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Abstract
With the failure of the legislative branch to rdaarize the No Child Left Behind law
in 2007 and recent reports that more schools tiianage failing to achieve Adequate
Yearly Progress, educators are reviewing practaoelscurriculum. As a result of
federal and state laws, it is necessary to ideatifaccurate predictor of student
achievement prior to the administration of theestaindated test. For this study,
student samples were drawn from sixth, seventheayidh grade populations of a
Northwest Arkansas Middle School. Samples werers¢pd by grade level and
ranked according to the grade equivalency on th&TAR Math pre-test and the
scores on the spring Arkansas Benchmark Test. Aigpxgerimental design was
implemented to test both the magnitude and reltglwf the independent variable,
the STAR Math test, on the dependent variableAttkansas Benchmark Test. A
Pearson correlation was calculated in each grade levet awbree-year period for
the relationship between the STAR Math and Arkafssaschmark. A strong positive
correlation was found between the ordinal rankgratle equivalence on the STAR
Math pre-test and the ordinal ranks of the averagedscore percent on the Arkansas
Benchmark Test. Furthermore, a coefficient of dateation, a line of best fit, an
analysis of variance (ANOVA), and an Omega-squarerk used to determine the
statistical significance and develop a triangulatod data. Further study is
recommended to predict a specific benchmark scasedon a STAR Math grade

equivalency.
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CHAPTER ONE — INTRODUCTION
Background

The failure of the United States legislatwedauthorize the No Child Left Behind
(NCLB) Act in 2007 left its future in question (Kfe 2008). However, with the
appointment of Arnie Duncan as President Obamacsefay of Education, it is clear
that NCLB is not going away. Duncan reported thei$¢oEducation and Labor
Committee,"The No Child Left Behind Act, with a focus on acotability, was a
huge step in the right direction” (Hoff, 2008d,25). Even so, approximately 30,000
United States public schools failed to meet Adeg|iYatarly Progress (AYP) in the
2007-2008 school year (Hoff, 2009), and thereilkastoncern the achievement gap
for poor and minority students is not being clofaticox, 2007).

With new direction for NCLB on the horizon atie failure of schools to meet
targets, especially for poor and minority studé@avenaugh, 2008), there has been a
renewed effort by educators to review practices@mdcula. Resources are being
redirected in an effort to predict and enhanceestudchievement (Clark, Madaus,
Ramos, Lynch, & Lynch, 2001). The Herculean tasw isvercome the inherent
flaws in the current NCLB, angrovide an effective economically efficient means t
achieve AYP, while maintaining an enriched curnienl

After the passage of the original NCLB mandatates were left to implement the
law with few guidelines (United States DepartmdrEducation [DOE], 2001). In

1998, Arkansas developed a criterion-referencddndgeracy and math and began a
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field study of the achievement of fourth grade stitd. Since that time, grade levels
three through eight were required to assess staehinarks. At the high school
level, End-of-Course (EOC) exams were compulsoilgebra I, Geometry, and
eleventh grade literacy (Arkansas Department ofcation [ADE], 2004). Science
was added in 2006 to the fifth and seventh gradeldeand then EOC tests in
Biology and Algebra Il were implemented in the sgrof 2007 (ADE, 2007a).
Furthermore, each year, a norm-referenced testothe Test of Basic Skills (ITBS),
was given to all Arkansas students, kindergarteouih grade nine (ADE, 2004).

However, in 2007, Arkansas contracted withddart Pearson to develop an
Augmented Benchmark which included both criteriad aorm-referenced questions.
The norm-referenced portion of the test became diardearson’s Standardized
Achievement Test (SAT 10). The contract with tlesnpany will run through the
year 2013 (Gray, 2007). As a result of the chaige]l be at least three years before
any real student achievement trends are ident#iadtdrcourt Pearson released a
correlation chart between the previous ITBS andctiveent SAT 10 in order to
develop a baseline for comparison (ADE, 2008b).

In the rules governing the Arkansas Comprelkengesting, Assessment, and
Accountability Program (ACTAAP) handed down by #hikkansas Department of
Education (ADE, 2004), the criteria for meeting thandated AYP were detailed.
These rules were designed to achieve the followslegr academic standards that are
periodically reviewed and revised; professionaledepment standards for all
administrators, teachers, and instructional suppengonnel; expected achievement

levels; reports on student achievement and otltécaiors; school and school district
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evaluation data; a system of sanctions and rewaasisd on performance of schools
and school districts; and compliance with currexdefal and state law and State
Board of Education policies (ADE, 2004). Furthermoirkansas law required that
each school district create an Academic ImproverRé (AIP) for each student
who did not achieve proficient or advanced on tagesmandated test. This plan must
detail how remediation will be achieved in all defnt areas (ADE, n.d.). As a result,
Arkansas schools are studying efficient methodsredlicting proficiency rates and
providing interventions (ADE, 2004).

Conceptual Underpinnings

Whether or not a district embraces testiryf ifttle consequence. Federal
mandates have required states to establish aggsticess (DOE, 2001), and districts
must comply or suffer funding losses (ADE, 2004A)otder to abide by these laws
and still serve the public’s welfare, scarce resesimust be used wisely. Educational
decisions involve delegating resources, such as éingd money, in ways which will
increase student achievement (Miles, 2001). lited 8chools base decisions on
evidence.

In a desire to predetermine student achievéfeeals, schools have been creating
or purchasing formative assessment systems to aratitdent progress (Chappius &
Chappius, 2008). These assessments provide esskendido raise achievement
levels. Results of formative assessments are esedaiuate and plan instructional
practices (Marzano, 2006; Ravitch, 2007). Whil¢estasts are important summative
communicators of student proficiency (Ravitch, 20&7d allow schools to reform

curriculum and instruction long-term, the testsndb provide on-going information
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that schools may employ to incrementally improv&nmctional programs (Popham,
2007b). Furthermore, the tests do not addresstraihg problems of students with
the most need (Herman & Baker, 2005).

Formative assessments have taken on an edgergiin the current educational
reform environment. The idea, however, was notva oree. Black and Wiliam in a
1998 article, “Inside the Black Box: Raising Stami$athrough Classroom
Assessment,” set the stage for worldwide interesbimative assessment (Popham,
2007b). Black and Wiliam (1998) stated:

Present policies in the U.S. and in many other tteesiseem to treat the
classroom as a black box. Certaiputsfrom the outside — pupils, teachers,
other resources, management rules and requirenpames)tal anxieties,
standards, tests with high stakes, and so on fedrato the box. Some
outputsare supposed to follow: pupils who are more knogtedle and
competent, better test results, teachers who asenably satisfied, and so
on. But what is happening inside the black boxavidan anyone be sure
that a particular set of new inputs will producétdeoutputs if we don't at
least study what happens inside? And why is it thast of the reform
initiatives are not aimed at giving direct supgdorthe work of teachers in
classroom? (p. 139)

The research in the Black and Wiliam (1998}§gtpresented a meta-analysis of
23 studies which concentrated on classroom assessameé incorporated a significant
number of innovations. The results concluded tlaetpres analyzed presented

substantial learning gains. The effect sizes ofdheative assessment experiments
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were between 0.4 and 0.7 which translated intogméile gains of 35 or higher

(Black & Wiliam). The effect size represented angt@rdized measure of the effect of
an intervention on student outcomes (DOE, 2008),“dre effect sizes for
summative assessment are consistently lower tleaeftct sizes for formative
assessments” (Marzano, 2006, p. 9).

A more recent case study was performed byttenal Center for Research on
Evaluation, Standards, and Student Testing (CRES&Eprding to Herman and
Choi (2008), the study sampled thirteen middle stheachers with seven teachers
completing the unit and all other data requirememsile the authors admitted the
small sample size did not lend the results to &ny émpirical base, they did believe
the results were promising. Herman and Choi cormalutat formative assessment
enabled teachers to know where students were parfgrrelative to learning goals,
despite a small sample and imperfect reliabilityamges. The results showed the
more accurate teachers were in the knowledge ofendteadents were, the more
effective teachers would be in promoting subseqleamhing (Herman & Choi).

The question is: how do educators create i relationship between
formative and summative assessments? Furthermvbgewould districts want to?

In an ideal assessment system, both formative sieges and cognitive learning

work together to inform teaching and improve perfance (Baker, Herman, & Linn,
2005; Marzano, 2006; Popham, 2007a). Currentlyestaave been wrestling with
finding the right balance for local formative assaents with a statewide assessment
to be used for state accountability purposes. LERIS5) believed that,

“Appropriately designed assessment situations eae Bubstantial impact on the
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quality of information provided to teachers anddstuts for instructional decision-
making and meaningful learning” (p. 5).

The states goal was to design a poli@ctmmmodate assessment for learning
though the use of formative assessments that prdvichely and informative
feedback to improve instruction on a regular bas@ assessment of learning to
ensure that all students were seeing increasedrgtadhievement (Conrad, 2008).
Popham (2007b), a well-known critic of NCLB, bekelthat formative assessment
has the potential to aid student achievement alpdigtricts reach AYP. Popham
concluded:

If formative assessment improves student learmirtge classroom, couldn’t
it alsoimprove test scores on external accountabilitis®<Considering that
SO0 many educators are now figuratively drowningrnmcean of
accountability, it not surprising to see formatagsessment cast in the role
of life preserver. If it is true that drowning péepvill grasp at straws in an
effort to stay afloat, it is surely as true thaytiwill grasp even more eagerly
at “research proven” straws. (p. 5)

A new wealth of immediate student data thatteen provided by formative
assessments presented educators with a conddigdémion-making (Marzano,
2006). These assessments serve a variety of psrpgoskiding predicting a student’s
ability to succeed on a large-scale summative ass&#, evaluating a particular
educational program, or diagnosing gaps in studde#rning (Perie, Marion, &
Gong, 2007). Olson (2007) stated, “With the usaagiurate measures and timely

access to the analysis of school/district progressools now can determine the
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amount and nature of academic growth that eaclestuteeds and then organize
themselves to accomplish these learning goalsI 1.
Statement of the Problem

In essence, what can a set of test scorealteilt the quality of education and the
relationship to student performance? In an attemptspond to this question, the
overarching problem emerged: There is a need tdifglea statistically significant
predictor of student achievement that can be muadtover time and used as a
source for remediation and early intervention. @vailable assessment is the STAR
Math test. However, since program costs are coraditks it is essential that a district
weigh the cost effectiveness against desired studmevement outcomes (Miles,
2001). STAR Math was developed by the Renaissaraening Company (2006) and
offers computer-adaptive tests which provide tlspoadent with a grade equivalency
and percentile math scores for grades first thraugtfth in less than fifteen minutes.
The accompanying Accelerated Math Program suppartsculum by providing
individualized practice tailored to each studemt&sakness, immediate results, and
continuous feedback. All of the math questionslialeed to recommendations
provided by the National Council on Teaching Mathéos (NCTM). This was an
important factor as the Arkansas student learnkpgetations were also closely
aligned to the NCTM (Renaissance Learning Comp20§6).

The brochure about the STAR Math test pubtidethe Renaissance Learning
Company stated (2006), “teachers can predict aemewnt on state standards,
determine the appropriate level of challenge, mbgglace new students, identify

those who need individual help, and plan indivitaead instruction on the skills
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students need to become successful at math” (A $tudy to determine whether the
STAR Math predicted student achievement on the Wgkia Benchmark test would
allow a district to make more informed financiat#ons. Furthermore, if a specific
STAR Math grade equivalency was determined to laalvigh correlation of success
in predicting a proficient Benchmark score the infation would be invaluable.
Purpose of the Study

Arkansas school districts are challenged tloeare AYP as state funding has been
directly linked to test scores (ADE, 2004). Therefdhe purpose of the study was to
identify an assessment to accurately predict stualgnievement, target student
weakness prior to the benchmark test, and focastefbn direct remediation. If
target areas are identifiable, districts can restine curricula more effectively and
efficiently. Intelligent fiscal policy is imperatevand some educators have advocated
a reduction of spending on non-academic teachaff (®iles, 2001). However, by
using scarce resources wisely, it is not necedsdigd a quick fix by shifting dollars
away from programs such as fine arts or vocatiolzaises. Budgets can be planned
more successfully while meeting students’ needsnaaitcitaining AYP.
Questions

The following questions were addressed irsthdy:

1. What relationship exists between the STAR Mathtpst-and post-test in the

sixth, seventh, and eighth grades for 2006, 200d 20087
2. What relationship exists between two consecutias/ef the Arkansas
Benchmark in the sixth, seventh, and eighth gréme2006, 2007, and 2008

using corresponding student populations?
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3. What relationship exists between the STAR Mathtpst-and the Arkansas
Benchmark examination in the sixth, seventh, agttaigrades from 2006,
2007, and 20087
4. How do Arkansas administrators view the use ofgggessments as an
indicator of achievement on the Arkansas Benchriiagt?
Independent Variable
The independent variable in the study wasStiae Math pre-test scores.
Dependent Variable
The dependent variable in the study was thk@igas Benchmark Test scores of
corresponding students.
Hypotheses
Null Hypothesis
There is no significant relationship between thé&BTMath Test and student
achievement on the Arkansas Benchmark Test. THdyppbthesis is designated by
the symbol H.
Alternative Hypothesis
There is a significant relationship between the BTMath Test and student
achievement on the Arkansas Benchmark Test. Thealive hypothesis is
designated by the symbohH
Limitations of the Study
Ceiling and floor effectCeiling and floor effects make it difficult to disguish
the higher and lower ends of a normal curve digtiiim because the starting and

stopping points do not allow for movement any farthp or down than the finite
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scale allows (Ravitch, 2007). This limitation wasauoidable since the STAR Math
uses a grade-equivalency scale from 1 to 12.9tenditkansas Benchmark raw score
percents were from 1 to 100. The primary interupbf the normal curve

distribution in this study occurred at the 12.9dgr&quivalency on the STAR Math
test data and the number one ordinal rank posttiothe STAR Math rankings.

Factors beyond the scope of this stutlyere were important uncontrollable
factors to student achievement such as teacheityguairriculum quality,
parental involvement, socio-economic status, anguage barriers. Efforts to
minimize these factors included limiting the studssmple population. Only
students who participated in the previous yearixchenark, the STAR Math pre-
and post-test for the current year, and the ArkaBsamchmark test for the
measured years were included. This provided a siegliee of consistency for
teacher and curriculum standards.

Maturation. This study was limited bihe emergence of personal and behavioral
characteristics through growth processes, or ma@uar§2009). Even though the
study spanned three years, efforts to minimize ratitn were made by separating
the data sets and examining the statistical relahigs by individual years and
individual grades.

Predictive abilityA limitation on a test such as the STAR Math Tespleas
when the assessment provides quality feedbackuoierst learning improvements,
then the predictive ability is likely to decreasecording to Perie, Marion, and Gong

(2007):
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If the test predicts that a student is on-trackddform at the basic level, and
then appropriate interventions are used to briegsthdent to proficient, the
statistical analysis of the test’s predictive vidjicdhould under predict
student performance over time. (p. 17)

Research desigiThe effort to minimize uncontrollable factors swash
teacher quality and curriculum quality made a randampling procedure
impossible. As a result, a quasi-experimental aegigs implemented which
does not apply a random sample but used a serraesltiple measures over
multiple years (Trochim, 2008).

School participationThis study involved one Northwest Arkansas School
District. Future studies would benefit by increasine number of the
participating schools.

Survey design and respon3ée survey was created by the researcher. Two
hundred surveys were sent via e-mail and 92 edigcetsponded. The
researcher assumed that all respondents answeriedjeastion honestly.

Test development and administratidhe test developer changed during the
third year of the study, and proficiency scalesenadso adjusted. To minimize
the effect of the change, a measurement of religlvas conducted. A Pearson
correlation coefficient was calculated betweensafrem one year to the next
and included only the scores from students whagiaated on both tests. To
overcome the latter problem scale scores were ctat/o raw scores and
percents were calculated. The Arkansas Benchmakiga standardized

criterion-referenced assessment. Human error dadngnistration is always a
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potential limitation; however, to decrease thelllk®@od of mistakes, all staff
members were trained and followed test securitdelines provided by the test
manufacturer.
Definitions of Terms

Academic Improvement PIgAIP). This is a plan detailing supplemental or
intervention and remedial instruction, or bothdeficient academic areas for any
student who is not proficient on a portion or pamg of the state-mandated criterion-
referenced assessments. A student’s failure todiagecan result in his/her retention
(ADE, 2004).

Adequate Yearly Progre$8YP). An individual state’s measure of yearly
progress toward achieving state academic standasdiescribed in the NCLB
legislation (DOE, 2001). AYP is the minimum levélimprovement that states,
school districts, and schools must achieve each(yd2E, 2004; Ravitch, 2007).

Advanced/ProficienfAn achievement score which is calculated by a perckthe
raw score on a criterion-referenced test determimnetthe state as necessary to
meet AYP (ADE, 2004). Two of the three achievenientls on the federally funded
National Assessment of Educational Progress (NAE&$t)(Ravitch, 2007).

Alternate PortfolioAn alternative assessment method used in Arkaonsassess
achievement of students who can not otherwisettakérkansas Benchmark

examination due to severe cognitive disabilitieBEA 2004).
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Arkansas Comprehensive Testing, Assessmeml@odintability Program
(ACTAAP). This is a comprehensive system that catreges on high academic
standards, professional development, student assess and accountability for
all schools. ACTAAP is also referred to as the Ardas Benchmark (ADE, 2004).

Bubble kidsStudents whose current levels of achievement piteara near the
state’s cutoff for determining proficiency (FigliaD08).

Ceiling effectThis is the tendency of students at the top obtlteevement scale
not to increase their test scores dramatically ieeshey have already reached the
ceiling, or the highest possible level of achievatn&/hen scores in a high-
performing school remain stagnant, it may be bex#here is relatively little room
for improvement and virtually no room for large ggion the kinds of assessments
being used (Ravitch, 2007).

Criterion-Referenced TeqSRT). An assessment that measures a student’s
mastery of skills or concepts set forth in a listiteria, typically a set of
performance objectives or standards. Such testdemigned to measure how
thoroughly a student has learned a particular lmfdypowledge without regard to
how well other students have learned it (Bond, 188#itch, 2007).

