development further hinder
efforts to serve t btal, 2008 e.d%). Overconsingthese nt so ( R

challengess no easy task but success is possible with the right attitude and trhining.
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summary, NCLB (2001) requires that high expectations become the norm for all students
and educators must ensure that all students are successful.

Implications for practice. The intent of this study was to determine the effects
of differentiated instruction on standardized assessment performance. Assessment results
were ambiguouysand a valid conclusion could not be established from the data.

However, three distinct impliti@ns for practice were derived from quantitative teacher
inventories and classroom observation results, supported throughout the literature. First,
differentiated instruction ia not only ateaching strategyut anattitude toward helping

all studentsachieve success. Second, ongoing professional development is a critical
component of implementing differentiated instruction. Third, without collaboration and
support, teachers witlecomeoverwhelmed and become discouraged when trying to

meet the variedeeds of a diverse population.

Teaching styles and attitudes vary among teachers; therefore, without recognizing
the value of modifying curriculum by content, process, and product, transformation will
not happen (Douglas et al., 2008). Change cantoead by creating a positive campus
climate focused on individual student achievement. Educators must evaluate their current
instructional practices, critically analyzing the students benefitting from current
strategies, and determine how instruction lsamodified to meet specific needs
(Broderick et al., 2005). Differentiation is a pedagogical approach to teaching and often
requires veteran and novice teachers to change their mindset toward structured learning
(Hofer & Swan, 2008). Each of the abarenges can take place but require support
from administrators and district personnel (Asaf, 2008; Lawr&roa/n, 2004; Manning

et al., 2010).
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Continuing staff development is needed for effective implementation of
differentiated instruction (Beecher &&eney, 2008; Logan, 2011; Moss et al., 2011).
Teachers are encouraged to challenge students to think critically, eiytassess
learning, and collaborate with parents and colleagues for sudoggementing varied
instructional practices requiresgpluctive, ongoing staff developmenitomlinson
(2005) stressein St af f devel opment is reflective, i
applicationoriented, problerfocused, qualityconcerned, collaborative, supportive,
sustained, a n d ).dProfegsienaléraining ia éssewutial to erppowerl 1
teachers and provide a pathway for successful implementation.

Collaboration is a critical component of creating a quality differentiated
curriculum (Lewis & Batts, 2005; Rock et al., 2008; Sherman, 200anS2007).

Teachers are often overwhelmed by lesson planning and finding resources to meet the
needs of all learners. Established support systems assist teachers in becoming productive,
valued members of the educational setting. Teadwnsvhelmed wi the concept of
differentiatinginstruction would benefit from the following:

e Assign teachers experienced in differentiated instruction to mentor a teacher

who is a novice in reference to differentiation. Collaboratibsgovations,
lesson planning, arah opportunity for personal reflection provide a strong
support system.

¢ Allow teaches an opportunity tambserveeffectivedifferentiated lessons in

person via technologyor through recorded lessons.
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Many schools already have peer mentors in placedistanew teachergrevising
existing programs would provide educators with the support needed to create a more
productive learning environment (Carolan & Guinn, 2004tz et al., 200Q

Teachers who have never differentiated instruction must undetst@ncteating
a modified classroom cantbe perfected immediately; change requires time, patience,
and practice.One is not expected to apply numerous strategies overamgtiteachers
must take small steps towardplementation.Most teachers are aldy using strategies
in their classroom that can be tailored to maximize student learfigghnology, visual
aids such as diagrams or concept maps, and fangeojects should already be
components of the curriculuniach of hese tools can be modifiea allow for
differentiation in the classroonf¥lexible, motivated, and enthusiasteacherswill
transfer this impetus to students.

Limitations of the Study

Several limitations were encountered throughout this study, threatening validity of
the findings. Researclwasconductedn two independent trial® minimize extraneous
variables; howeveresultswere inconclusive The lackof continuity is largely attributed
to human behaviorAll lesson plans were created for participahtsvever the
reseacher had no control over lesson plan implementation. Although each classroom
observation revealed information about events taking place in the classroom,
documenting specific details of the research period was not posdibime
constraints If oneresearch trighad been conducteresults would be misrepresented,
evidenced from the variability in the treatment and control groups. A difference in each