Data-driven decision-makinghis term refers to teachers, principals, and
administrators systematically collecting and anialgz/arious types of data,
including input, process, outcome, and satisfaddiaia, to guide a range of

decisions to help improve the success of studemtsehools (Pascopella, 2006).
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Floor effectThese are items on a norm-referenced test thabareard to
discriminate at the lower end of the ability scdlkis is the lowest level of a
performance that is measured by a test (Ravitdb7 20

Formative assessmeAny assessment used by educators to evaluate $stden
knowledge and understanding of particular contedtthen to adjust and plan further
instructional practices accordingly to improve smidachievement in that area
(Ravitch, 2007). Also defined as any activity thaetvides sound feedback on
students’ learning (Marzano, 2006).

Growth modelThis is a model that provides a method for traglstudent
progress over a period of time (Goldschmidt & CRI07).

Informal assessmerithis assessment collects data by any other meansath
standardized test (Rabinowitz, 2005).

Interim assessmerithese assessments are designed to measure pragregsa
course of instruction, usually administered pegally throughout the year to
monitor student progress at meeting state stan@Betge, et al., 2007; Ravitch,
2007).

No Child Left Behind AcA legislative act initiated by the George W. Bush
Administration to establish accountability for thation’s public schools through a
measurement of Adequate Yearly Progress. Schodlsliatricts are supposed to
achieve a goal of 100 percent proficiency in regdind mathematics for every

subgroup by the 2013-2014 school year (DOE, 20@¥jteh, 2007).
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Norm-Referenced Tesfs assessment designed to compare the scores of
individuals or groups of individuals with the scemchieved by a representative
sample of individuals with similar characteristiosgmbers of a so-called reference
group. Norm-referenced tests are useful for compgdtie performance of students
in one school, district, country, state or natidthwhe performance of students in
others (Bond, 1996; Ravitch, 2007).

Pre-assessmerithis is an assessment designed to discover wiaersisiknow
prior to the instruction so that curriculum andqtiges are driven by this knowledge
(Popham, 2007b).

Report cardUnder NCLB, states must require districts to puplieport state-
mandated assessment information and provide ekjpiformation to students,
parents and teachers about the results of studegtgss (Crone, 2004).

School choiceschools that do not meet Adequate Yearly Progrest mform
parents of the right to withdraw their childrenrfrahe district and place them in a
higher performing school without penalty (ADE, 2004

School improvemeni term used to designate an Arkansas school disthich
does not meet Adequate Yearly Progress (ADE, 2004).

STAR Math Testhis is a computerized math test developed by #eaiRsance
Learning Company. This program places studentsesappropriate instructional
grade level and provides remediation practicesujindhe Accelerated Math
Program  (Renaissance Learning, 2006).

Student achievemeiitiis is a definitive measure of a student’s acadegrowth

through norm-referenced and criterion-referencetitiatteries (Ravitch, 2007).
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Summative assessmeir.assessment used to document students’ achievamen
the end of a unit or course or an evaluation ofette product of students’ learning
activities (Ravitch, 2007).

Value-added assessmehimethod of gauging the effect that a school, ahieg
or a program has on student learning by measuridgcamparing the gains in
student performance over time. The difference betwibe measures represents the
learning gain (Ravitch, 2007).

Summary

The original NCLB Act required each state to depedostandards-based criterion-
referenced benchmark test and to establish a tefirof AYP. Since federal funding
has been tied to AYP (DOE, 2001), public schoolEnexe every available option in
order to meet these mandated goals. This studyesigned to examine whether the
STAR Math test is an accurate predictor of stuéehievement on the Arkansas
Benchmark Test. The STAR Math test, as a poteptedictor of achievement and a
resource for remediation of weaknesses of individtialents, was worthy of
investigation. Schools considering the purchasangfpredictive/remediation
program should analyze the cost versus the beréfiigch an expensive endeavor.

The review of literature in chapter two addezsmyriad viewpoints and strategies
concerning assessment and accountability systerdeséxiption of the design,
methodology, and statistical strategies used ttyaedindings was offered in chapter
three. Chapter four discussed the results of theareh, and chapter five provided

implications and recommendations for future study.



CHAPTER TWO - LITERATURE REVIEW

This chapter involved an examination of the@old Left Behind (NCLB)
mandate and its effect on public school accouritgbilhe review analyzed various
accountability systems and ensuing models as @s&a@rand lawmakers have agreed
a one-shot test is not a true picture of studenieaement. It has become necessary to
take students’ initial achievement levels into acdqWeiss, 2008). The different
assessment categories and the function of stareartiésting, and any potential
consequences, intended as well as unintended,iaszbwith testing were explored.
An additional factor explored was the specific fime of pre-assessment as a
potential indicator of student performance on stadided tests, especially on the
Arkansas Benchmark Accountability Assessment TRGSTAAP).

Background

History

Government involvement in education has beenncon-place, from the passage
of the Massachusetts Old Deluder Law in 1647 tgptiesent (Crone, 2004). Since
the nation’s inception, the General Welfare Clangite United States Constitution
provided government with the necessary means éicjgation in education.
However, early assessments were not dictated bgrgoent sanction. They were
informal, primarily teacher-made tests which wegganly not lacking in rigor

(Crone, 2004).
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The development of the Stanford Achievemerst T8AT) in 1923 allowed for
standardized testing which opened the door for gowent involvement into
education. This attachment has increased over fifme military first used
standardized testing for placement purposes. Betd841 and 1960 these formal
assessments held students and curricula accounaibleublic schools (Crone,
2004). It would be 2001 before standardized testaime the meter by which public
schools were judged (DOE, 2001).

The Elementary and Secondary Education Actempnted in 1965 and
established under President Johnson’s Great Sampetyed doors for various Title
programs which are still in existence today (Crd@t4; Popham, 2007a). These
Title funds were directed toward impoverished stisi@nd testing has become a
means to appraise the corresponding program’steféeess. One such test used for
evaluation purposes is the National Assessmentot&ional Progress (NAEP)
developed in the 1960s by the Education Commissidhe States. It is administered
to nine, thirteen, and seventeen year olds in rathliteracy, and is designed to
measure progress over time (Crone, 2004). NAERi®otapplication assists in the
diagnosis of a state’s testing programs as it taeomply with NCLB.

However, it was the 1983 report by the Nati@@@mmission on Excellence in
Education that spotlighted nation-wide attentiorpablic schools. The now famous
or infamous studyA Nation at Risk: The Imperative for Education Refasserted
that the national education system was in complstray (Wong & Nicotera,
2007). Furthermore, the report stated such wastttas of education that it

compromised the country’s preeminence, both tedgicdlly and militarily (Wong
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& Nicotera, 2007). This played directly on the fehrghlighted by events of the cold
war, and these fears were heightened by PresidsgarRwho used this as a stand
against communist world domination (Crone, 2004).

Even though it was later believed that theremade exaggerated claims about
the decline of student achievement, the questioagsied were not put to rest (Wong
& Nicotera, 2007). However, despite the obviougaesh shortfalls another inherent
deficiency was identified: the report did not putioi place an accountability system to
carry out the recommendations offered within thelgt(\Wong & Nicotera, 2007). It
was nearly twenty years before the NCLB legislaBoacted a federal accountability
system. This mandate signed into law in 2002 empéasigh stakes testing in a
manner that is changing the face of education (AZIDA4).

Implementation of No Child Left Behind

By the 2005-2006 school year, all studentgrades three through eight were
tested annually in math and literacy. States d@eslpadministered tests, and
specified what constituted an allowable proficienayng for each grade. This
flexibility permissible in the legislation causerbgps such as the National
Association of Secondary School Principals (NAS®R)oice concerns (Kennedy-
Manzo, 2008). In a position statement, NASSP askatjress to create an
independent panel of researchers and educatoes/&édogh common guidelines for
proficiency in mathematics and literacy. NASSPestatThe irony is that we have 50
states, which have 50 different definitions of prighcy, and NCLB never even

describes what is meant by proficiency” (Kennedyrizta 2008 p. 6).
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In Arkansas, four factors contribute to a sttsoAdequate Yearly Progress (AYP)
and determine whether or not a district is placedhe school improvement list. The
first factor is a student assessment in both madiesnand literacy (ADE, 2007a).
This is a criterion-reference test aligned to sséé@dards at each grade level three
through eight. There are also End-of-Course Examéligebra I, Geometry, Algebra
Il, and Biology as well as Eleventh Grade Literéests (ADE, 2007a). The second
factor necessary to achieve proficiency is theirequent that 95 percent of all
eligible students must participate in these acadassessments. The third factor
states that at least one other additional indidataecessary; for example, one
requirement might be that attendance rates implog\ee specified margin each school
year (ADE, 2005).

The fourth and final factor is the inclusidnacsafe harbor provision. A population
makes safe harbor when it decreases the percetudagnts performing below
proficient by ten percent. In Arkansas, all foudizators hold for the combined
population as well as each eligible sub-group. §tdups include; economically
disadvantaged, racial/ethnic groups, students dwabilities, and Limited English
Proficiency. These populations are consideredégivhen the total sub-group for a
building is 40 or more students (ADE, 2005).

Since NCLB allows states to create or puretahievement tests, how does the
federal government ensure a real measure of stadéidgvement has been
accomplished? The NAEP test is administered amagpte of fourth and eighth
graders from each state every other year as a nie@nesent a comparison baseline.

States whose students scored well on state mantdestisd but poorly on the NAEP
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will be subjected to examination. Due to the fag&H¥ is the only standardized test
administered to a representative sample of studentss the nation, it is often
referred to as the Nation’s Report Card (Cavenal068). Since 1969, NAEP
assessments have been conducted periodicallydmgganathematics, science,
history, geography, writing, and other fields taeteine what students know and can
do in those subject areas (Cavenaugh, 2008). Ii,288 NAEP writing assessment
was administered to approximately 161,000 eigh#adegrs in more than 7,640
schools between January and March. In Arkansasit@®00 students in 260
schools took part in the exam (ADE, 2007b). NAESuhes were reported both as
scores and also as performance levels. The nantbes# performance levels are
similar to those used to report Arkansas benchménksigh they represented slightly
different groupings of students (ADE, 2007a). DernkKlames, Commissioner of the
Arkansas Department of Education, spoke encouragorgds in a September, 2007
News Releasehen discussing the latest NAEP repBife know we have the right
pieces in place to put together a successful legrexperience for all of our
students...I fully expect that the positive resulishave witnessed in recent years
will continue” (p. 2).

NCLB mandated all school districts reach 186cpnt proficiency of student
achievement on state department approved testsebgnid of the 2013-2014 school
year. As well as designing achievement tests, statge responsible for the
following; defining the standards for which studeate accountable, classifying
proficiency levels, and setting cut points acrd&sdistribution of scale scores. As a

result, these indicators varied drastically amdregdifferent states (Fuller, Wright,
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Gesicki, & Kang, 2007). Analysts predicted thatthg 2013-2014 school year, a
majority of school districts will not meet AYP regements, even many of America’s
highest achieving schools in affluent areas thatistically score above the national
achievement mean (Goldschmidt & Choi, 2007). Furtieee, the American Institute
for Research reported that two-thirds of state atloc departments do not have
adequate capacity to help low-performing schoolsNkil, 2008).

What does the future hold for NCLB? The fifthniversary of the federal bi-
partisan legislation has come and gone, and reagnd#tion for the mandate was due
in 2007. However, reauthorization was delayed #s fta change came from even
those who typically supported the legislation; inthg the conservatives who voted
overwhelmingly for the original bill (Klien, 2008Michael Petrilli, vice president for
national programs and policy at the Thomas B. FamiFoundation, spoke at a
conference by the American Enterprise InstitutdNormember 30, 2006. He reiterated
the views of the conservative foundation; the ihterclose the achievement gap for
poor and minority students is failing Petrilli intped the recommendation that NCLB
must be readjusted if it is to remain school imgment leverage (Wilcox, 2007).

Further cause for concern was that one otlinef sponsors of the original bill,
Senator Edward Kennedy, who reached across theetaisid the passage of NCLB,
became ill with a malignant brain tumor (Klein, 3)0Washington legislators have
become concerned that without his forceful presgmaespects for reauthorization
were grim. Senator Kennedy stated the law shoulthdre flexible than its original

form and reward schools for individual student’sgress (Klein, 2008). He also
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believed the federal government should help stinggichools more by providing
additional resources (Klein, 2008).

The Fordham Institute in Washington D.C. syedetwenty education insiders
about their predictions for NCLB prior to its rehatization date. All but one of the

respondents believed that the legislation wouldb®oteauthorized until after the

2008 presidential election, and a majority feltyosinall adjustments would be made.

They also considered that the core of any changeldltenter on a growth model
plan which integrated a variety of measures fooantability (Loup & Petrilli,
2005).

November of 2008 brought a presidential etectind the two presumptive

nominees for the democrat and republican partidsspaken about NCLB. The

problem was that neither candidate proposed anyan@oncrete plans, nor said what

he would do about the future of NCLB. They did adtiress the goal of 100 percent

proficiency by the end of 2014 or how to improveementions in schools not

meeting the goals set out in the law (Hoff, 2008&)ff reported:
The Democratic campaign advisor stated about mdidate, Barack
Obama, He views continuing down our present path@slly unacceptable
and economically untenable ... it is time to movedrel/the tired debates of
the past and towards a new era of reform whildleigublican opponent
John McCain released an equally impotent statethabhhe would lead a
renaissance in education that would make significaanges to the K-12

system. (p. 24)
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According to afcducation Weehrticle, Reg Weaver, president of the National
Education Association, recommended two ways to avpicurrent accountability
systems and help to create a more fair and workahate(Wilcox, 2007). His first
suggestion was the use of multiple measures ankdotteto gauge achievement and
school quality to determine school effectivenessaWér stated these measures
should gauge growth over time and not be solelgthas a certain proficiency level
(Wilcox, 2007).

Regardless of how educators viewed the maniddias been their responsibility
to fulfill the policy provisions, and individualates and local districts have been
trying to make sense of the law while putting tlygioto reality. States must take
every precaution to create accountability systetighvavoid unintended, negative
results (Stecher & Hamiltion, 2002). The goal musto meet federal regulations and
use reform measures to actually drive curriculusingjes thus increasing student
achievement.

Accountability
Systems

The public demanded school accountability;léggslative and executive branches
of the federal government in rare bi-partisan fonandated school accountability
(Goodwin, et al., 2003; Wilcox, 2007); and evenceatars recognized the necessity
for schools to provide quality instruction and e&sed achievement for all students.
Therefore, it was no surprise that this has beconeeof the prominent parts of
NCLB, and schools failing to make adequate progi@ssd severe consequences,

which include reconstitution, state takeover, osare (Goodwin, Englert, &
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Cicchinelli, 2003). This development in the natioplailosophy encouraged states to
reexamine how school districts have been evaluatatithe resulting evolution of
accountability systems has been inevitable. Nunsestudies on this topic have been
initiated to develop guidance for states (Weis§,720

Proponents of a no excuses accountabilityesystelieved it is essential to set
clear expectations for students and to hold edueaésponsible for guaranteeing that
student achievement is met (Weiss, 2007). Expectainclude a focus of schools
and districts on learning outcomes and how welletiis are learning; a focus of
teachers on reaching all groups and helping thdneee; including economically
disadvantaged, special needs, and limited Englistests (DOE, 2001).

Additionally, a component of the law required teaery classroom be instructed by a
highly-qualified teacher. The educator must haeepifoper credentials to teach the
subject to which he or she was assigned (ADE, 2004y districts lack highly-
qualified teachers; particularly those districtffesing from low socio-economic
levels. It has been difficult to draw qualified edtors, especially during a teacher
shortage, when in a competitive market higher secanomic communities pay
elevated wages and offer better working conditi@eston, 2006).

Proponents of a stringent accountability syséé¢so realize it has become vital to
inform parents as to how well children and schpaldorm. One critical element of
NCLB was the school choice provision which allovgedents to leave failing schools
(DOE, 2001). In Arkansas, schools failing to me&tPAare placed on year one of
School Improvement. There are consequences asseiéth this label. Parents must

be notified in writing about the designation and tact they may withdraw children
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from the district and place them in a higher periimig school without penalty. In
addition, the penalized school must offer afteresthiutoring and initiate programs
designed to increase student achievement (ADE,&007

There have been potential negative conseqaeaicdrict accountability systems
expressed by members of the education communitiy asi;, the potential side effects
of unintentionally narrowing the curriculum as teears teach to the test (Deubel,
2008), and a focus on proficiency levels rathenthawth where proficient students
are then ignored and not brought to an advancesd (€ech, 2008b). There has been
fear that a strong accountability system will regulan increase in retention rates or
an increase in the placement of students in spediadation in an attempt to elevate
scores by allowing improper accommodations (Cavgha008). Accommodations,
such as extended time on a standardized test,ibstugfents who should be in the
regular education program and give them an advardgagr students not receiving
these modifications (Cavenaugh, 2008).

Arkansas allows for certain student populaitmcomplete testing through an
alternate portfolio system. It has been designexyaduate the performance of
students with significant cognitive disabilities}&, 2008a). The alternate portfolio
must be administered for literacy in grades thheeugh eighth and the eleventh,
mathematics in grades three through the eighthseiethce for grades five and seven.
All ninth grade students with disabilities who hana taken Algebra | or geometry
must be assessed with an alternate portfolio fahn#edditionally, all tenth grade

students with disabilities who have not taken hljglmust be assessed with an
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alternate portfolio for science. However, thera @mne percent cap on the number of
students who receive this modification (ADE, 2008a)

Prior to the 2007-2008 school year, Arkansaglieh Language Learners (ELL)
students were also eligible to complete an alterpattfolio providing there was a
committee designation (ADE, 2004). However, thipleation was stopped by the
federal government when it refused to renew Arkahnsecountability system until
the practice was changed. Arkansas was not thesteily to struggle with educating
non-English students. A nation-wide achievementeaagts between this sub-
population and their English speaking counter p@hehr, 2008). The 2007 NAEP
report stated that fourth grade ELL students tesstedading had only a 7.5
proficiency rating while English speakers had &3%oficiency rating (Zehr, 2008).
Consequently,

An unfortunate outcome of all the fine print of tNELB mandate and the
ensuing accountability systems is the potentiattrea to focus more on
responding to bureaucratic regulations rather Hutressing other issues of
greater concern, and furthermore, adopt a commiamentality, rather than
a creative improvement mindset. (Goodwin, et &0 p. 3)

A McRelPolicy Brief(Stapleman, 2000) examined one study which predesik
points to consider when developing an accountgtsifstem. The study pointed out
that first, standards-based systems improve legmtren all components work
together. Second, assessments must be alignedavitant standards in order for the
assessment to be fair and accurate. It was uofanaindate educators to teach a

certain set of content standards, and then adraimast accountability test which
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covers something else entirely. Third, there meshigh-stakes consequences
attached in order to motivate schools to improuwégosmance (Stapleman, 2000).

TheBrief points out that in this litigious society the a@y of these high-stakes
consequences will be challenged. Fourth, the adability system should provide
several performance indicators and not hinge dangestest score. Possible variables
include student achievement, attendance, dropates$ rand graduation rates
(Stapleman, 2000). This point has been a commondl@nong the various studies
developed on accountability systems. Fifth, thexeded to be an assistance measure
in place to help struggling schools. Sixth andiyashe report showed that a strong
system of rewards and sanctions must be legistatatford the strength in the
mandate to maintain the necessary compliance bgisticts. The report also
indicated that there was little evidence to suppuat these rewards or sanctions
actually work (Stapleman, 2000).

Another model that emerged from a series pkes centering on a standards-
based state-level accountability system contaiimades components found in the
McRel Policy Brief This model also called for an alignment of staddand
assessments (Stapleman, 208@an (2001b) provided criteria for judging standard
He believed standards should be non-specific amdnibre specific the standard the
further students and teachers are distanced frerte#ttning process (Kohn, 2001b).
There was no room for creativity and investigatidmen the goal simply was to cover
massive amounts of material; therefore he didrielse that standards had to be
measurable. Kohn stated, “Measurable outcomes mélyebleast significant results

of learning” (Kohn, 2001b, T 3). Kohn questionedfanm standards where all
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students must learn exactly the same thing. Lalstiyan believed standards must be
considered guidelines rather than mandates.

The second part of the model for standards-bassabatability systems
developed by the Education Commission of the S{&tgpleman, 2000), like the
McRel Brief, consisted of a rating system for school perforeeamhich contained
multiple indicators such as student achievemetandance, drop-out rates, and
graduation rates. It also similarly consideredstasice to struggling schools, as well
as a system for rewards and sanctions (Staplerf80).2This study differed from the
previous report as it included a method for repgrpperformance

The National Center for Research on Evaluat8iandards, and Student Testing
(CREST) also developed criteria for an accountigtslystem. Like the two previous
reports, an emphasis was placed on employing diifalypes of data from multiple
sources (Baker, Linn, & Herman, 2002). Furthermireglled for a report card
where results have been made available and unddedtke with all elements in the
system explicitly identified (Baker, et al., 2002)difference in this report from the
aforementioned was that it took into account thiégpmance of all students including
subgroups that historically have been difficulagsess. In addition, rules for
determining adequate progress of schools and thas must avoid wrongful
conclusions that are actually attributable to measent errors in test results (Baker,
Linn, & Herman). These studies have been essent@ber to judge the
effectiveness of existing accountability systemsalbgwing schools to know in

advance how the process would operate in practiddhe effect it would produce.
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Furthermore, these studies also allowed for cortinmprovement in testing
programs and accountability systems (Baker, eR@D2).

If the aspiration of accountability systems$oisncrease student achievement, the
guestion that must be asked becomes; how exadtlgahiool accountability lead to
this improvement? Unfortunately, this questionaiety addressed or answered
(Goodwin, et al., 2003). Similar to the studies tiwred, Wong and Nicotera (2007)
called for the establishment of clear goals fordacaic and performance standards:

When goals throughout the education system aresémtan academic and

performance standards, teachers will have the a@ggaamake changes to

their instructional practices and increase acad@mass. Academic press

consists of a combination of high-quality homewadurse content, and

teacher expectations. (p. 28)

There have been certain assumptions aboubmetoriented accountability
systems. The belief exists that schools would h@aved by publicly reporting
assessment information and providing explicit infation to students, parents, and
teachers about the results of student progresséC&904). NCLB requires states to
publish report cards which describe student perémee on standardized tests (DOE,
2001). The danger is the public would view thesges as the foremost measure of
school quality (Crone, 2004). As a result, schastratts are appraised on the basis of
AYP whether there is achievement or not. Arkansastmthis requirement by
publishing a school report card on the Arkansasaitegent of Education (ADE)
web-site and sending out the report card with iildial student information to each

parent (ADE, 2007a). The assumption was that thenpswill draw on this
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information to demand improvement, and teachersdighggregate data by sub-
groups to discover specific strengths and weaksemse devise plans to help
improve student learning.

There was also the conjecture that the lagrprocess is being monitored and
that students, teachers, districts, and statelseang held accountable for attaining
desired learning outcomes (ADE, 2004). The focusitonger on how the
information is being taught, but on what is beiagght and how well it is affecting
achievement. The goal, hopefully, has become taigleoschools with more
flexibility with which to maximize student learning

Another common idea was these accountabigyesns determine teacher quality
on the basis of improved student achievement irntpe there would be less of an
emphasis on defining teacher quality due to in@ea&slucation, experience, or
seniority in a district (Arens, 2005). These newtegns equated quality with student
outcomes (Barton, 2006). The expectation was towage states and districts to
provide better professional development, placenaard,recruitment (Arens, 2005).

Furthermore, the determination was the sysigm@sented evaluations of schools
or reforms that would translate into changes asthte level. The goal was to more
effectively use available research (Arens, 2005tdda 2006). Arkansas requires
districts to develop an improvement plan basedesults of test data and create a
plan of action. Each action statement in a schd@lk@nsas Consolidated School
Improvement Plan (ACSIP) must be supported by reeg®DE, 2005). Again, the
logic behind the goal is that by providing specdata, schools would make decisions

based on this information (Arens, 2005; Barton,600



Predict Benchmark Scor&2

Lastly, the assumption was the provision afitdple opportunities for the benefit
of all students (Arens, 2005). The intention wae thata disaggregation will help to
diagnose and treat deficiencies, which consequeiptheld the primary principles of
NCLB. The chief influence of accountability was ttitaspotlighted the attention of
educators and policymakers on the need to adegussrile at-risk students
(Goodwin, Englert, & Cicchinelli, 2003).

Models

The common theme in the previous studies 8pddhat any rating system must
incorporate data generated not just from one t@sallso from other measures of
student and school success. In order to redudeismit and negate unfairness found
within the constraints of a one-shot test as tle s@asure of student achievement,
state policymakers should draw on several datacesyPopham, 2007b; Stapleman,
2000). State policymakers will use accountabilgguits to determine if mandates are
not only being enforced but succeeding as well (ARE4). The accountability
model unfortunately has become the primary inforomatised to judge a district and
subsequently punish or reward. Due to the poteséiattions, districts want results
which clarify whether or not the teacher in a adlaem is effective (Sokola,
Weinberg, Andrzejewski, & Doorey, 2008). With afltbe different stakeholders it is
vital to know that the accountability system idabkle and the results offer accurate
information.

Hopefully any accountability model implementeduld have the consequences of
higher test scores. However, the goal should Ipedduce as few unexpected

conseqguences as possible and each model must leedteccordingly. No model
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will supply all of the desired outcomes or plealé®fathe potential audiences. Each
state must find a program to achieve academic gaslwell as providing accurate
information to help with decision-making and en@me improved learning and
higher student achievement (Goldschmidt & Choi,Z0With unlimited examples of
accountability models, states have the capabdityse a cafeteria style of picking and
choosing to best fit education needs.

In a study performed by the McREL, researcpeited public opinion on the
definitions of different available models. A markeabdel indicates that people have
the right to vote with the ability to change schdisitricts where students may leave
low-performing schools (Arens, 2005). Performanaalels centered on a variety of
assessment measures where goals were alignedeanmly sttated. Regulatory models
defer to fiscal accounting procedures and not oacaomplishment of standards
(Arens, 2005).

There were two basic types of models that tooed school performance. The
first was a status model which used a single yemsessment results as an indicator
of school performance and passed rules based se thsults (Goldschmidt & Choi,
2007). A more recent and now more popular modeddésGrowth Model. In a survey
conducted by the American Association of School Adstrators 40 percent of the
superintendents believed schools should be allawede a growth model to measure
achievement (Pascopella). While they wanted agraeith model that would drive
teaching and learning, they were concerned ovaclkadf federal funds (Pascopella,

2008).
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In November 2005, U.S. Secretary of Educatidargaret Spellings, announced a
Growth Model pilot program where states submittiéeraative accountability
models to monitor schools (Hoff, 2008b). Arkansasently reported they were one
of seven states whose growth model plan was aatéptéthe United States
Department of Education (DOE). The state will ugs tnodel in calculating AYP
(ADE, 2007). DOE rejected several states that agdhr the program because
radical changes were initiated in the accountatjplians. Several states’ most
significant proposal was to switch the order inebhsupplemental services and
school choice are offered in schools failing to makyP (Hoff, 2008b).

This change of philosophy by DOE displayedilingness to recognize alternate
variables affecting student achievement. Arkansas a version of the growth model
in which schools have an increasing percentagéudests scoring proficient on the
state’s Benchmark each year by the 2013-2014 scteao$, all students score
proficient (ADE, 2007). According to the ADE (200Q7Questar Assessment
Incorporated developed a model where students matehed by a strict set of
conservative criteria using the spring 2006 Bencahkrtest administration as the base
year. Questar matched students who had resultseospting 2007 Benchmark test
administration and used the results in the growtkdehcomputation. For students
with scores for only one year, the growth compotaiwere completed, and the
Growth Index and the Proficiency Threshold/Targdtes were stored for future
application in determining student growth (ADE, Z6p

Also, the model assessed the year-to-yeartgrofveach child and determined

which ones were making enough progress to achimfecigncy by eighth grade,
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even though the performance level had not beentegjd ADE, 2007c). However,

this method is more accurately defined as a paghmdficiency model which does not
enable a district to get credit for moving a spleethucation eighth grade student from
a third grade level to a fifth grade level evenutjlo this indicates something
significant has taken place for the child.

Growth models use two or more years of asseissrasults as an indicator of
school performance and make School Improvemensibes based on those results
(Goldschmidt & Choi, 2007). DOE’s Growth Model gilorogram identified core
principles that the program should target. Spedliffc the growth models must set
expectations for annual achievement based on ngegtade-level proficiency, which
diminished the influence of student backgroundahios! characteristics (Hoff,
2009). Thus achievement targets for the 2013-20hdd year must be fixed at the
same level for all students regardless of theirattaristics or prior achievement
levels. This places potentially unobtainable exagans for growth on initially poor
performing students. A student may realize a graftiiree grade levels in a year
but still be below basic on a cut score proficietest. No recognition is given to a
child who is making remarkable gains even whilehshe is still below grade level.

The idea of tracking individual student growtrer time combined with the
prohibition of aggregating estimated or observeng for determining AYP makes
it difficult to use these types of growth models. &result, the two states adopting
the pilot programs using the growth model create®OE showed almost no change
in the number of schools making or not making AYdpared with an existing

status model (Choi, 2006). In a 20Pfi Delta Kappa/Gallugpoll, 82 percent of
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Americans said they wanted schools rated on theawgment students make during
the year, rather than the percentage who meetdteestandard at the end of the year
(Sokola, Weinberg, Andrzejewski, & Doorey, 2008).

While some states and researchers viewedxibeéng status and growth models
as unsatisfactory, they advocated a value-addegssent to measure effective
school and teachers (Choi, 2006; Doran & Fleischr@@f5). These models do not
preclude measurement based on one set of tesssbotdollowed a student’s
improvement from one year to the next. Studentsstezes were converted
statistically to a scale score so that achievemaims in one grade or one subject
represented the same amount of growth in the sabjedt at the next grade level
(Choi, 2006). Supporters believed it is importanatcount for the advantages and
disadvantages students bring to the school beadyser instruction or a family
situation (Toch, 2008).

There was some anxiety this method providediagnostic information for the
teacher to use. Popham (2005b) stated, “Regretfallye-added methods sacrifice
effective instructional diagnoses on the altartafistical precision” (p. 84). However,
the idea was to level the playing field using statal methods. Another concern was
these methods were too complex, and researchenmmmeended that before a state
considers this method they consult professiongleggnced research organizations
(Doran & Fleishcman, 2005).

Accountability models are used as sanctiomisrawards to drive reform.
Examples of these rewards and sanctions are listibed CRESST repor§tandards

for Educational Accountability Systemdgth the advisement these carrots and sticks
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started out broad and diffuse, then “move to spectnsequences for individuals
and institutions as the system aligns” (Baker, |.&rHerman, 2002, p. 2).
Stakeholders then have the opportunity to meetateirements set by the models.
However, there must be evidence of technical riiplvith the measures used, and
according to Englert, Fries, Martin-Glenn, and Mieh(2005) error rates associated
with misclassification of individuals or institutis should be published. They also
discussed the requirement of an accountability rhimdalign resources with the goals
of the system. This alignment makes a differencachievement especially with the
more disadvantaged students. The redirection aswdasce of equitable funding
allows schools to focus on specific programs indneiemprovement (Englert, et al.,
2005).

Do accountability models work? The answdryath yes and no because it
depends on the degree of rewards and sanctiorisriiaithe model. There has been
evidence to support the models have pressured Iscimbo change. David Figlio, in
an August 19, 2008, on-line chat format thro&glucation Weelgited examples of
studies with which he was involved and the relatiop to the success or failure of
these models. He related a recent study with Ge&llbuse, Jane Hannaway, and Dan
Goldhaber in a working paper on the website ofNbB&onal Center for the Analysis
of Longitudal Data in Educational Research wheey flound that schools subjected
to greater accountability pressure tended to impsiudent test performance in
reading and mathematics to a meaningful degre¢h&umore, research indicated that

Florida schools responded to accountability pressshy changing some of their
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instructional practices rather than inventing stenin test-taking tricks (Figlio,
2008).
Assessment Theory

Education reform over the last half centurg bhaen placed squarely on the
shoulders of accountability and assessment (C20@4; DOE, 2001). While testing
and assessment have both critics and proponeats, Were several reasons for the
appeal of assessment with all of the players; th®i@ policymakers, and educators
as agents of reform. One of the first and primaasons for the popularity of
assessment as a gauge of a reform’s successwefaiés that it has been fairly
inexpensive compared to other measures (Miles, ;280Kola, et al., 2008).
Expensive items in place of testing/assessmentunesavolved hiring more
certified staff as well as aides or increasingringion time and reducing class size,
which was unlikely as resources have already bietcked thin (Miles, 2001). The
implementation of programmatic changes requirediggnt professional
development costs. All other things being equaleasment was cheap (Miles, 2001).

A second reason for the appeal of testingeamsgssment as a reform tool was that
policymakers were able to mandate targets. Thegdyhical idea, rightly or
wrongly, is that an objective target score is adauge of whether reform would be
successful within a district (Barton, 2006). It wasere difficult for school leaders to
require and longer lasting deeper changes insaigsaroom. Furthermore, testing
and assessment on the surface are quick fixegflmmn. This made it popular with
Congress because the requirements were visibléwathelected official’s term in

office (Loup & Petrilli, 2005). This may explain wiNCLB received bi-partisan
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support, and also why reauthorization did not falkee until after the 2008 election.
Lastly, assessment was appealing because resutseasily reported to parents, the
public, and the press (Fuller, Wright, Gesicki, &ng, 2007). Scores started low and
after a few years of testing; scores rose by thg nature of students and teachers
becoming familiar with the assessment policiespaf/aothing else was taking place
in the school. This happened regardless of whethgifundamental changes were
taking place in the achievement the assessmenti@sggned to measure (Popham,
2003).

Testing and assessment have a variety of mesigd forms, so first and foremost,
the choices of which type to use are paramourted@bals of the assessment
(Popham, 2003; Popham, 2007). Unfortunately, ortential problem was that there
were often conflicting goals between local andestatucators. Policymakers
concentrated on the lowest performing schools aetthose needs first. If blanket
policies were implemented statewide, higher-perfogischools would be reluctant
to move away from programs that were already affeaven though student
achievement may not be maximized (Sokola, et @082 Furthermore, a state would
not want to employ strict guidelines while an indival school would want to use
these stricter guidelines to force changes withéndistrict (Lewis, 2000). Some
reasons which may be for local or political rattiemn those which are educationally
sound.

Those responsible for mandating and oversessagssment reforms should be
well-versed as to what the tests actually accornpliss crucial to apply assessments

in the manner for which they were designed, espgdidhey are to be part of a
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legislated accountability system (Sokola, et &08). It is essential that educators
follow the instructions in the test manual. Usinggst for less than its intended
purpose causes the results to be invalid. Crii¢kecurrent system believed that
“using fully adaptive assessments would, at lost} kenable states to turn the No
Child Left Behind law’s blunt-force, pass-fail rdétslinto much more nuanced
relevant and timely information that teachers caidd to improve their instruction”
(Sokola, et al., 2008 p. 27).

There are four factors to consider when chapan assessment (Laitsch, 2005).
The first item is the test type (Laitsch, 2005)efignhave been two primary types
which included an achievement test or an aptitede Achievement and aptitude
tests, while similar, measure two different consepichievement tests measure the
specific content a student has, or has not leamkdreas aptitude tests attempt to
predict a student’s future behavior or achieven(Rawitch, 2007). The second factor
is to determine what the test is going to be useddiagnostic, placement, formative
evaluation, or summative evaluation (Laitsch, 200%k third is to question what
scoring reference would be used. Are the test sagoang to be reported as raw or
scale scores? Is this a norm-referenced test otesian-referenced test (Laitsch,
2005)?