of the research trials coulthve beemttributed to many factors.
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Primary limitatiors of the researchwerevariatiorsi n par ti ci pant so
and attitudes concerning differentiated instructibrcorporation of differentiated
instructional strategies may have proven more difficult for participants who favored
lecturebasedeaching methagl Additionally, participants who consistently use
differentiated strategies may have had difficulty using a more d&ach approach when
assigned to the control group. Effective implementation of differentiakomires a
positive attituderomteachers Teachers who believe in the concept of providing
multiple modes of learning for students will become an impetus for change; otherwise,
the practice will be unsuccessfiBome activities were not used by participants
indicatingthey did not see thvalue of thenstructional methosl For example, only one
teacher out of four used prescribed outside activities because of a lack of kieme.
naturalist approach to learnimgas not considered a vital instructional component,
supporing the principlethata differentiate¢gpedagogical beligt critical for effective
classroom implementation.

An additionallimitation of this study was a small sample population. Nine out of
10teachers volunteered to participate. Some haasebeen enticed by reséng ready
made lesson plans, classroom supplies, or the idea of having someone else complete all
classroom preparation materials. Random student data was selected for analysis using
stratified random sampling. However, student diversity was varidgtipdrticipating
schools, which may have affected the sample datdential confounding variables such
as differences in classroom and school environments,-eooi@omic status, parental

support, and administration expectations presented further lonisat The impact of
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other stakeholders outside of the classroom environment was beyond the scope of this
study.

A final limitation of this study was the amount of time available to train teachers
on effective lesson plan implementation. Although eacthtan the study previously
received training on differentiated instruction, allowing more time to model each lesson
would have been beneficial. The primary investigator met with all teachers prior to each
research period to examine lesson plans, res@wnegotiable strategies, and answer
guestions pertaining to the curriculum documents. Although the sessions were deemed
successful at the time, hindsight revealed that each lesson should have been modeled to
ensure research expectations were rieichof the aforementioned limitations may have
affected results of the study and may account forctrerol group scoring higher than
the treatment group on the second benchmark examinations.

Suggestions for Future Research

Additional research into the effecof differentiated instruction on standardize
assessments is needed for empindidaion, based on the inconsistency of results in
this study. Althoughignificant differences were only noted fiovo subpopulations of
students, e difference in gdsted mean scores cannot be ignor&djustedtreatment
mean scores for ther$it benchmark assessment are considefagher than the students
exposed to nodifferentiated instruction. In contrastjth the exception of special
education students,selts from the second benchmark exhibit thatadjusted mean
scores for all other populations were higher for the control group than the treatment
group. Future studies would benefit from having a larger participant pool and increased

data samplesResarchthat incorporatea trainng period for participants may
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considerably alter the outcome of resuse pl i cati on of this study
incorporating additional classroom observations and training, would potentially provide
empirical evidenceancerning the effects of differentiated instruction on student

performance on standardized mathematics assessments.

Conclusion

Teachers face immense accountability pressure because of standardized testing.
Recognizing that differentiated instructiooes not impede student progress on
standardized assessment may challenge some of the current perceptions of classroom
instruction. Creating a environmenin whichall students can achieve success must
become the focus @fucationainitiatives. Teaches who implement differentiated
instruction can provide the tools needed to achieve this gaherous sources
document the need for modified instruction and implementation stratddosgever,
research is limitedalidaing or nullifying the impact of dferentiated instruction on
academic achievementhich demonstratehie need for additional inquiry and
exploration in this domain.

Successful implementation differentiated instructionequiresa positiveteacher
mindset, professional developmgahd mentoring for strategies to be successfully
integrated.Educators who differentiate learning are focused on varying activities,
allowing student choice, promoting personal connections to the learning, and challenging
all students t@chieve high exgctations.Psychological discoveries, an increased focus
on testing, and educational policy have transformed instructional principles and views of
curriculum develoment. High-stakes testing is a reality for educators in the Texas

education systemGuaianteeingyuality instruction while ensuring students are
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adequately prepared to successfully meet a minimum state staeataids a concern for
educators faced with increased accountabiMyalker (2002) assessdil he message
American society often unttingly sends to students is to aim for academic adequacy,
not academi c e Riffteeehtidtienfocusas ona learnér8and individual
capabilitiesrather thammid-level instruction. The No Qiild Left BehindAct (2001)

required equity for lastudent populations. Therefokme cannot justify allowing
individualscapable of academic or creative excellence to achieve mediocrity; all must be
challengedo achieve their maximum potentidh summary, ew obstaclesill present

themselves ireducatioron a continuing basisFinding effective ways of creatirj™

century learners, capable of excelling globally, nnest he mot i vating force

education system.
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APPENDIX A: SEVENTH GRADE MATHEMATICS EXAMPLE LESSON

Introduction to Ratios and Proportions

Targeted Texas Essential Knowledge and Skills (TEKS):

7.1B, 7.2A, 7.2D, 7.3A

Lesson Duration:

3Days

Content Objedive:

1.