Fourth, not only is the type of assessment kaythe value of the assessment is
equally critical. James Popham (2003), emeritugegsmr of education at UCLA,
provided three gauges as to whether an assessatrnalue. He referred to this as
being instructionally sensitive. Popham’s defimitiaf instructionally sensitive meant

the test determined the presence of instructionptovement. The first indicator was
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the degree of difficulty of the content standardsasured. The second meter was the
description of the tests assessed content standardshe third gauge was the
reporting procedures used for group and individtadlent reports (Popham, 2003).
Assessment for Learning

There are traditionally two views about thaleative concepts of assessment. The
first, assessment for learning is diagnostic osgniptive in nature. It is a determinant
for placement, instructional planning, or for grongp(Chappuis & Chappuis, 2008;
Popham, 2007b). Assessment at the local level Helpeide referral and screening
decisions and supports decision-making for classifon issues (Chappuis &
Chappuis, 2008). For example, an assessment foiigamay resolve whether a
student was eligible for special services. Die28I0b) stated “The task of the
psychometrician today is not necessarily to testcthild or youngster, but to examine
the data for the processes of teaching and leatoiggnerate the necessary
assessment data that will promote learning” (p. 4).

Also this view incorporated a measurementrfstructional planning decisions
which helped to clarify and specify how and whestualent was taught, or to
identify if a student had mastered a set of sulsshkdeded to move on to more
difficult curricular goal. These tests are usetiétp teachers and administrators plan
educational programs (Popham, 2006; Popham, 208¢b@rding to Chappuis and
Chappuis (2008), assessment for learning helpadswer three questions for
students: Where am | going? Where am | now? Hawl céose the gap? Feedback is

the key because with this type of assessment ihatél time to take action and
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create a plan for students to get to where theg teebe (Popham, 2006; Popham,
2007Db).
Assessment of Learning

Assessment of learning occurs when studemedstrate knowledge of a
particular curricular area for progress monitoramggrading purposes (Lewis, 2005).
It is evaluative in nature and used for accounitgbilewards, and sanctions. These
assessments support student progress decisionsa@p@007b). A concern of
educators has been the assessment of learning tedriaNCLB would overshadow
assessment for learning as teachers focused onmgweaterials necessary to
achieve AYP (Popham, 2006).

There are two general categories of assessredatators have used. The first was
an informal assessment which means the collecfidat@a by anything other than a
standardized test (Starkman, 2006). These makieeumajority used by the
classroom teacher such as portfolios, teacher wéisen, teacher-made tests, and
computer-based testing. Evaluations of this natapart more accurate diagnostic
information since they are not bound by the sanmstraints as statewide tests
(Rabinowitz, 2005).

Informal Assessment

Informal assessments are also made up of sutegroups: formative, interim or
progress, and summative assessment. There istadgadaf confusion about the
roles of these types of assessment (Starkman, 2008t then is the difference? It is
how the results are used that separates formatwe ummative. Formative

evaluations are structured assessments desigmeaig@ the progress of students as
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measured against specific learning objectives (Raopl2007b). Such assessments
help guide instruction so that teachers and stgdemte a general idea of what
learning outcomes have been achieved, and whaefuidcus is needed. It involves
frequent testing, and a measurement of studentiteais just one component
(Chappuis & Chappuis, 2008.)

In 2004, the historic article “Inside the BtaBox” written by Black and Wiliam in
1998 forPhi Delta Kapparwhich gave credence to formative assessment and it
conclusions was revisited. The more recent artitigrking Inside the Black Box:
Assessment for Learning in the Classroom,” writtgrBlack, Harrison, Lee,
Marshall, and Wiliam (2004) discussed the threestioles which originated in the
primary study. The first question asked if thereswggidence that improving
formative assessment raised standards, and theanss still yes. The second
guestion asked if there was room for improvememd, @gain, the response was yes.
The last question asked if there was evidence almwutto improve formative
assessment (Harrison, Lee, Marshall, and WiliarB420This was where the two
articles deviated. The updated article discussatiwhile new ideas emerged, there
was enough detail that would enable teachers tteimmgnt these ideas in the
classroom (Black, Harrison, Lee, Marshall, & Wiliam

The second of the informal assessment subgrsuppmprised of a more recent
assessment term now known by the phrase interiessisgent. The interim
assessment is administered periodically througtimiyear to monitor student
progress (Perie, et al., 2007) toward meeting statredards, usually in math and

literacy. These tests provide rapid, regular feelllta students, teachers, and
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administrators. One indicator of the importancéntérim/progress tests has been the
rapid increase in availability of such productariroommercial test providers (Marsh,
Pane, & Hamilton, 2006). Approximately one hundiiég districts throughout
Arkansas use an interim assessment tool calledatget Test (O.U.R. Cooperative,
n.d.). Students are evaluated periodically witteadards-based assessment and the
results are provided within a few days. Ideallyctesrs would have immediate access
to results and use them to drive instruction. lhow this is actually being done,
would need to be studied and the success of tlgggroremains to be seen. The
district used in this study opted for an alternaterim assessment instead of the
Target Test, but the premise is the same (O.U.Rp€mative, n.d.).

Just like the teachers in Arkansas who maydieg Target Test results to drive
instruction, other formative tests would be equaibffective should nothing happen
after the assessment was complete (Popham, 20thiky-five years ago, Benjamin
Bloom stressed the value of providing the studetit feedback and the need to
follow up with correctives (Guskey, 2008). He astiessed that these correctives
must be fundamentally different from original insttion (Guskey, 2008). Lastly, in
the informal sub-group is the summative assessmaéth evaluates achievement at
the end of specific educational programs (Poph&@62Ravitch, 2007). The
purpose of the summative assessment is to medsauleviel of student, school, or
program success. However, one problem has beerethdts were often reported in
ways that made it difficult for teachers to compmneth, so even if the tests are
suggested to use for formative purposes, a lat&amher comprehension makes this

difficult (Chappuis & Chappuis, 2008).
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Formal Assessment

The second category of assessment types wgrkas formal assessment which is
defined as a collection of data using a standaddiest in a standardized testing
environment (Laittsch, 2005). Due to the magnitatieequirements under NCLB,
standardized assessments are the norm for statessiiieg purposes. However, to
enhance student achievement, the best way is éoporate a variety of well-rounded
student achievement multiple assessment types tisedhey can combine results
from commercially available, standardized testhwhiose from locally developed,
alternative assessments” (Stapleman, 2000, p.r8.fact that is hard to dispute is
that testing is big business (Miles, 2001). Thiansunregulated industry whose
revenues have been skyrocketing. Not only is therest in the test itself, but the
scoring and reporting of the tests are expensieel{C2008b; Miles, 2001). Cech
(2008a) reported, “Tests, test delivery, scorigying analysis, professional
development ... accounted for about 30 percent o$tht billion in overall
assessment revenue” (p. 15).

Since the results of high-stakes test arengpmitant, there has been a call to
regulate them (Clarke, Madaus, Horn, Ramos, Ly&chynch, 2001). Testing
company executives reported that states spent 781060 million annually on
testing contracts (Toch, 2006). However, this egidd about one percent of the
overall budget. As a result, tests have not berrtisized as closely by the states and
local districts as they should be. Many statesatchave the time, finances, or staff to
implement tests that align with state standardslfT@006). These unaligned tests

will give skewed results and lack validity (Tocl®)(®). Unfortunately teachers have
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been trying to cover mountains of standards theyrag are on the test, but in the
end the tests have covered completely differenensi(Kohn, 2001b).

As long as the federal government mandatésgeand applies the funding carrot,
states have no choice but to struggle daily to dgnip order to validate limited
varying resources (time, money, staff,) local dis¢rmust employ these tests and
disaggregate data to improve curriculum and insivnal practices (Miles, 2001).
Testing is only beneficial if the information gatbd has transformed into practices
that improve student learning. It is clear thatkdy to the effective use of available
resources is to focus and strategically reallofederal resources...to meet the policy
and programmatic issues that are most pressinghamdre most likely to improve
student achievement” (Cicchinelli, Gaddy, Lefkayi& Miller, 2003, p. 3).

It is difficult to determine a standardizedessment’s ability to enhance student
learning, but even so, the quality of the assestmgraramount. It became even
more problematic when states adopted the ideologfy‘test-based accountability
systems embody the belief that public educationbsaimproved through a simple
strategy” (Strecher & Hamilton, 2002, p. 1). Iftetmand local districts have been
spending valuable time and money, but not yieldiogurate information, precious
resources were wasted (Herman & Baker, 2005). §anany different standardized
tests available to the consumer, the more variei #bility to assess student
knowledge.

There has been good news that often standaltists undergo rigorous
validation criteria, reliability testing, and stadization procedures from the testing

company (Stecher & Hamilton, 2002). The rationaiderlying reliability has been



Predict Benchmark Scordg

that a test should produce the same score evie dtudent takes the test on a
different day or is administered a version of tb& with a different sample of test
items. In other words, chance effects should nee lzasignificant influence on test
scores (Runyon, Coleman & Pittenger, 2000). Wlalability refers to whether test
scores are constant indicators of student perfocmaralidity signifies the degree to
which the test items reflected the specified cangemain (Ravitch, 2007).

There has been a concern that these large-sxtdrnal assessments will be
unable to measure the academic content and cumicabvered at the local level
(Wong & Nicotera, 2007). Furthermore, tests hawanair criticism from educators
and policymakers who believed tests should notdeel io make high-stakes
decisions because they are limited in the abilityneasure student attainment of
high-quality academic standards (Wong & NicoteQ72).

. Educators must be familiar with the way each typassessment operates in order
to determine the multiple indicators of studentf@enance. There must be enough
information about instructional practices to makgiovements (Wong & Nicotera).

In Arkansas, Questar Testing Company possdhserbntract during the first two
years of the study. Each item was field testedthed reviewed for bias. Items were
developed that incorporated examples specific tmAsas standards (Gray, 2007).
The constructed response items included rubricsdoring. The scorers originated in
Arkansas. They were trained and graded blind ieroia conceal and protect the
names of the tested students. Each item had maneotte scorer (Gray, 2007).
Unfortunately, Arkansas, like most states, consragth the testing company and

when the contractual time runs out the testing amgpotentially changes. Harcourt
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Pearson won the new contract, and will be thentestufacturer of the Arkansas
Benchmark Test through 2013 (Gray, 2007).

The Association of American Publishers (AABQQ) believed standardized tests
provided four critically important tasks: The fitsisk is to identify the instructional
requirements of individual students so educat@pard with effective, targeted
teaching and appropriate instructional materiate $econd task is to judge students’
proficiency in essential, basic skills and chalieggstandards, as well as measure
educational growth over time. Third, standardiz=std should help to evaluate the
effectiveness of educational programs. The fowsk is to monitor schools for
educational accountability under NCLB. However, 8P cautioned that tests
should be considered a means to an end and nehthiself (AAP).

Even within the same category of standardigets not all components have been
equal. There are different question types and @sgoédifficulty on individual tests
(Laitsch, 2005). One common item format is multipl®ice. This type provides an
adequate measure for lower level skills such aslwalary and general principles
(Laitsch, 2005). Constructed response offer thé dpasge for complex achievement,
such as application, inference, and generating thgses or conducting experiments
(Laitsch, 2005).

Performance and portfolio assessments arthaaght to be part of the
standardized testing genre, but allow for a denmatish of student competency
(Cavenaugh, 2008; Laitsch, 2005). In Arkansas,esitgdwith special needs are
permitted to submit a portfolio to show proficieniaymath and literacy when it is

determined the regular test is not appropriate (AB#D8a). These include
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performance assessments which offer presentatistaaent work. The portfolios
are extremely time-consuming and teachers speng hraurs in preparation. Scoring
also takes evaluators a number of hours. Thesesamssats are more expensive and
difficult to administer, and scores can not beedab match regular testing students
(Laitsch, 2005). Individual states work with testrgpanies to determine a design
suitable for students with special needs.

There are two primary types of standardizetsteriterion-referenced tests and
norm-referenced tests (Bond, 1996). Under NCLBestenay include either, or both,
of these assessments, and the law also stateethianing no later than the 2005-
2006 school year, a state must administer anngakaments in reading/language arts
and math in each of grades three through eightatehst once in grades ten through
twelve (DOE, 2003). Furthermore, beginning no létan the 2007-2008 school
year, a state must administer annual assessmesttgence at least once in grades
three through five; grades six through nine; aratigs ten through twelve (DOE,
2003).

Criterion-referenced tests are defined asestukinowledge measured against a set
of pre-determined standards (Ravitch, 2007). Edusathoose these tests when they
want to determine how well students master a sskité or a desired curriculum.
Criterion-referenced tests are designed to reftecknowledge and skills students
should know and be able to do in order to displagtery of the academic content
(Ravitch, 2007). In Arkansas, the criterion-refemshassessment have been required
by state statute, rule, or regulation and desidnyetthe State to measure student

performance/achievement on the State’s Academicgbbstandards (ADE, 2004).
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Cut scores on criterion-referenced tests, Iogeel by the testing company to
define proficiency, result in an arbitrary numbéstudents scoring above or below
the specified number. The test may be positivelyegatively skewed depending on
how well the teacher addresses the state-mandaiteeint standards (Deubel, 2008).
Critics would say this supports the argument fackéng to the test rather than
teaching for student achievement (Deubel, 2008sthj 2005).

Norm-referenced tests are defined as studewledge measured against other
students in the cohort. These tests measure stpdegotmance on a broad range of
academic content with test items that differenti@tveen high and low achievers
(Ravitch, 2007). Furthermore, norm-referenced tagschosen to highlight
differences in order to rank students. In Arkanfasnorm-referenced assessment is
required by state law, rule, or regulation to meashe performance/achievement of
Arkansas students (ADE, 2004) relative to the aaneent of students nationwide
who comprised the norm or standardization groumfparticular commercial
instrument. This allows students to be comparquetys, but in Arkansas these
scores are not factored into AYP. The scores aneehier, considered in the growth
model to identify weaknesses based on score refpontsthe testing company (ADE,
2007c).

On a norm-referenced test, scores are repsddidat half of the testers score in
the top 50 percent and half in the bottom 50 per@eaitsch, 2005). Items have
different degrees of difficulty and those that &re easy or too hard are rejected.
These items are not created to match state stamflaadsch, 2005). In norm-

referenced tests, score interpretations use thmalaurve to report student
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performance in terms of how many standard deviattbe test score is from the
mean test score (Laitsch, 2005). In Arkansas then+referenced test previously
given to students was the lowa Test of Basic SWillBS), this national test
compared Arkansas and district students to the samget nationwide. There were
also problems with the first-year administratiorttog test. Harcourt accidentally sold
the kindergarten test as a practice tests pritreéspring administration. The entire
state’s kindergarten scores were thrown out angketsudents were retested in the
fall with the Metropolitan Achievement Test as figgade students (D. Wolfe,
August 05, 2008).

Before states choose the type of standardestdthey need to consider three
guestions. Does the test match the educationasgoBbes the test address the
content assessed? Does the test provide appepriatpretations (Bond, 1996)7?
Laitsch (2005) reported that the Association fop&uwision and Curriculum
Development (ASCD) advocated multiple measuresgeige for the success of an
accountability system. Laitsch suggested that ASGRported assessments that are
“fair, balanced, and grounded in the art and s@eaidearning and teaching” (p. 3)
and must be “reflective of curricular and developtaégoals and representative of
content those students have had an opportunigatm’l (p. 3). ASCD also focused
on Limited English Proficient students and spec&gds students, and wanted an
evaluation that would accommodate needs. Lasttyasessment system should be
“valid, reliable, and supported by professionaiestfic, and ethical standards
designed to fairly assess the unique and diverségehand knowledge base of all

students” (Laitsch, 2005, p. 2).
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Pre-Assessments

In a desire to predetermine student profigreanod achievement levels, schools
have been creating or purchasing assessment systenmitor student progress and
determine how accurately students meet state s@smtamoughout the year (Clarke,
et al., 2001). In many states, reporting of anisaates are delivered too late in the
year to accurately remediate student weaknessdise gpe-assessments are essential
to raise achievement levels. There are few assegsrsgstems where the only
purpose of the system is to predict performanca later assessment. However,
interest in these assessments will increase aantingal NCLB targets continue to rise
(Perie, Marion, Gong, & Wurtzel, 2007). While thats tests have been important
communicators of student achievement and allowasho reform curriculum and
instruction long-term, the tests do not provideang information that schools may
employ to incrementally improve instructional pragrs. Furthermore, the state tests
do not address the learning problems of studeritsttive most need (Herman &
Baker, 2005). State tests are assessments offigand districts should understand
assessments for learning are a necessity to ircstadent achievement.

Carol Ann Tomlinson (2008) referred to infotima assessments which guide
instruction. Tomlinson stated:

| slowly came to realize that the most useful assest practices would

shape how | taught. | began to explore and appestiao potent principles

of informative assessment. First, the greatest pofvassessment

information lies in its capacity to help me see Howe a better teacher. If |

know what students are and are not grasping atesngnoment in a
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sequence of study, | know how to plan our timedsettknow when to

reteach, when to move ahead, and when to explalermonstrate something

in another way. Informative assessment is not anirertself, but the

beginning of better instruction. (p. 11)

Pre-assessments allowed for educators to&eahow students are performing at
a single point in time, but if the results are neépd immediately, and if the pre-
assessments are administered at different poirdadhout the year, growth progress
is measurable (Olson, 2007). This affords educaorspportunity not previously
available in the public school setting. In orderdo accurate measurement to weigh
against the annual assessment and to supply tdngesteuctional opportunities, it is
necessary to align assessments to state-mandateshtstandards (Carter, 2007,
Olson, 2007). This will in turn allow for growth ragurement regardless of
achievement status.

This new wealth of immediate student datagmresd educators with decision-
making information. It permitted them to considesgram decisions and evaluate
teacher effectiveness. Olson (2007) explained:

With the use of accurate measures and timely atcoebe analysis of
school/district progress, schools now can deterrtiieemount and nature
of academic growth that each student needs andbitgamize themselves to
accomplish these learning goals. (p 11)

According to Reeves (2004), CEO and foundehefCenter for Performance
Assessment, many school districts have started)wkita to drive decisions to

expand student learning and achievement. Schowkslteen learning to use pre-



Predict Benchmark Scorégl

assessments and end-of-the-year test results liwaéydack of, or increases, in
student achievement (Reeves, 2004). This is a lkegge because most data-driven
decision making a few years ago was more abouingakt end-of-year test results
with little or no analysis to tie-in causes. Paslap(2006) explained, “It was an
autopsy. I've never seen a patient get better Isscatian autopsy” (p. 40). A 2006
Randstudy revealed a common set of factors to helpa@xwhy some educators
tended to use data more and with greater levedsplhistication than others. The
factors included; accessibility, quality (real @rgeived), motivation, timeliness, staff
capacity and support, and curriculum-pacing press(ivlarsh, et al., 2006).