Students will use experience and
reasoning skills to develop equivalent
ratios(Engage)

Language Objective:

1. Students will define equivalent ratios

in their foldable(Engage)

2. Students will explore ratio tables with| 2. Students will identify and explain
multiplicative reasoning to investigate equivalent ratios and defiqgoportions
equivalent ratios (Explore/Explain). to their groups (Explore/Explain).

3. Students will apply multiplication and| 3. Students will demonstrate their
division of fractions and decimals to understanding of ratios and proportiol
ratios in reaworld problem situations through verbal and written explanatio
(Elaborate/Evaluate). to the teacher (Elaborate/Evaluate).

Vocabulary Materials Advance Preparation
ratio ALL
1. Havecopiesavailable.
Copies: Ratio Table
proportion Samples, Applications for | 2. Have a foldable
Ratio Tables example for students to
follow
equivalent Differentiated Only

Copies: Party Favors,

Mystery RatiosPaper and
colored pencils for foldable)
centimeter cubes for hands
on activity

3. Make sure video clip
and song are loud
enough for all students
to hear and are working

properly.
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Instructional Whole Class Instruction Differentiated
Phase Procedures Components
Engage 1. Transparency or flipchart: 1. Show the video clip

Explore/Explain

Elaborate/Evaluate

Chocolate Chip Recipe. Work
through the Guided Questions.

2. Review meaning of vocabulary
ratio and proportion.

1. Use Ratio Table Samples to
review ratiosand proportions.
Model each example and have
students work along.

1. Students complete Applications
for Ratio Tables independently

Proportions and
Pandas

Make a vocabulary
foldable and use
throughout the lesson
asnew vocabulary is
introduced.

Representing
Equivalent Ratios:
Party Favors; Studentg
work in groups using
centimeter cubes.

IWB Flipchart for Ratio
and Proportion

Line Up Song

Mystery Ratiogor
assessment

Thinking Map Double
Bubble to represent
similarities and
differences in ratio and
proportion in student
notebooks.

Students complete
Applications for Ratio
Tables with partners of
in groups.
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APPENDIX B: DIFFERENTIATED INSTRUCTION RUBRIC

Components

Does Not Meet
Expectations

Meets Expectatiors

Exemplary

1) TEKS are not 1) TEKS are clearly 1) TEKS are clearly
identified. stated. stated with

2) TEKS are not 2) TEKS are aligned to explanation of any

Texas Essential aligned with district district scope and ambiguities.
. scope and sequence. 2) TEKS are
Knowledge and Skills )
sequence. appropriate for grade
(TEKS) |
evel and content.

3) TEKS are directly
correlated and
aligned to district
scope and sequence

1) Content objective is 1) Content objective is| 1) Content objective is
not stated in stated in detailed stated in detailed
detailed or terms quantifiable terms.
guantifiable terms. | 2) Content objective is | 2) Content objective is

2) Content objetive is aligned with TEKS. directly aligned with
somewhat aligned | 3) Content objective is TEKS.

Content Objective with TEKS. described in fanal 3) Content objective is

3) Content objective is language. described in formal
not described. 4) Content objective is language and

4) Content objective ig appropriate for time studentfriendly
inappropriate for constraints. tems.
time constraints. 4) Content objective is

appropriate for time
constraints.

1) Language objectivg 1) Language objective | 1) Language objective
is not stated in is stated in detailed is stated in detailed
detailed or terms. guantifiable terms.
guantifiable terms. | 2) Language objective | 2) Language objective

2) Language objective is aligned with is directly aligned
is somewhat TEKS. with TEKS.
aligned with TEKS.| 3) Language objective | 3) Language objective

3) Language objective is described in is described in

Language Objective is not described. formal language. formal language and

4) Language objectivg 4) Language objective studendfriendly
is not aligned to the is aligned to the terms.