Using data-driven decision-making does notrguize effective decision-making
(Englert, Fries, Martin-Glenn, & Michael, 2005). 8 process of translating data into
information, knowledge, decisions, and actiong®l intensive, and practitioners
need to consider the trade-off of time spent ctihgcand analyzing data, as well as
the costs of providing needed support and infrasitre to facilitate data use (Marsh,
Pane, & Hamilton, 2006).

When a need is apparent and money is to be waddors and service providers
scurry in to fill the gap with a variety of prodsand services. These are referred to
by such names as benchmark tests, progress-maogiystems, and formative
assessments (Herman & Baker, 2005). Many of théyats are developed to
coordinate with state standards and allow schaddglminister them regularly, often
guarterly, to gauge student progress.

The quality of the assessment has becometedsand “there is little sense in

spending time and money for elaborate testing sysiéthe tests do not yield
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accurate, useful information” (Herman & Baker, 20p550). There are several
criteria for determining the validity of the presassment benchmarks. The criteria,
according to Herman and Baker, are as followsnalg standards and benchmark
assessments from the beginning of test developraehaince the diagnostic value
through initial item and test structure designueaghe fairness of benchmark
assessments for all students, insist on data slkyaests’ technical quality, build in
utility and hold benchmark testing accountablenf@eting its purposes

In Memphis, students at ElImore Park Middledthuse Think Link Inc.’s
Predictive Assessment Series. The thirty-five nmertests closely mirror the content
tested on Tennessee’s state-mandated benchmarlatesimmediately rate a child’s
performance. Students take the Think Link testsethimes each year, and reports
show the tactic is working. On a state report &ardore Park raised its grade for
value-added in math from an “F” to a “B” in two ysaand raised its value-added
grade in reading from “C” to “A” in one year (Saesn2005).

One available pre-assessment is the STAR kathSince program costs are
considerable, it is essential that a district welgghcost effectiveness against desired
student achievement outcomes. This assessmentagded by the Renaissance
Learning Company and offers computer-adaptive t@bish provide the respondent
with grade equivalency and percentile math scaregrfades first through twelfth in
less than fifteen minutes (Renaissance Learning3R2dhe accompanying
Accelerated Math Program supports curriculum byijaliag individualized practice
tailored to each student’s weakness, scoring resgsoautomatically and delivering

continuous feedback. All of the math questionslialeed to recommendations
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provided by the National Council on Teaching Mathéos (NCTM.) This is an
important factor as the Arkansas student learnkpgetations are also closely
aligned to the NCTM (Renaissance Learning, 2008).

The brochure published by the RenaissancenirtepCompany stated, “Teachers
can predict achievement on state standards, deterimeé appropriate level of
challenge, instantly place new students, identibse who need individual help, and
plan individualized instruction on the skills statleneed to become successful at
math” (Renaissance Learning, 2008, p. 3). A stulicikvdetermined whether or not
STAR Math predicted student achievement on the Wgka Benchmark Test would
allow a district to make informed financial decisso Furthermore, if a range of
scores were determined which had a high correlatiGuccess on the Benchmark
the information would be invaluable.

Consequences of State-Mandated Testing

In the current climate of mandated testingas been difficult to have a civil
discussion about NCLB as proponents and dissewttgh in. Reeves (2004), a
centrist on testing issues who heads the Centd?ddormance Assessment based in
Denver, discussed the myths associated with tgisl&ion He argued against the
premise that this law was a Republican Party taotsupport vouchers and charter
schools. His evidence was the Executive Ordergsidry then President Bill Clinton,
allowing parents to move their children out of saisdailing to achieve adequate
progress. In opposition to this view, Bracey (20@&jued, “The goal of NCLB is the
destruction of public schools, not their salvatiNCLB sets schools up to fail and be

privatized” (p. 68).
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Positive Consequences

It may be impossible to find an educator wbhesinot have an opinion about the
current state of testing in public education. Dsfiie controversy, proponents of
testing argue its meritReality Check 2002 public opinion survey, reported that
there is an agreement across the board that sca@oiaoving forward with
consideration to standards and testing, and, gstpfio backlash has been initiated
against the more rigorous requirements (Public Alge8002). Linn (2005), an
education professor emeritus at the University ab@do at Boulder and a frequent
critic of NCLB, reviewed results of the legislatiand stated “I was a little surprised
that things were generally as positive as they wardét may be that | would say that
NCLB is contributing more positively than | had givit credit for” (p. 5). Linn’s
comments centered on a study of NCLB he participatdor the Center on
Education Policy.

The language surrounding testing has beengaignin order to eliminate, as
much as possible, the subjective nature in therahgtation of student achievement,
state and district policymakers make every efforeport performance in terms that
are clear and understandable to students, pasrmighe public (ADE, 2004;
Stapleman, 2000). As a result, students, parentsfaeulty are internalizing the
lingo previously left to only the psychometricianstranslate. It is now possible for
the layperson to know and interpret individual agleiment levels (Stapleman, 2000).

Those who support state-mandated standartéztgivalue these tests as tools in
providing data and results necessary for schoaisftom (Arens, 2005; Schmoker,

2000). Testing allows educators to focus instrunaigractices and to identify and
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abandon weak curriculum, with the hope that eveélytpablic education will turn to
alternative forms of assessment (Schmoker). Stats are also powerful motivators
for reform. Schools now have to set goals and etaltheir systems (Herman &
Baker, 2005). This focus on accountability hastéathers to rethink their
methodologies for teaching. The new concentratiostandards included processes
such as reasoning, problems solving, using multggeesentations, communication,
and making connections, which are embedded in omaktions on standardized tests
(Duebel, 2008).

Another positive result of testing has beeanahility to focus on individual sub-
groups and identify particular needs, since marsdai® require these populations to
meet AYP (Cavenaugh, 2008). Guilfoyle (2006) exydal:

If nothing else NCLB has launched an unprecedeifuieas on the reading
and math abilities of previously marginalized stude By requiring the
disaggregation of test scores by subgroups oestisd- such as English
language learners, racial minorities, and studeittsspecial needs — NCLB
ensures that schools don’t bury these studentssteses in schoolwide and
gradewide averages or gloss over the achievemesttbat those scores
reveal. (p. 11)
The accountability system attempts to assure ade@intion to these groups of
students by requiring the separate reporting afltesSuch disaggregated reporting
of results provided a mechanism for monitoringdbkievement of lower performing
groups and narrowing achievement gaps (Linn, 206%)rkansas, the data have

been disaggregated by sub-group. The state reayrnhere the federal government
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is just now waking up to this reality, that grovighas important as meeting AYP. If a
sub-group showed ten percent growth from one yetrd next, the school received
safe-harbor to demonstrate that progress was maderesult, the district would not
be penalized (ADE, 2007a).

Negative Consequences

For every proponent of standardized testiegelinas been an equally vocal
dissenter. Kohn, (2001a) the loudest of the critated, “Don’t let anyone tell you
that standardized tests are not accurate meadJuresruth of the matter is they offer
a remarkably precise method for gauging the sizbehouses near the school where
the test was administered” (] 1). State trends gheve has been a positive statistical
correlation between higher geographical areas ssmoomic level and the level of
proficiency ratings (NORMES, 2009).

Kohn (2004) also argued there have been nitiymsffects of testing. He
believed tests are forcing good teachers out ofa&thn and forcing minority and
low-income students out of school. Creativity isnigestifled while “teaching is being
narrowed and dumbed-down, standardized and sctiffethn, 2004, § 1). Other less
emotional dissenters argued the test’s limitatisosh as, the multiple-choice format
which does not indicate a student’s ability to gmalin writing or apply processes
(Schmoker, 2000).

Cech (2008b) quoted Koretz, a professor avatdis graduate school of
education, saying that due to the NCLB law, thexg Ibeen widespread teaching to
the test, strategic reallocation of teaching talantd other means of gaming the high-

stakes testing system. This produced scores andtidardized tests that were
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substantially better than the students’ masteth@imaterial. Arkansas has tried to
overcome these limitations by providing questiofmsciv require written responses

and mathematical open response questions forainigsts to apply and infer (ADE,
n.d.).

Another critic, Popham (2003), compared usiolgievement tests to judge the
quality of education to that of measuring tempamtith a spoon: whereby
achievement tests should only be used to make aatiginterpretations. There is a
fear that those who fund and evaluate schoolsprélbume that poor scores indicate
an inferior quality of education (Wallace, 2000hig fear may drive schools to lose
creativity and spend time teaching the technigdi¢sst-taking rather than
developing a more rigorous curricula (Wallace, 206@rthermore, when the link
between what is taught in the classroom and whasied is ignored, negative results
are likely to happen. Principals face the pos$ibdf losing jobs if their schools’
standardized test scores don’t measure up; supedeants can be fired and school
boards can be dissolved if districts perform po¢viiallace, 2000).

There are opponents of NCLB who see the sottoaite legislation as being one
step closer to a voucher system (Kohn, 2004). Tost stringent critics believe the
implication is the higher the student achievemeneél the more difficult the test
becomes in order to ensure schools and studehté$aa result, public education
will deteriorate, and school choice will allow théfillment of a conservative
ideology whereby private education rules the dayhii).

NCLB presumed that by monitoring the perceatafystudents who are proficient

in reading and mathematics, this would be sufficiendentify schools that are doing
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a good job versus schools needing improvement (Ka&&uller, 2003).
Unfortunately, this assumption has several flavist Foecause schools are held
accountable for performance by student subgroapge Idiverse schools would be
less likely to meet targets simply because theghaere subgroups and hence more
opportunities to miss achieving AYP goals (Nowalkéller, 2003) Second, simply
monitoring the percentage of students in a schéal gcored at or above the
proficient level in comparison with an annual tdrgercentage places too much
emphasis on student enroliment characteristic$y asa@ny school that routinely
receives a large influx of limited English profiniestudents each year will be at a
disadvantage in comparison with a school that vesevery few (Hoff, 2009). Third,
monitoring school performances based on a single gssumes that current student
performance is a function of only the current yeamstruction — ignoring past years.
Fourth, reducing scores to a single cut-point (preft or above vs. below proficient)
loses a significant amount of information aboutlstut performance (Thum, 2003).
In most cases, a school will not receive credinh@mving students up within an
achievement level, nor will it be sanctioned ifd#ats move down within a level
(Goldschmidt & Choi, 2007).

There is also the issue of test reliabilityteat is gauged by the standard error of
measurement or the degree to which the scores vepuéchd out around the average
score if the same student took the test many t{iRaayon, et al., 2000). The
measurement error on standardized tests stem fraumaer of random factors, such
as the student’s health on the day of the testottme of the test the student receives,

or how well the student slept the night before. arknof a well-designed test is that
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the measurement error is small relative to theeasfgcores on the test (Crone,
2004).

Another concern is that of test validity. Messment experts have been explicit
about what makes a test valid in an accountatsistem (Cech, 2008b; Popham,
2008). If alignment to the curriculum has been wasad instruction does not match
the standards, then the assessment would not heestandards for validity and the
reported scores could not be relied on as an ateequdyge of a school’s effectiveness
(Popham). However, this is unfortunate when thesees are the determining factor
in whether a school is rewarded or sanctioned ®a006). Popham (2008) argued
that tests are not valid but refers to assessnadidlity which is defined as the
accuracy of a score-based inference about a testdatatus. He stated, “Tests aren’t
valid or invalid; inferences are” (p. 82).

Early success reported by NCLB proponents bgagn illusion if states are using
statistical loopholes (Cech, 2008b). If confidemdervals are used to calculate AYP
where an error range is determined, either plusious, it will skew the results. The
statistical measure of using a confidence intewalld be correctly applied to
sampling of a population and not on the completeufadion. The inaccurate use
would provide an error range for an entire popatatvho has already taken the test
and is statistically inappropriate (Trochim, 2008pwever, the federal government
allows states to use this measure as way to keegr fchools in the needing
improvement phase (Popham, 2005a).

Less complex methods of loopholes to elevat® Aave been used. Often cut

scores appear arbitrary, when states change thenrav scores have been reported,
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or when the rigor of a test is weakened by makiegs easier (Popham, 2005a).
Furthermore, schools tutor bubble-students, orehadso fall just below the
proficiency level, by teaching test taking techmgwo move lower students upward.
This practice does nothing to increase student cengmsion of the standards. In
extreme cases, low-performing students have besmouliaged from attending on test
day (Guilfoyle, 2006).

In Arkansas, the state mandated that 95 peofemy student population,
combined or subgroup, must take the test, or tieicti or school will not meet AYP
(ADE, 2004). When the eleventh grade literacy vest updated and rigor was
increased, very few schools met AYP (ADE, 2004) aAesult, the state revamped
and lowered AYP target percents considerably. Qtiser;, a majority of Arkansas
high schools would be on the school improvemet{ABE, 2004).

Unintended Consequences

If accountability systems have the powerharge behavior, as the early
evidence indicated, then it is imperative to enshat these systems change behavior
in correct ways (Stecher & Hamilton, 2002). Occaalty high-stakes tests produce
undesirable and unintended consequences, suchdcsrng the test or excluding
students from testing (Fuhrman, 1999). Positiveseqnences of high-stakes testing
include: better information about individual stutielkknowledge and skills, may
motivate students to work harder in school, seedrelr signals to students about
what to study, and help students’ associate persdivat with rewards (Cawelti,
2006). Negative consequences of high-stakes testohgde: test frustration and

discouragement, misplaced competitiveness cautugsts to devalue grades and
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school assessments, and tying assessments totstugtaduation or promotion
whereby students drop out or increase the numbgeak necessary to graduate
(Cawelti, 2006).

Positive consequences for teachers may includwre efficient way to diagnose
individual student needs and help teachers toiiyearieas of strength and weakness
in the curriculum (Cawelti, 2006; Popham, 2007hitRermore, high-stakes testing
may help identify content not mastered by studantkredirect instruction. This will
motivate teachers to work harder and smarter, leachers to align instruction with
standards, and encourage teachers to participgtefessional development to
improve instruction (Carter, 2006; Cawelti, 2008ggative consequences for
teachers may include encouraging teachers to foespecific test content more than
curriculum standards. In a study of 376 elemengéay secondary teachers in New
Jersey, teachers indicated that they tended tb teate test, often neglected
individual students’ needs because of the strinfgnis on high stakes testing, had
little time to teach creatively, and bored themesland the students with practice
problems as the teachers prepared the studerdtafutardized testing (Cawelti,
2006). This may lead teachers to engage in inapjateest preparation, devalue
teachers’ sense of professional worth, and end@ehters to cheat when preparing or
administering tests (Popham, 2007a).

Positive consequences for administrators delan examination of school
policies related to curriculum and instruction,ghatiministrators’ judge program
quality, lead them to change school policies tormup curriculum or instruction, and

help them make better resource allocation deciqiGasvelti, 2006). Negative
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consequences include: lead administrators to gradicies to increase test scores but
not necessarily increase learning, cause admitossrto reallocate resources to
tested content at the expense of other coursese wesources on test preparation
(Stecher & Hamilton, 2002).

Accountability models will also have uninteddmnsequences. Schools, in
general, must be careful to overcome a hazardquigcapon of concentrating on the
bubble kids. This practice happens all too freqyearid has become a negative,
unintended consequence of testing. Neal and Whén{as cited in Figlio, 2008)
from the University of Chicago, who noted that agwiability systems based on
getting students above a given performance thrddbkalbded to induce schools to
focus on the kids who are almost proficient. Figeo08) stated:

This type of system may lead schools to employcsigke discipline in an
apparent attempt to shape the testing pool, or gvatilize the school meals
program to artificially boost student test perfonoa by carbo-loading
students for peak short-term brain activity. (1 4)

Summary

The review of the literature indicated many reskars believe states need to
develop accountability systems designed aroundrakewguts of data rather than a
one-shot test. There are a variety of growth moatedslable for implementation
which draws from a number of data sources. Furtbegnthe review provided an in-
depth examination of assessment theory. Assesdordeairning is formative
assessment theory which presents the educatoinfatiiation about student

understanding, enabling interventions to happetantly (Popham, 2007b).
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Assessment of learning is the summative evaluaystem typically found in the
state-mandated benchmarks (Popham, 2007b). Trewg@resented consequences to
mandated testing. In chapter three the methodalsgy to study the STAR Math test
as a predictor of achievement was a quasi-expetahdasign. Data was collected
and presented in chapter four. An analysis of tita dnd its impending implications

for assessment were discussed in chapter five.



CHAPTER THREE — DESIGN AND METHODOLOGY
Introduction
A primary piece of No Child Left Behind (NCLB)as requiring states to test
student populations. As a result, it is essentidlet able to predict how students will
perform on benchmark tests. This study was desigmédascover if the STAR Math
Test is an accurate indicator of student proficjeme the Arkansas Benchmark Test.
Several factors presented a rationale fordtudy. First, the STAR Math Test, in
conjunction with its partner program, Acceleratedtlh) enables a teacher to offer
remediation based on student weaknesses (Renadsaaming, 2006). Second,
state funding and control of a school districtasdd directly on benchmark
performance (ADE, 2004). The third factor is fiscedponsibility where any
purchased program must be determined to be woethdst. If the program does not
provide an accurate indicator then limited resosiare wasted (Miles, 2001).
Population
Demographics for the school and district engassing the three years accessed
for the study have been shown on Table 1. All sdapndata was available from a

Northwest Arkansas Middle School, and was normetigessible to the researcher.
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Table 1.

Demographics: Study Site School

_ Year

2005-2006 2006-2007  2007-2008
% Free and Reduced 49 58 50
% Students with Disabilities 08 10 11
% English - Second Language 08 13 13
% White 70 75 74
% Hispanic 21 24 20
Total Student Enroliment 411 394 416

Note: From the National Office for Research, Measuremamd, Evaluation Systems (2009).