English Language English Language | 4) Language objective

Proficiency
Standards (ELPS).

Proficiency
Standards (ELPS).

is directly aligned to
the English
Language
Proficiency
Standards (ELPS).
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Does Not Meet

Components Expectations Meets Expectatiors Exemplary

1) Key vocabularyis | 1) Key vocabulary is 1) Key vocabulary is
introduced prior to introduced prior to introduced prior to
the lesson. the lesson. the lesson.

2) Vocabulary is 2) Researctbased 2) Researctbased
recorded in student strategies are used t strategies are used {
notes or verbally build academic build acaderic

Vocabulary reviewed in the vocabulary in the vocabulary in the
content area. content area. content area.

3) Vocabulary is 3) Vocabulary is used
reviewed at the throughout the
conclusion of the lesson, reinforcing
lesson. the value of

terminology.

1) Materials needed | 1) Materials needed fon) 1) Materials needed for
for lesson are not lessonare listed in lesson are listed in
listed. their entirety. their entirety.

2) Resources and 2) Resources and 2) Resources and

Materials manipulatives manipulatives manipulatives
needed are not needed are clearly needed are clearly
identified. identified. identified with

specific numbers an
types of materials.

1) All steps are not 1) All steps are 1) All steps are
described. described. described in easto-

. 2) Materials are not | 2) Materials are follow instructions.
Advance Preparation . . .
organized. organized. 2) Materials are
organized in order of
presentation.

1) No engagment 1) Students connect 1) Students connect
activity is prior learning to prior learning to
incorporated or is content objective. content objective
unrelated to the 2) Students are focusel through higheiorder

Engage content objective. on the upcoming thinking.
lesson. 2) Engagement

stimulates student
interest in the lesson
objective.
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Does Not Meet

Components Expectations Meets Expectatiors Exemplary

1) Limited 1) Explanation of 1) Explanation of
explanation is procedures is procedures is
provided. detailed. detailed and allows

2) No variations of 2) Some presentation the lesson to be
student explanation modes of replicated with ease.
are incorporated. explanation are 2) Multiple

3) Learning activities incorporated. presentation modes
are not present or | 3) Learning activities for explanation are

Explore/Explain are not student are studententered incorp.orated.. N
centered 4) Checks for 3) Learning activities

4) No checks for understanding ar are studententerel.
understanding are included. 4) Continuous checks
incorporated. 5) Modifications for for understanding ar

5) No modifications special populations incorporated.
for special are presented. 5) Modifications for
populations are special populations
presented. are presented

throughout.

1) Provides minimal | 1) Provides examples | 1) Provides examples
opportunity for and activities for and activities for
students to apply students to apply students to apply
new content. current content. current content to

2) Vocabularyis notal 2) New vocabulary is new situations.
factor in applied to current 2) New vocabulary and

Elaborate elaboration. _ content. definitions are
3) Teacher provide 3) All students are applied to content
direct instruction. involved in the objective with
elaboration process. minimal teacher
support.
3) All students are

involved in the
elaboration process.
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Does Not Meet

Components Expectations Meets Expectatiors Exemplary

1) Evaluation is 1) Evaluation is aligned 1) Evaluation is aligned
somewhat aligned to content objective, to content objective,
to content TEKS, and Texas TEKS, and Texas
objective. Assessment of Assessment of

2) Reatworld Knowledge and Knowledge and
applications are not Skills (TAKS). Skills (TAKS).
evident. 2) Reatworld 2) Reatworld

3) No alternative applications are applications are
assessment are applied. applied.
included. 3) Alternative 3) Clearly articulated

Evaluate 4) No modifications assessment method alternative methods
for special are identified. of assessment are
populations are 4) Modifications for included.
included. special populations | 4) Modifications for

5) Formative are identified. special populations
assessments are n¢ 5) Some formative are clearly
evident. assessments are articulated.

presented in the 5) Formative

lesson. assessments are
evident throughout
the lesson.

1) Accommodations | 1) Accommodations forf 1) Accommodations for
for special special education special education
education students students, English as students, English as
English as second second language second language

Accommodations language learners, leamers, and learners, and
and accelerated accelerated studentg accelerated students
students are not are identified. are included
identified. throughout the
lesson.

1) Extensions 1) Extension activities | 1) Extension activities
activities are not are identified. are identified.

Extension identified. 2) Extension activities | 2) Extension activities
target one learning target multiple
style. learning styles.