Sub-populations < 10 students were not reported

Sampling Procedure
The data originated from the sixth, seventid, @ghth grade student populations
and was compiled over a three year period. Allsttdcores were kept anonymous
for the purpose of the research. A random sampliaig not appropriate for this study
in order to limit interference from the nuisanceiables. Runyan, et al. (2000)
defined these as “Variables that may interfere wWithassessment of the effects of the
independent variable” (p. 17). In this study nuamariable were those associated

with students moving into the districts and includetside curriculums and teachers.
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In order to investigate how Arkansas educators @ckethe use of pre-assessments as
an indicator of student achievement, surveys wené gut via e-mail. These
addresses were obtained through an administrdistrserve.

For the correlation between the 2005 STAR Math-test and the spring 2006
Benchmark, student scores from the spring 2005 lBaack Test, the fall 2005
STAR Math pre-test, the spring 2006 Benchmark Tasd, the spring 2006 STAR
Math post-test. The sample size for the sixth gradeided 82 students, and the
seventh, and eighth grade sample sizes were 882atlidents, respectively. For the
correlation between the 2006 STAR Math pre-tedtthe spring 2007 Benchmark,
student samples participated in the spring 200&B@ark Test, the fall 2006 STAR
Math pre-test, the spring 2007 Benchmark Test,taadpring 2007 STAR Math
post-test. The sample size for the sixth gradeuged 97 students; the seventh had 69
students, and the eighth grades had 97 studeRts. the correlation between the
2007 STAR Math pre-test and the spring 2008 Bereknstudents participated in
the spring 2007 Benchmark Test, the fall 2007 STARh pre-test, the spring 2008
Benchmark Test, and the spring 2008 STAR Math pestt-The sample size for the
sixth grade included 117 students, the seventh ati@lents, and eighth grade had 95
students.

By including only these students in the stutw students moving into the
district influenced by outside instructors and muwla did not affect the results. All
students examined had an equal chance of bein@cased on the stated criteria.
No students were included or excluded based ob-g@spulation status; chances of

inclusion were exactly the same as the generallptpn.
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Research Setting
A consistent method used over the three yeased to limit nuisance variables.

The STAR Math test was administered by a certifezsther in a computer-based
laboratory. No outside help was available to thelent, and the teacher acted only as
a proctor for the testing session. Each testedpgwas given 45 minutes to complete
the assessment, and students remained quiet Watihars finished the test. The
Arkansas Benchmark is a spring standardized testwais administered in the
appropriate setting with certified staff, time coasts, and standardized procedures
set by the state were strictly adhered to. Traifamghe Arkansas Benchmark was
provided by the same District Test Coordinator dherthree-year time span
(Conner, 2009)

Research Design
Questions

Four questions were addressed in this study

1. What relationship exists between the STAR Mathtpst-and post-test in the
sixth, seventh, and eighth grades for 2006, 200d ,2008?

2. What relationship exists between correspondingestudopulations over two
consecutive years of the Arkansas Benchmark isittth, seventh, and eighth
grades for 2006, 2007, and 20087

3. What relationship exists between the STAR Mathtpst-and the Arkansas
Benchmark examination in the sixth, seventh, agtthigrades from 2006,

2007, and 2008?
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4. How do Arkansas administrators view the use ofgegessments as an
indicator of achievement on the Arkansas Benchriiast?

Independent Variable

The independent variable in the study wasStiae Math pre-test scores.
Dependent Variable

The dependent variable in the study was thk@igsas Benchmark Test scores of
corresponding students.

Hypothesis

Null hypothesis

There is no significant relationship between thé&BTath Test and student
achievement on the Arkansas Benchmark Test. THéyppbthesis is designated by
the symbol H
Alternate hypothesis

There is a significant relationship between the BTMath Test and student
achievement on the Arkansas Benchmark Test. Temale hypothesis is designated
by the symbol H

Timeline

STAR Math test data and Arkansas Benchmartesdor three years spanning
2005 to 2008 were gathered in the fall of 2008th&tsame time, surveys were sent
across Arkansas via e-mail. After data collecttbe, information was analyzed and

presented in the spring of 2009.
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Table 2.

Timeline of the Study

_Date _Event
Spring 2005 Middle school students participatthenArkansas Benchmark
Fall 2005 STAR Math pre-test given to all middégol students
Spring 2006 Middle school students participatthenArkansas Benchmark
Spring 2006 STAR Math post-test given to all meldthool students
Fall 2006 STAR Math pre-test given to all middigol students
Spring 2007 Middle school students participatthenArkansas Benchmark
Spring 2007 STAR Math post-test given to all meldthool students
Fall 2007 STAR Math pre-test given to all middéagol students
Spring 2008 Middle school students participatthenArkansas Benchmark
Spring 2008 STAR Math post-test given to all meldthool students
Fall 2008 Surveys sent to Arkansas Educators
Fall 2008 Data are gathered and analyzed

Statistical net&lincluded frequency distributions,
correlationssts for reliability, Coefficients of Determination

and scattertplo
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The STAR Math computerized program scored pothtests and post-tests by
running scan sheets through a scantron machineditdka computer by software.
Results were compiled and available through a laedd-based program supported
by a password. Prior to 2008, the Questar testmgpany scored the Benchmark
Tests and returned results to the district by inldial, school, and district reports.
Scorers throughout Arkansas were trained usingrsgguides and rubrics. In 2008,
Harcourt Pearson developed, implemented, and steatew augmented
Benchmark Tests also using trained scorers frorinvthe state. In both cases, all
open-response questions were scored blind. Reselt®turned to individual districts
by May 3f'of each year (ADE, 2007; Gray, 2007).

The first procedure was to separately testehability of each variable; the STAR
Math Test and the Arkansas Benchmark examinatibis. @habled the researcher to
determine the extent to which each variable indigity produced a consistent
outcome from year to year. For the STAR Math Testrelations were calculated
with the aid of the SPSS Statistical Software Paogusing pre-tests and post-tests
from the available student sample populations. @halysis measured pre-tests and
post-tests spanning three years using ordinal reomkesach of the sixth, seventh, and
eighth grades. Calculations were done separateblifthree years. The same
procedure was repeated to test the reliabilithefArkansas Benchmark Test. The
spring 2005 Benchmark and the spring 2006 Benchmvark ranked from the
existing student populations and correlated. Thie@dure was repeated for the
spring 2006 and the spring 2007 Benchmarks asasehe spring 2007 and spring

2008 Benchmarks.
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The procedure examined the relationship betvtiee STAR Math test and the
Benchmark students by ranking samples accorditigeio grade equivalency on the
STAR Math pre-test and according to their corresigonspring 2006 Benchmark
assessment scores. Students’ scale scores onnttenterk were converted to raw
score percents prior to ordinal ranking. This wegseated for the STAR Math pre-test
in 2006 and the spring 2007 Benchmark assessmevelbas the STAR Math pre-
test in the fall of 2007 and the spring 2008 Benatinassessment. Scores included
each of the sixth, seventh, and eighth grade levels

Strategies Applied in the Study

The research design implemented for this stualy a quasi-experimental design
receiving this designation because a random sagpisignment was not applied
(Trochim, 2008). The design also incorporated rpldtgroups and multiple waves of
measurement in order to ensure a triangulatioratd.d'wo types of triangulation
were used in the study. The first was data triagigut which involved space, time
and persons (Triangulation in Educational Research). This study used data over
three separate years and three separate grade \atieleach unit measured
independently. The second was methodological ttiktign, which involved using
more than one method and consisted of within-metrdzetween-method strategies
(Triangulation in Educational Research, n.d.). idl®ewing methods were used in
the study.

Coefficient of Determination
This is a technique used to interpret theatation coefficient designated by the

symbolr?, and is defined as the percentage of varianoaénvariable that can be
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described or explained by the other variable (Rangt al., 2000). The Coefficient of
Determination figured the effect the independemiaide, the STAR Math pre-test,
had on the dependent variable, the spring Benchisskssment. The standard was
set where the alpha-level)(=r2 > 40% and was considered necessary to reject the
Ho and accept the H

Descriptive Statistics

A set of statistical procedures used to om@rsummarize and present data
(Runyon, et al., 2000).

Frequency histogran®ne of the descriptive statistics implementechagtudy. It
is a form of a bar graph representing a frequemstyildution in which a continuous
line or bars indicates the frequency of each socogroup of scores (Runyon, et al.,
2000). For this study, the strategy was appliecdsearch the apparent ceiling effect
evident when using finite scores and ordinal ranks.

Mean A measure of central tendency calculated by addiihgf the scores in a
data set and dividing by the number of scores (Rangt al., 2000). In this study, the
mean provided a basis for comparison between tdegevels and the years studied.
It was applied on the raw data sets and the ordamiing data sets.

Standard deviatiorA descriptive statistic used for reporting wherpragimately
two-thirds of the distribution lies (Runyon, et,&000). It was calculated by finding
the square root of the variance. A normal, unskeeugde will have 34 percent of the
cases between the mean and 1 standard deviatioe abbelow the mean; 68

percent of cases between 1 standard deviation abalvé below the mean; 95.5
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percent of cases will be within two standard deoret of the mean (Medical
University of South Carolina, n.d.).
Linear Regression

This strategy was used when the projections wepea®d to be in a straight line
with actual values (Griffith, 2007). In this studyrve estimationvas applied. The
curve can be used to estimate the values of pooitget in the data set. Specifically
this was done througéxtrapolationwhich is defined as extending the curve beyond
the existing points (Griffith, 2007).
Omega squared

Omega squared was an index of the degree itth\iie variance in one variable
accounts for the variance in another (Runyon,.eP80D0). Omega squared was
calculated by using the following formula.

W2 = df betweer{F — 1)
dbetween(F — 1) +N

The standard was set where w? > 40% and was considered necessary to reject the
Ho and accept the H
One way ANOVA

This is a form of an analysis of variance tilldwed the researcher to compare the
effects of different levels of a single variabl&he purpose of the ANOVA test is to
determine the existence (or nonexistence) of &statlly differenceamongthe
group means” (Brase & Brase, 2006, p. 722). Theltesere reported in table
format and analyzed through the significance IéReinyon, et al., 2000). The

standard was set whesie= p < .05 and was necessary to reject the H
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Pearson Correlation Coefficient
This was the primary statistical model usethestudy and this statistic allowed

the researcher to describe the extent to whicllate fit a linear model. The
coefficient ranged in value from -1 to +1. Zeroigales no relationship between the
independent and dependent variable from Gay araskain’s bookEducational
Research: Competencies for Analysis and Applicafjas cited in Wisdom, 2008).
The closer the coefficient is to the value of ahe,closer the variable values are to
fitting a perfectly straight line when graphed be k-y coordinate plane from
Hinton’s work “Statistics Explained” (as cited inislom, 2008). The primary data
sets were ordinal rankings and as su@paarman Correlation Coefficieistthe
statistical tool normally used.

However, when there are numerous tied ranks oereitin both thex- and

Y-variables, the Spearman formula tends to yieldispsly high coefficient

of correlation. When there are many ties, it iSgnable to apply the Pearson

r formula to therankeddata. (Runyon, et al., 2000, p. 188)
A tied rank refers to the fact that the numberhef sample size was larger than the
available ranks, so that within the ordinal rangeaup several had the same rank
score. Since there were numerous ties with botiXtlamdY-variables, the primary
correlation dedicated for this study was a Peacsorelation but using ranked instead
of raw data. Ties were averaged and the mean viadatad for the ranked
dependent variables. However, for comparison p@pdse study included
correlations for Spearman using ranked data ancs@easing raw data. All data was

run through the SPSS Graduate Pack software t@egutential calculation errors.
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The standard was set where r > .500 and was considered necessary to reject the
Ho and accept the H
Survey

Surveys were collected from around the statethe results were compiled to
garner further information from Arkansas educatQuestions were created by the
researcher and designed to evaluate educatorss\oétie ability of a pre-
assessment to predict student achievement on #ensas Benchmark examination.
This survey was based on a stratified samplings &ha technique in which the entire
population is divided into distinct subgroups oat, based on specific
characteristics (Brase & Brase, 2006). In this cdlsemembers of the sample group
had at least a bachelor’'s degree and experiermebiinc education.

Statistical Treatment of Data

Magnitude of the Relationship

There are two basic features of every reldbietween variables. These are the
relations of magnitude (size) and reliability (triutiness) (Elementary Concepts in
Statistics, n.d.). The magnitude of the indepensantble over the dependent
variable is uncovered through correlation calcolai“where an attempt to somehow
evaluate the observed relation by comparing tartagimum imaginable relation
between specific variables (Elementary Concep&tatistics, n.d., § 3). The
independent variable in this study was the StahMedt. The dependent variable was

the student results on the Arkansas Benchmark Test.
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As a note, correlation research does nottigftuence any variables, but only
measures them to look for relations between thefseriables (Brase & Brase,
2006). Data from correlation research can onlynberpreted in causal terms based
on theory, but cannot conclusively prove caus@iynyon, et al., 2000). A Line of
Best Fit was graphed to determine if there waseali relationship between the
ordinal ranks of the independent and dependenabias (Griffith, 2007).

Reliability of the Relationship

Reliability or truthfulness of the hypothessalculated by determining the
statistical significance gr-valueof the variables over time (Trochim, 2008). The
statistical significance of a result uncovers tegrée to which the result is true.
However, a research finding may be true withouhgp@mportant (Creative Research
Systems, 2007-2009). The higher figalue the less we can believe that the
observed relation between variables in the sanspdereliable indicator of the relation
between the respective variables in the populgfmyon, et al., 2000).

Alpha-level

The alpha-level (a) represents the level griificance set by the experimenter. It
is the confidence with which the researcher camdedo reject the null hypothesis
(Runyon, et al., 2000). The significance levehis probability value used to
conclude that the null hypothesis is an incorréaiesnent. In this study the statistical
significance was calculated separately for eadh@three years using multiple
measures. The-value the measured probability of a finding occurringdhance
alone given that the null hypothesis is actualleins set at <0.05 which converts to a

95% confidence interval of how likely the sampleameepresents the population
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mean (Medical University of South Carolina, n.dhe alpha-level was set at the
following standards by the researcher .500,p-value< .05,r2 > 40% andwn? > 40%.
All four standards must be met to conclusivelycejae H and accept the +and
complete the methodological triangulation of ddtagngulation in Educational
Research, n.d.).
Ethical and Political Considerations of the Study

While all information was available to the apprapei district personnel, all
student names remain confidential. As a resulpersonal student information
appears in this study. In addition, survey respatsleere kept confidential.

Summary

Great care was taken with the design and mdetbgy of this study. A quasi-
experimental design was chosen to fit the standafrdata and methodological
triangulation. Three years worth of data was acdataed for three separate grade
levels. Multiple measures were also involved inrégmearch design. While Pearson
with ordinal rankings was the primary correlatiadditional measures were applied
to be used as a comparison. Other strategies idjwkescriptive statistics, linear
regression, omega squared, and analysis of thencgriand a survey. Furthermore,
separate tests of internal reliability were perfedhseparately on both the Benchmark
and the STAR Math tests to ensure the variables vatiable by themselves. In
addition, nuisance variables were considered aniteld to the best of the

researcher’s ability.



CHAPTER FOUR — RESULTS
Introduction

There were several factors to consider bdfmeesults of the study were
interpreted. The first was the sample selectioriferstudy. The samples were taken
from the sixth, seventh, and eighth grades forydaes 2005-2006, 2006-2007, and
2007-2008. Only samples which included students ndtbtaken the previous year’s
benchmark test, the STAR Math pre-test, the STARWNpast-test, and the current
spring benchmark test for the observed years warsidered. As a result the sample
size was different for each year and each grads.|&o complete a data triangulation
each grade and each year was measured independedtliyen compared rather than
calculated as a whole. This allowed the range efésults as well as the reliability to
be considered.

The second factor was the trustworthinese®study. As with any study this was
limited by the nuisance or extraneous variablegs€hwere examined in chapter one
under the limitations of the study. Primarily, ta@vere important outside
characteristics to student achievement such abeaegaoality, curriculum quality,
parental involvement, socio-economic status, angdage barriers. It was impossible
to control these variables within the constrairitdh study, but every effort was
made to minimize their effect.

Another factor which might affect the resuitsluded the dependent variable, the

benchmark test. For example, the degree of ditfjonhs changed from year to year,
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and the cut scores identifying proficiency werealdjusted periodically (ADE,
2007a). To overcome the latter problem and incrédaséustworthiness of the study,
proficiency ratings were disregarded and scaleescaere converted to raw scores
and percentages were calculated. Furthermoreeartti of each contract period the
test manufacturer potentially changes (ADE, niddicating the necessity for a
measurement to ensure the new test and the prevemechmark test still had a
reasonable degree of reliability.
Results
Three years worth of data were accumulatedladnagnitude and reliability of
the variables were calculated by using a Pearsomrelation, a scatter plot for line of
best fit and curve estimation, a coefficient ofedetination, an analysis of the
variance (ANOVA) test, and a calculation of Omegaased. Based on the
application and analysis, the original null hypaikevas deemed to be incorrect. The
Howas rejected when all of the calculated correlatioefficients were above the
.500 mark and thp-valuescalculated were below the .01 to .05 level of igance.
The results of the statistical calculations weneststent when comparing each
separate grade level and each of the three testulgs. Therefore, thejivas
accepted that a statistical significance does &eteen the independent and
dependent variables.
Analysis of Data
Research Question Number One
What relationship exists between the STAR Mathitest and post-test in the

sixth, seventh, and eighth grades for 2006, 200d 26087
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Internal Reliability of the Independent Variable

The first step was to determine the religpiif the independent variable. In order
to calculate the relationship between the pre-@stspost-tests of the independent
variable, it was necessary to measure the comwelati the STAR Math pre-test to the
post-test from 2005-2006, 2006-2007 and 2007-200Be sixth, seventh, and eighth
grades. Tests for reliability using the Pearsaorrelationsvere performed to
measure for consistent outcomes. Table 3 showgtistigally significant correlation
of reliability in more than one result with a rangfe625 to .836. The sixth grade
showed the least significant change from one pstast year to the next with
consistent declines for all three years. The eightidle pre-test and post-test for the
2007-2008 year was the only grade in the analykisiwexperienced an increase in
the correlation over the previous year. Samplessizere greater than the number
indicated because the grade equivalencies wereeddo ordinal rankings which
only allowed for ranks between 1 and 12.9 causungerous ties among the samples

creating the appearance sample sizes were reduced.
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Table 3.

STAR Math Test Correlations of the pre and poss tes

Grade STAR Math Pre-2005 STAR Math Pre-2006 STAR Math Pre-2007
Post-2006 Tests Post-2007 Tests Post-2008 Tests
Correlation Coefficients Correlation Coefficients Correlation Coefficients
Sixth 719*** n=49 .707** n=50 .625*** n=62
Seventh .838*** n=51 T17%* n=43 .B673*** n=47
Eighth .806*** n=48 .639*** n=40 707*** n=45

Note:Pearson using ordinal ranks — Sig. (2 tailed)
n = sample size

*** Correlation is significant at the .500 level

Research Question Number Two
What relationship exists between correspondindent populations over two
consecutive years of the Arkansas Benchmark isittth, seventh, and eighth grades
for 2006, 2007, and 2008?
Internal Reliability of the Dependent Variable
The second step in the analysis was to disdbeereliability of the Arkansas
Benchmark from 2005-2006, 2006-2007 and 2007-20@Be sixth, seventh, and

eighth grades. The 2005 spring administration efBenchmark was compared to the
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2006 spring administration of the Benchmark usiogesponding student
populations. The results in Table 4 showed sta&ilyi significant correlation
coefficient calculations when testing reliabilitymore than one measure of the
Arkansas Benchmark Test with a range of .794 t8..98e results were greater than
were found in the STAR Math pre-test and post-d¢estelations. However, there was
a decline in each progressive grade level fronsgheng 2007 to the spring 2008
administration of the Benchmark.

The change in the test manufacturer for gngng 2008 administrations of the
Benchmark test which might account for the declme,even with the decrease the
correlation coefficients demonstrate a statistycsignificant result over time. This
indicated minimal effect from the limitation of mtducing a different test
manufacturer as was discussed in chapter one.dfartine, this also illustrated the
necessity of performing a measurement to ensutdhbalependent variable

provided for consistent outcomes on its own merit.
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Table 4.

Arkansas Benchmark Correlations

Grade Spring 2005 and
2006 Benchmark

Coefficients

Sixth .938*** n=45
Seventh .960*** n=38
Eighth .900*** n=40

Spring 2006 and
2007 Benchmark
Coefficients
.894*** n=48
O17%* n=41

.904*** n=46

Spring 2007 and
2008 Benchmark
Coefficients
794*** n=60
.859*** n=43

871%** n=49

Note:Pearson using ordinal ranks — Sig. (2 tailed)

n = sample size

*** Correlation is significant at the .500 level

Research Question Number Three

What relationship exists between the STAR Mathitest and the Arkansas

Benchmark examination in the sixth, seventh, agtthigrades from 2006, 2007, and

20087

Descriptive Statistics of the Raw Data

The initial treatment of the variables was to examthe raw data of the STAR

Math grade equivalency and the raw score percdntedenchmark for each of the

three years and three grade levels. Comparisotaréakin the following: sample

group sizes; mean grade equivalencies; standaidtoias for the STAR Math pre-
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test; frequency distributions of the grade equinaies; mean raw score percents for
the Benchmark Test; the standard deviation of #rebmark test; and frequency
distributions of the raw score percents.. Wherstaadard deviations were compared
between the grade equivalencies and the benchnthekbenchmark standard
deviations were significantly larger. The highes #tandard deviation, the more
different scores were from one another and frormtlean (Runyon, et al., 2000).
These facts were summarized in Tables 5, 6, aRdrthermore when the frequency
distributions have a high standard of deviatior,rtiean is not a good measure of
central tendency (Runyon, et al., 2000). Over ltihed year period, the range of the
means between the grade equivalencies and thegaviera score percents went from
a low of 6.14 and a high of 65.22. The same held tor the range of the means of
the standard deviations with a low of 2.04 andgih lof 19.052.

Since the grade equivalencies and raw scacepts available on the scale were
finite, frequency distributions were graphed tovide a visual display of the actual
spread of the data. This clearly showed any aré@senceiling or floor effects played
a role in data analysis. When comparing the freguelstributions of the grade
equivalencies the normal curve distribution wasugited due to the ceiling of a 12.9
grade equivalency. However, the average raw saneepts presented a relatively
normal curve distribution. The Frequency Distribas of the raw data were
displayed in Appendix A, and Figures Al through ATBe ceiling effect is first

evident in Figure A5.
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Table 5.
Comparison of Sample Sizes, Means and Standarcfims of STAR Math Tests

and Benchmark Tests

Year 2005-2006

Grade Sample Mean GE SD Mean Raw SD

Group Size  STAR Math STAR Math Score Percent Benchmark

pre-test pre-test Benchmark test test
Sixth 82 6.14 2.04 59.10 17.214
Seventh 86 6.98 2.23 47.08 16.504
Eighth 82 8.24 2.72 47.72 15.182

Note: GE = Grade Equivalency
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Table 6.
Comparison of Sample Sizes, Means and Standarcfims of STAR Math Tests

and Benchmark Tests

Year 2006-2007

Grade Sample Mean GE SD Mean Raw SD

Group Size  STAR Math STAR Math Score Percent Benchmark

pre-test pre-test Benchmark test test
Sixth 97 7.30 2.894 65.22 18.58
Seventh 69 8.17 3.232 54.44 16.961
Eighth 97 8.77 3.092 46.21 16.105

Note: GE = Grade Equivalency
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Table 7.

Comparison of Sample Sizes, Means and Standarcfims of STAR Math Tests

and Benchmark Tests

Grade Sample
Group Size
Sixth 117
Seventh 91
Eighth 95

Year

Mean GE
STAR Math

pre-test

6.28
8.66

1.47

SD
STAR Math

pre-test

2.477
3.294

3.233

2007-2008

Mean Raw SD
Score Percent Benchmark

Benchmark test test

63.33 17.583
50.88 16.646
45.63 19.052

Note: GE = Grade Equivalency

Descriptive Statistics of the Ordinal Data

Once the means, the standard deviations,renftdquency distributions were

calculated and evaluated, and the raw data ofdimpkes were compared, it was

essential to repeat the process for the ordin&imgs of the sample population. This

was necessary when it was apparent the spreae sfahdard deviations and means

of the raw data were too wide. The comparison efrtw data compared apples

(STAR Math grade equivalencies) to oranges (Benckmsav score percents). The
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comparison of the ordinal rankings placed the data comparison of apples (Ordinal
ranks of grade equivalencies) to apples (Ordinatsaf benchmark raw score
percents) which is displayed in Tables 8, 9, andThs summary showed a similar
average of the means and a similar average otainelad deviations between the
variables. Over the three year period, the rangbeofneans between the ordinal
ranks of the grade equivalencies and the ordimisraf the average raw score
percents went from a low of 21.33 and a high 0826The same held true for the
range of the means of the standard deviationsavtw of 9.723 and a high of
14.954. Based on the results of the descriptiviessits, it was established the ordinal
ranks rather than the raw data would produce naligbte results. The Frequency
Distributions showed the ceiling effects were pnésehen the levels are finite. This
is also evident in the ordinal rankings of the smere percents, however it did not
appear in the previous frequency distributionsheftaw score percent prior to the
ordinal rankings. Figures B1 through B18 in Apper8isummarize the ordinal

ranked information.
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Table 8.

Comparison of Sample Sizes and Means of OrdinakfahSTAR Math Tests and

Ordinal Ranks of Benchmark Tests

Year

Grade Sample  Mean Ordinal
Group Size Ranks
STAR Math
pre-test
Sixth 82 26.84
Seventh 86 25.50
Eighth 82 26.83

2005-2006
SD Mean Ordinal SD
Ordinal Ranks Ranks Ordinal
STAR Math Benchmark Ranks
pre-test test Benchmark
test
12.723 24.51 11.984
13.173 21.33 9.723
13.938 22.07 10.452
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Table 9.

Comparison of Sample Sizes and Means of OrdinakfahSTAR Math Tests and

Ordinal Ranks of Benchmark Tests

Year

Grade Sample  Mean Ordinal
Group Size Ranks
STAR Math
pre-test
Sixth 97 25.67
Seventh 69 18.67
Eighth 97 15.66

2006-2007
SD Mean Ordinal SD
Ordinal Ranks Ranks Ordinal
STAR Math Benchmark Ranks
pre-test test Benchmark
test
14.118 21.26 13.001
13.757 21.33 10.849
12.872 25.78 12.072
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Table 10.
Comparison of Sample Sizes and Means of OrdinakfahSTAR Math Tests and

Ordinal Ranks of Benchmark Tests

Year 2007-2008
Grade Sample  Mean Ordinal SD Mean Ordinal SD
Group Size Ranks Ordinal Ranks Ranks Ordinal

STAR Math STAR Math Benchmark Ranks

pre-test pre-test test Benchmark
test
Sixth 117 19.04 13.864 25.06 12.15
Seventh 91 19.69 14.954 23.60 11.825
Eighth 95 18.67 13.445 25.06 12.15

Linear RegressiorResults
Once the descriptive statistics and frequetescriptions were completed, the next
step was to complete a line of best fit to deteewumether or not linear regression
models were the proper choice as a statistical Eesthermore, with a collection of
data points, it is possible to create a curve phases through or very near those

points. The curve can be used to estimate the salipoints not yet calculated
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(Runyon, et al., 2000). The graphic presentatiovatiies is not as numerically
accurate as a table of numbers, but it has somenéatyes. “Predictions are only
estimations no matter how sophisticated, so presgatprediction as a graph is as
good as with numbers even with the inherent ineyesst” (Griffith, 2007, p. 240-
41).The line of best fit and curve estimation wasrson a scatter plot of the raw data
of the STAR Math pre-tests and spring BenchmarksI' &€ach dot represents the
relationship of the grade equivalencies on the STWdgh test measured to the raw
score percents of the Arkansas Benchmark Teshéosikth, seventh, and eighth
grades in the 2005-2006, 2006-2007, and 2007-26i080 years’'.

The predicted values are represented in theges. The linear interpretation is the
best fit of a straight line to the dots. The lihattpasses closest to each of the points
is called the regression line. The quadratic Isthe best fit of a line that curves in
one direction. The cubic line reverses the directbits curve in an attempt to fit as
closely as possible. None of the curves fit tha gatints exactly, but they give the
best possible prediction of the result (Runyorglet2000). The Figures 1 through 9
displayed the information necessary to determiaéttie data does exhibit a linear

pattern.
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Y-axis Dependent Variable 2006 Benchmark Raw Score Percents - Sixth Grade

o Observed
— Linear
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250 S.00 750 10.00 12.50

X-axis Independent Variable Grade Equivalencies 2005
STAR Math Test - Sixth Grade

Figure 1.Curve Estimation for the Independent Variable tredDependent

Variable for the Sixth Grade 2005-2006

Y-axis Dependent Variable 2006 Benchmark Raw Score Percents - Seventh
Grade
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40.00—
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X-axis Independent Variable Grade Equivalencies 2005
STAR Math Test - Eighth Grade

Figure 2.Curve Estimation for the Independent Variable tredDependent

Variable for the Seventh Grade 2005-2006
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Y-axis Dependent WVariable 2006 Benchmark Raw Score Percents - Eighth
Grade

< Observed
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Figure 3.Curve Estimation for the Independent Variable tiredDependent

Variable for the Eighth Grade 2005-2006

Y-axis Dependent Variable 2007 Benchmark Raw Score Percents - Sixth Grade
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Figure 4.Curve Estimation for the Independent Variable tiredDependent

Variable for the Sixth Grade 2006-2007
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Y-axis Dependent Variable 2007 Begcl'amark Raw Score Percents - Seventh
racde

2 Observed
100.007 — Linear

— Quadratic
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40.00-
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STAR Math Test - Seventh Grade

Figure 5.Curve Estimation for the Independent Variable tir@dDependent

Variable for the Seventh Grade 2006-2007

Y-axis Dependent Variable 2007 Benchmark Raw Score Percents - Eighth
Grade
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Figure 6.Curve Estimation for the Independent Variable tredDependent

Variable for the Eighth Grade 2006-2007
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Y-axis Dependent Wariable 2008 Benchmark Raw Score Percents - Sixth Grade
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Figure 7.Curve Estimation for the Independent Variable tredDependent

Variable for the Sixth Grade 2007-2008

Y-axis Dependent Variable 2008 Begcl'cl’mark Raw Score Percents - Seventh
rade
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Figure 8.Curve Estimation for the Independent Variable tr@dDependent

Variable for the Seventh Grade 2007-2008
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Y-axis Dependent Variable 2008 Benchmark Raw Score Percents - Eighth
Grade

< Observed
—Linear
— Quadratic
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100.00=
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X-axis Independent Variable Grade Equivalencies 2007
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Figure 9.Curve Estimation for the Independent Variable tiedDependent

Variable for the Eighth Grade 2007-2008

Correlation Analyses

Once it was determined that the raw data®independent and dependent
variables presented in a linear model, the prinb@sy of the relationship a Pearson
correlation was deemed appropriate. This was aplished by computing the
correlation coefficient between the STAR Math prsttand the spring Benchmark
examination for the sixth, seventh, and eighth gsad the 2005-2006, the 2006-
2007, and the 2007-2008 school years’. While cati@h is a measure of direction
and degree of relationship between two variablesreelation coefficient is a

numerical index of that relationship (Runyon, et 2000).
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Calculations were completed for all three griVels individually, and even
though the primary correlation was Pearson usidgat ranking due to the large
number of ties among the raw data (Runyon, eR@00): correlations for Pearson
using raw data and Spearman using ordinal rankirege also calculated as a
reference. Tables 11, 12, and 13 displayed thdtsesiuall three correlation
applications.

In Table 11 a statistically significant retatship, defined as not due to chance
(Creative Research Systems, 2007-2009), existeceketthe ordinal ranks of grade
equivalence on the STAR Math pre-test in the fARR@0D5 to that of the ordinal ranks
of the percentage obtained on the spring admitistraf the Arkansas Benchmark
Test in the spring of 2006. The range of the princarrelation was .760 to .842. The
sixth grade showed a slightly higher correlatiotwgen the ranking of grade
equivalency and the Benchmark Test while the eightlde presented the smallest of
the correlations. When comparing the different €ation types, there was a small
change between Pearson using ordinal ranks andarB8@ealhere was a more
significant decrease when Pearson using raw peyged applied. However, all three
applications showed a mid to high correlation betwthe STAR Math pre-test and
the ordinal ranks of the percentage obtained oisphi@g administration of the

Arkansas Benchmark Test.
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Table 11.

Correlations for STAR Math Fall Pre-test and SprBgnchmark Test

Year 2005-2006
Grade Pearson using ordinal Spearman using Pearson using raw
ranks — ordinal ranks percents —
Sig. (2 tailed) Sig. (2-tailed)
Sixth 842*** n=49 .846*** n=49 720%** n=82
Seventh .831***n=51 .819*** n=51 .685*** n=86
Eighth .760*** n=50 .746™** n=50 .750*** n=82

Note:n = sample size

*** Correlation Coefficient is significant at th&00 level
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While slightly smaller correlations existedTiable 12 between the STAR Math
pre-test in 2006 and the Benchmark in 2007, thexe still a relatively high
correlation between the ordinal ranks of grade \ejance on the STAR Math pre-
test to that of the ordinal ranks of the percentageained on the spring
administration of the Arkansas Benchmark Test. Sik#lh grade showed a slightly
higher correlation between the ranking of gradawedency and the Benchmark Test

while the eighth grade presented the smallesteotdrelations.

Table 12.

Correlations for STAR Math Fall Pre-test and SprBgnchmark Test

Year 2006-2007
Grade Pearson using ordinal Spearman using Pearson using raw
ranks — ordinal ranks percents —
Sig. (2 tailed) Sig. (2-tailed)
Sixth T46*** n=49 J37** n=49 .643***  n=97
Seventh .665*** n=43 B641*** n=43 729*** n=69
Eighth .658*** n=40 .653*** =40 676** n=97

Note:n = sample size

*** Correlation Coefficient is significant at th&00 level
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In Table 13 there was a slightly higher catieh between the STAR Math pre-
test in 2007 and the Benchmark in 2008, and themérued to be a relatively high
correlation between the ordinal ranks of grade \ejance on the STAR Math pre-
test to that of the ordinal ranks of the percentageained on the spring
administration of the Arkansas Benchmark Test. Sik#lh grade showed a slightly
higher correlation between the ranking of gradawedency and the Benchmark Test
while the seventh grade presented the smallesiectdrrelations. It is important to

note, this is the testing year where the test netufer changed.

Table 13.