1) One methods for | 1) Two methods for 1) Three or more

Content content content methods for content

Differentiation

differentiation is
included inthe
lesson.

differentiation are
included in the
lesson.

differentiation are
included in the
lesson.
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Does Not Meet

Components Expectations Meets Expectatiors Exemplary
1) Onevaried tasks | 1) Two varied tasks for| 1) Three or more varieq
Process for process process tasks for process
Differentiation differentiation is differentiation are differentiation are
integrated inhe integrated in the integrated in the
lesson. lesson. lesson.
1) One product option| 1) Two prodict options | 1) Three or more
_ Product is included in the are included in the product options are
Differentiation lesson. lesson. included in the
lesson.
1) Onestudent 1) Two student 1) Three or more
intelligence intelligence student mtelligence

Student Learning
Styles

preference choice i
incorporated in the
lesson.

preference choices
are incorpoated in
the lesson.

preference choices
are incorporated in
the lesson.
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APPENDIX C: NON-DIFFERENTIATED INSTRUCTION RUBRIC

Components

Does Not Meet
Expectations

Meets Expectations

Exemplary

1) TEKS are not 1) TEKS are clearly 1) TEKS are clearly
identified. stated. stated with

2) TEKS are not 2) TEKS are aligned to explanation of any

Texas Essential aligned with district district scope and ambiguities.
. scope and sequence. 2) TEKS are
Knowledge and Skills )
sequence. appropriate for grade
(TEKS) |
evel and content.

3) TEKS are directly
correlated and
aligned to district
scope and sequence

1) Content objective i 1) Content objective is| 1) Content objective is
not stated in stated in detailed stated in detailed
detailed or terms guantifiable terms.
guantifiable terms. | 2) Content objective is | 2) Content objective is

2) Content objective is aligned with TEKS. directly aligned with
somewhatigned | 3) Content objective is TEKS.

Content Objective with TEKS. described in formal | 3) Content objective is

3) Content objective is language. described in formal
not described. 4) Cortent objective is language and

4) Content objective ig appropriate for time studentfriendly
inappropriate for constraints. terms.
time constraints. 4) Content objectie is

appropriate for time
constraints.

1) Language objectivg 1) Language objective | 1) Language objective
is not stated in is stated in detailed is stated in detailed
detailed or terms. guantifiable terms.
guantifiable terms. | 2) Language objective | 2) Language objective

2) Language objective is aligned with is directly aligned
is somewhat TEKS. with TEKS.
aligned with TEKS.| 3) Language objective | 3) Language objective

3) Language objective is described in is described in

Language Objective is not described. formal language. formal language and

4) Language objectivg 4) Language objective studendfriendly
is not aligned tohte is aligned to the terms.

English Language English Language | 4) Language objective

Proficiency
Standards (ELPS).

Proficiency
Standards (ELPS).

is directly alignedd
the English
Language
Proficiency
Standards (ELPS).
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Does Not Meet

Components Expectations Meets Expectations Exemplary

1) Key vocabularyis | 1) Key vocabulary is 1) Key vocabulary is
introduced prior to introduced prior to introduced prior to
the lesson. the lesson. the lesson.

2) Vocabulary is 2) Researh-based 2) Researctbased
recorded in student strategies are used t strategies are used {
notes or verbally build academic build academic

Vocabulary reviewed in the vocabulary in the vocabulary in te
content area. content area. content area.

3) Vocabulary is 3) Vocabulary is used
reviewed at the throughout the
conclusion of the lesson, reinforcing
lesson. the value of

terminology.

1) Materials needed | 1) Materials needed fon) 1) Materials needed for
for lesson are not lesson are listed in lesson are listed in
listed. their entirety. their entirety.

2) Resources and 2) Resources and 2) Resources and

Materials manipulatives manipulatives manipulatives
needed are not needed are clearly needed are clearly
identified. identified. identified with

specific numbers an
types of materials.

1) All steps are not 1) All steps are 1) All steps are
described. described. described in easto-

. 2) Materials are not | 2) Materials are follow instructions.
Advance Preparatin . . .
organized. organized. 2) Materials are
organized in order of
presentation.

1) No engagement 1) Students connect 1) Students connect
activity is prior learning to prior learning to
incorporated or is content objective. content objective
unrelated to the 2) Students are focusel through higheiorder
content objective. on the upcoming thinking.

Engage lesson. 2) Engagement

stimulates student
interest in the lesson
objective.
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Does Not Meet

Components Expectations Meets Expectations Exemplary

1) Limited 1) Explanation of 1) Explanation of
explanation is procedures is procedures is
provided. detailed. detailed and allows

2) No instruction 2) Presentation mode i the lesson to be
mode is provided. lecturebased direct replicated with ease.

3) Learning activities instruction. 2) Presentation mode i
are not present 3) Learning activities lecturebased direct

4) No checks for areteachercentered instruction.

Explore/Explain understanding are | 4) Checks for 3) Learning activities
incorporated. understanding are areteachercentered

5) No modifications included. 4) Continuous checks
for special 5) Modifications for for understanding ar
populdions are special populations incorporated.
presented. are presented. 5) Modifications for

special populations
are presented
throughout.

1) Provides minimal | 1) Provides examples | 1) Provides examples
opportunity for and activities for and activities for
students to apply students to appl students to apply
new content. current content. current content to

2) Vocabulary is not a| 2) New vocabulary is new situations.
factor in applied to current 2) New vocabulary and

Elaborate elaboration. . content. defin_itions are
3) Teacher provides | 3) All students are applied tocontent
direct instruction. involved in the objective with
elaboration process. minimal teacher
support.
3) All students are

involved in the
elaboration process.
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Does Not Meet

Components Expectations Meets Expectations Exemplary

1) Evaluation is 1) Evaluation is aligned 1) Evaluation is aligned
somewhat aligned to content objective, to content objective,
to content TEKS, and Texas TEKS, and Texas
objective. Assessment of Assessment of

2) Reatworld Knowledge and Knowledge and
applications are not Skills (TAKS). Skills (TAKS).
evident. 2) Reatworld 2) Reatworld

3) Noassessmentis applications are applications are
identified. applied. applied.

Evaluate 4) No modifications | 3) Oneassessment 3) One assessment
for special mode isidentified. mode is identified.
populations are 4) Modifications for 4) Modifications for
included. special populations special populations

5) Formative are identified. are clearly
assessments are n¢ 5) Some formative articulated.
evident. assessments are 5) Formative

presented in the assessments are
lesson. evident throughout
the lesson.

2) Accommodations | 2) Accommodations for 2) Accommodations fot
for special special education special education
education students students, English as students, English as
English as second second language second language

Accommodations language learners, learners, and learnes, and
and accelerated accelerated studentg accelerated students
students are not are identified. are included
identified. throughout the
lesson.
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APPENDIX D: TEACHING STYLE INVENTORY
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oosing Teaching Preferences

I. Planning
A. [ am most comforiable when my plans are based on...
1. key concepts and major themes
2. established curriculum guides and test outlines
3. the emotional and social needs of my students
4. open-ended essential questions and project work

B. My plans frequently include...

5. specific and well-defined tasks

6. a wide variety of materials, activities, and projects with opportunities for students to make choices
7. important issues to be analyzed and addressed

8. activities intended to enhance self-understanding, social interaction, and group learning

Il. Implementing
C. When applying my plans to the classroom, | work hard fo...
follow my plans in an orderly and prescribed manner

10. focus classroom interaction on essential questions and deep understanding
1. connect my activities to my students’ life experiences
12. coach and stimulate my students to think divergently and be creative
HI, Setting
D. The classroom atmosphere it which | am most comfortable emphasizes...
13. interaction, collaboration, cooperation, and conversation
14. variety, stimulation, creative activity, and project work
15. intellectual challenge, serious inquiry, and debate
16. organization, clear tasks, and purposeful activity to achieve mastery

E. | prefer my physical setting to be...

17. afriendly, comfortable place that provides opportunities for students to converse and work together
18. an inspiring and engaging place that is colorful and has lots of interesting artifacts
19. an orderly, well-structured environment where the teacher is the primary focus

an intellectually stimulating room that has numerous books and resources for students to
conduct independent study and extend their knowledge

L]

20.

IV. Curriculum Objectives
F. In general, the major focus of the curriculum should be on...

21, mastering skills and acquiring specific information

22, developing a healthy self-concept and social skills

23. interpreting and applying ideas and theories

24, developing creative potential in all academic areas
© 2005 Thoughtful Education Press, LLC 2 www, ThoughtfulEd.com
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