Correlations for STAR Math Fall Pre-test and SprBgnchmark Test

Year 2007-2008
Grade Pearson using ordinal Spearman using Pearson using raw
ranks — ordinal ranks percents —
Sig. (2 tailed) Sig. (2-tailed)
Sixth 721%** n=45 .582*** n=45 728** n=117
Seventh .661*** n=47 .663*** n=47 .658*** n=91
Eighth A21*%** n=45 728*** n=45 A27*** n=95

Note:n = sample size

*** Correlation Coefficient is significant at th&00 level
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Coefficient of Determination

Next, the coefficient of determinatior¥) was calculated and converted to a
percent for the sixth, seventh, and eighth gragéésden the ordinal ranking of the
independent variables and the ordinal ranking efddpendent variable. This was
intended to further determine the strength of threatation coefficient (Runyon, et
al., 2000). The? was calculated to establish the effect the STARhMast, the
independent variable, had on the Arkansas Benchiresk the dependent variable.
This information was summarized in Tables 14, hi6l 56. The results are mixed but
the trend reflected th@ was reduced at each grade level and was also keaoér of
the years studied. The sixth grade all three ywassthe highest with the range from
71 percent down to 52 percent. The seventh gradediioom 69 percent to 44
percent over the next two years. The pattern cliangih the eighth grade starting at
58 percent and dropping to 43 percent and movicg bp to 52 percent in the 2007-

2008 school year.
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Table 14.
Coefficient of Determination between the STAR NpaghTest and the Arkansas

Benchmark Test

Year 2005-2006
Grade r r2 %
Sixth .842%** .709 71%
Seventh .830*** .689 69%
Eighth .760%** 578 58%

Note:*** Correlation Coefficient is significant at th&00 level
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Table 15.
Coefficient of Determination between the STAR NpaghTest and the Arkansas

Benchmark Test

Year 2006-2007
Grade r r2 %
Sixth 746*** 557 56%
Seventh .665*** 442 44%
Eighth .658*** 434 43%

Note:*** Correlation Coefficient is significant at th&00 level
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Table 16.
Coefficient of Determination between the STAR NpaghTest and the Arkansas

Benchmark Test

Year 2006-2007
Grade r r2 %
Sixth 721%%* 520 52%
Seventh .661*** 437 44%
Eighth 721%* 520 52%

Note:*** Correlation Coefficient is significant at th&00 level
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Analysis of Variance

An additional method of determining the efféet independent variable has on
the dependent variable was to perform an analysiar@ance test or ANOVA. The
purpose of this was to test the differences in rmdéanstatistical significance. This
was accomplished by analyzing the variance, th&tyipartitioning the total variance
into the component that is due to true random emaorthe components that are due
to differences in the means (Runyon, et al., 20006¢se latter variance components
were then tested for statistical significance ainsignificant, the null hypothesis was
rejected, and the alternative hypothesis was aeddrase & Brase, 2006).

In every calculation for Tables 17 throughtB&F observedS greater than thie
critical@and in each case tlpevalueor statistical significance level was less thah .0
which equated to a statistically significant deteration (Runyon, et al., 2000).
Furthermore only Table 18 fell in the above catggédl other calculations were less
than .005 which is considered highly significanta&id thep-valueis less than .01,
the Hyis rejected (Elementary Concepts in Statistics,) n‘8pecifically, the size of
theF-ratio andp-valueindicate only whether we can reject the null hiyesis given

the value selected féto” (Runyon, et al., 2000, p. 372). The Was then accepted.
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Table 17.

One way ANOVA test Sixth grade

Year
Sum of Squares
Between Groups 9332.404
Within Groups 2300.083

Total 11632.488

2005-2006
df Mean Square F Sig.
48 194.425 2.789  .001***
33 69.699
81

Note:*** Significant at the <.05-value
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Table 18.

One way ANOVA test Seventh grade

Year
Sum of Squares df Mean Square
Between Groups 5934.234 48 123.630
Within Groups 2100.650 37 56.774
Total 8034.884 85

2005-2006
F Sig.

2.178  .008***

Note:*** Significant at the <.05-value
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Table 19.

One way ANOVA test Eighth grade

Year 2005-2006
Sum of Squares df Mean Square F Sig.
Between Groups 10493.071 43 244.025 3.677  .000***
Within Groups 3384.550 51 66.364
Total 13877.621 94

Note:*** Significant at the <.05-value
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Table 20.

One way ANOVA test Sixth grade

Year
Sum of Squares
Between Groups 13586.417
Within Groups 3655.506

Total 17241.922

2006-2007
df Mean Square F Sig.
48 283.050 4.181  .000***
54 67.695
102

Note:*** Significant at the <.05-value
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Table 21.

One way ANOVA test Seventh grade

Year
Sum of Squares df Mean Square
Between Groups 7135.905 42 169.902
Within Groups 867.429 26 33.363
Total 8003.333 68

2006-2007
F Sig.

5.093  .000***

Note:*** Significant at the <.05-value
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Table 22.

One way ANOVA test Eighth grade

Year 2006-2007
Sum of Squares df Mean Square F Sig.
Between Groups 9800.213 39 251.288 3.418  .000***
Within Groups 4190.241 57 73.513
Total 13990.454 96

Note:*** Significant at the <.05-value
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Table 23.

One way ANOVA test Sixth grade

Year
Sum of Squares
Between Groups 10663.738
Within Groups 3213.883

Total 13877.621

2007-2008
df Mean Square F Sig.
44 242.358 3.770  .000***
50 64.278
94

Note:*** Significant at the <.05-value
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Table 24.

One way ANOVA test Seventh grade

Year
Sum of Squares df
Between Groups 9483.647 46
Within Groups 3100.111 44
Total 12583.758 90

Mean Square

206.166

70.457

2.926

2007-2008

F

Sig.

.000***

Note:*** Significant at the <.05-value
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Table 25.

One way ANOVA test Eighth grade

Year 2007-2008
Sum of Squares df Mean Square F Sig.
Between Groups 10493.071 43 244.025 3.677  .000***
Within Groups 3384.550 51 66.364
Total 13877.621 94

Note:*** Significant at the <.05-value
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Omega Squared

In order to evaluate the degree to which tigependent variable is associated
with the dependent variable, it is important toeen theF-ratio of the One way
ANOVA to Omega squared (Runyon, et al., 2000). @& displays the result of
those calculations. Figures for these calculatiwase taken from Tables 16 through

24 which displayed the ANOVA treatments.

Table 26.

Omega squared results

Year 2005-2006 2006-2007 2007-2008
Grade

Sixth 51% 60% 56%
Seventh 40% 71% 49%

Eighth 55% 49% 55%
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Predictive Abilities

A final step in the analysis was to determireether or not a range of STAR Math
scores can supply performance indicators on thaWgéis Benchmark. For example
in the sixth grade can a grade equivalency of thd#tate a student would have a raw
score percent of 50 or better? Initial calculagieould not determine this range. The
only thing which can be stated with a degree otieaxy was that the higher ordinal
ranking of the grade equivalency the greater thénat ranking of raw scores
percent.

The mathematics cut score in the sixth gradthe Arkansas Benchmark was 46
out of 80 or a 58 percent. Unfortunately the sansfde over three years was too
small with a total of fourteen scores availabléhatcut score percent, and the range
was too wide from a grade equivalency of 3.3 toa.the matching 58 percent cut
point. These figures included the 2005-2006, 2008#2and 2007-2008 school years.
As a result, there was no identifiable range ofhsgrtade STAR Math pre-test scores
which predetermine sixth grade benchmark scores.

The mathematics cut score on the Benchmattkeseventh grade was a 38 out of
80 or a 48 percent. Unfortunately the sample svez three years was too small with
a total of five scores available at the cut scaegnt and the range too wide from a
grade equivalency of 6.1 to 9.0 at the matchingd@&ent cut point. These figures
included the 2005-2006, 2006-2007 and 2007-2008d¢glears. As a result, there
was no identifiable range of seventh grade STARh\aie-test scores which

predetermine seventh grade benchmark scores.
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The mathematics cut score on the benchmaheieighth grade was a 39 out of
80 or a 49 percent. Unfortunately the sample siez the three years was too small
with a total of eight scores at the cut score pdraad the range too wide from a
grade equivalency of 7.0 to 10.8 at the matchinger@ent cut point. This includes
the 2005-2006, 2006-2007 and 2007-2008 school yAara result, there was no
identifiable range of eighth grade STAR Math pret-teores which predetermine
eighth grade benchmark scores. A range of scorebeaetermined with a larger
sample size for all three grades.
Research Question Number Four

How do Arkansas administrators view the usprefassessments as an indicator
of achievement on the Arkansas Benchmark Test?

Survey

Ninety-two educators responded out of the ayiprately 200 surveys e-mailed to
area educators. Over 40 schools were representeoniytwo respondents had
duties in more than one building. Forty-eight worlan elementary setting. Six from
the intermediate, fourteen from the middle schoal aventy-eight from high school
answered the survey. Twenty-six of the 38 or 6&@@rwho responded that their
schools used the STAR Math Test also stated thiesvied pre-assessments
accurately provide a predictor for student achiemeimThirty of the 50 respondents
or 60 percent stated their school used a gradé{egeassessment at the beginning of
the year also believe pre-assessments accurataldpra predictor for student

achievement on the Arkansas Benchmark Test.
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Table 27.

Survey Results — Area Arkansas Educators

Question # of Yes # of No
Responses Responses

Does your school use grade-level pre-assessmettis at 50 42
beginning of the year in math to determine student

achievement levels?

Does your school use the STAR Math Test form the 38 54

Renaissance Learning Company?

Do you believe pre-assessments accurately provide a 58 34
predictor for student achievement on the Arkansas
Benchmark Test? (Please answer whether or not your

district uses a pre-assessment test.

Note: Total number of responses = 92
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Deductive Conclusions

Based on the results, it can be stated tlegbitfher the grade equivalency a
student scored on the STAR Math pre-test, therebeih statistically significant
correlation that the same student will score a araip/e raw score percent on the
spring administration of the Arkansas Benchmark. TEse H, stated the STAR Math
Test is not an accurate predictor of student aem@nt on the Arkansas Benchmark
Test, and with these conclusions thgads rejected and jHtating, the STAR Math
Test is an accurate predictor on the Arkansas BeadhTest, was accepted.
However, it is necessary to note the results didonavide a specific range of scores
students could expect to attain on the Benchmaskdan the STAR Math grade
equivalency. This would be valuable data and woathfyiture study.

Summary

The results of the study indicated a stromati@ship between the ordinal
rankings of the STAR Math pre-test and the ordiaakings of the Benchmark test.
There was a significant correlation between a laigiinal ranking for the pre-test and
high ordinal ranking for the raw score percentlBenchmark Test. “If two
variables are known to be strongly related, wepradict one from the other”
(Trochim, 2008, 1 Analysis). However, the resultsribt explain a causal
relationship. While there was a temporal directiitpameaning the independent
variable occurred in time before the dependentbdei(Runyon, et al., 2000), there
was the issue of the third variable problem. Thesans there were too many events
which could occur between the pre-test for STARWMatd the spring Benchmark

Test (Runyon, et al., 2000). The study proved tineae significant magnitude and
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reliability between the two variables but did nobye causality. The results were also

strengthened by the standards set in using datenatitbdological triangulation.



CHAPTER FIVE — DISCUSSION
Introduction

As stated in chapter one, the rationale fr $tudy was to help Arkansas districts
achieve AYP as state funding is directly linkeddst scores. Districts accurately
predicting student achievement can target studeakmness prior to the benchmark
test and focus efforts on direct remediation. ifjéd areas are identifiable, districts
can restructure the curricula more effectively affttiently. An additional, but no
less important reason for predicting student aam®ent is student placement in
honor classes. In Arkansas, benchmark scores queed to be returned to districts
by the last day of June. However, this is longraftadent schedules have been
designed for the next school year. Accurate stugkxtement is vital to ensuring
student success in future courses, and impropeeplant will prove frustrating and
increase opportunity for student failure.

The focus of the research was the STAR Maghgssessment. However, since
program costs are considerable, it is essentigibthigstrict weigh the cost
effectiveness against desired student achievemgobvmes. A study which
determined whether or not STAR Math predicted sttdehievement on the
Arkansas Benchmark test allows a district to makeenmformed financial decisions.
Furthermore, if a range of scores could have beg¢sgrhined to have a high

correlation of success on the Benchmark the infiomavould be invaluable.
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As discussed in chapter four, the first sty v test the internal reliability of
each of the variables used in the study. Oncestdesermined that both the
independent and dependent variables produced temsmitcomes over time the
magnitude and reliability of the variables werecatddted. The degree to which the
independent variable - the STAR Math test had erdépendent variable — the
Arkansas Benchmark Test was also measured. Theitmagnvas calculated through
the Pearson correlations using the ordinal ranks of the STARtIMgrade
equivalencies and the ordinal ranks of the Benckmmeaw score percents. The
Coefficient of Determination was also factored &edmine the size.

Reliability was calculated with a one way ANAYest to measure the statistical
significance level of the variables. Next Omegaasqd measured the degree to
which the variance in one variable accounted ferntériance in another. Finally a
graphic representation of the line of best fit andve estimation was displayed.

A gquasi-experimental design was chosen tavdlty a stratified sample. By
choosing this sample it enabled the study to lthetnuisance variables. Only
students who had completed the previous years'Hmark, a STAR Math pre-test, a
STAR Math post-test and the current years benchmvark considered. This
eliminated as much as possible outside curriculanasinstructional practices.
Relationships to sub-populations were not givenranye or less consideration to the
sample population

Implication for Effective Schools
By measuring both the magnitude and relighditthe variables a reasonable

conclusion was that there is a positive significamtelation between the STAR Math
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pre-test and the Arkansas Benchmark Test. Thisnmvasrtant because it provided
answers to questions identified in the rationatelie study. In essence, what can a
set of test scores tell about the quality of edooatnd the relationship to student
performance? As a result of this question, thearehing problem was to find a
statistically significant predictor of student amlement that can be monitored over
time and used as a source for remediation and edegvention. Now that student
weaknesses are identifiable, math curriculums earestructured to be more efficient
and cost-effective. Programs that do not serveestistibest interests are not
necessary, and student placement in various masises can be aided with the use of
STAR math. While the Renaissance Learning Compésoymoduced a STAR
Reader test, this study did not include this prograor draw any conclusions
concerning this application.

The format of authentic research is importanschool districts to participate in.
Research that is practical and provides answegadstions about specific programs
or curricula currently in use or being considergdhe district is invaluable. With the
advent of No Child Left Behind public educators muse resources wisely, so that
limited funds are spent is the most effective manne

Recommendations

Due to the positive statistical significanddhe results correlating the STAR
Math test to the Arkansas Benchmark testrédsearcher recommends continued use
of the STAR math program within the district inveti/in the study. It is also advised
that further research with additional data be catgal. An investigation to uncover a

line of regression, or the ability to predittthe raw score percent- based on a
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distinct STAR Math grade equivalency would be inngddle. The researcher would
further recommend that public educators participage study of any particular
program or curriculum that is under consideratidhis is the only way to ensure that
goals are being met.
Summary

The results of this study indicated a straglgtronship between the ordinal
rankings of the STAR Math pre-test and the ordiaakings of the Benchmark test.
There is a positive correlation between a highraidianking for the pre-test and high
ordinal ranking for the raw score percent on thadbenark Test. However, as stated
in chapter four, these results do not explain aaktelationship. This study proves
that there is significant magnitude and reliabibstween the two variables, but this
in and of itself does not prove causality. Howewedpes suggest and support the
continued use of the STAR Math test to predict stidichievement on the Arkansas

Benchmark Test.
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on the Seventh Grade STAR Math Pre-test 2006

4= — —

|

Il

= =
[ .=

1# HHH
. = o 4

=

X Ly
o =
=] =

Ordinal Ranks of Benchmark Raw Score Percents - Seventh Grade 2007

1122 —
006

006+

001

T
o
=

i
00124

& A}

00°6E4

£
=
15

002
LI

Figure B10.Frequency Distributions of the Ordinal Ranks fug Raw Score

Percents on the Seventh Grade Benchmark Test 2007
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Ordinal Ranks of Grade Equivalencies - Eighth Grade 2006

Figure B11.Frequency Distributions of the Ordinal Ranks fug Grade

Equivalencies on the Eighth Grade STAR Math Prez2@66
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Ordinal Ranks of Benchmark Raw Score Percents - Eighth Grade 2007

Figure B12.Frequency Distributions of the Ordinal Ranks fug Raw Score

Percents on the Eighth Grade Benchmark Test 2007
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Ordinal Ranks for Grade Equivalencies - Sixth Grade 2007

Figure B13.Frequency Distributions of the OrdirfRhnks for the Grade

Equivalencies on the Sixth Grade STAR Math Pre268¢
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Figure B14.Frequency Distributions of the Ordinal Ranks fax Raw Score

Percents on the Sixth Grade Benchmark Test 2008
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Ordinal Ranks for Grade Equivalencies - Seventh Grade 2007

Figure B15.Frequency Distributions of the Ordinal Ranks fug Grade

Equivalencies on the Seventh Grade STAR Math Rte2@07
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Ordinal Ranks for BEenchmark Raw Score Percents - Seventh Grade 2008

Figure B16.Frequency Distributions of the Ordinal Ranks fug Raw Score

Percents on the Seventh Grade Benchmark Test 2008
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Ordinal Ranks for Grade Equivalencies - Eighth Grade 2007

Figure B17.Frequency Distributions of the Ordinal Ranks fug Grade

Equivalencies on the Eighth Grade STAR Math Prez@87
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Figure B18.Frequency Distributions of the Ordinal Ranks fug Raw Score

Percents on the Eighth Grade Benchmark Test 2008
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APPENDIX C

E-mail to Arkansas Administrators

| am asking you to respond to the followingvgy concerning pre-assessments
and your views on their ability to predict achievaron the Arkansas Benchmark
Test. All results will remain anonymous and themifation will be tabulated as a
whole to provide statistical data for my doctorelsértation. The information you
share is not designed for any other purpose.

Please reply to the attached survey and réttmmme at
pconner@bobcat.k12.ar.us. Your help and efforpeciated. Please call me at

1-870-423-3313 or email me at the above addregsiihave any questions.

Sincerely,

Patricia Conner

District Testing Coordinator
Berryville Schools

902 W. Trimble

Berryville, AR 72616
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Survey of Arkansas Educators

Survey

Please respond by placing an X in front of the nemntbat most appropriately
answers the questions below.

Please check which building you work in:

Elementary Intermediate
Middle School High School

1. Does your school use grade-level pre-assessmaethts beginning of the year in
math to determine student achievement levels?

YES NO
2. Does your school use the STAR Math Test fronRépaissance Learning
Company?

YES NO
3. Do you believe pre-assessments accurately pravuredictor for student
achievement on the Arkansas Benchmark Test? (Péeeseer whether not your
district uses a pre-assessment test.)

YES NO
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Patricia A Conner is currently the District Tesidgdinator for Berryville
Public Schools, in Berryville, Arkansas. Teachixge&riences have included grades 7
-12 social studies and college level educationseairShe has also served the district
as the Director of the Alternative Education Progr&pecific areas of interest are
curriculum and instruction and assessment with oetaagement.

Educational studies have resulted in an Educ&jecialist Degree in
educational leadership from Lindenwood Universityylaster of Education in
educational leadership from the University of Arkas, and a Bachelor of Science in

Education Degree from College of the Ozarks.
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