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CHAPTER |

INTRODUCTION

Background

Algebra is an important component of the United States’ educational curriculum
system. Much has been written about its benefits and why the taking and theéngpaste
of this one course is so necessary. It has been referred to as “a keystarté subje
(Usiskin, 1987), a “gatekeeper course”, (Atanda, 1992; Wu, 2001) and the “cornerstone
of the student’s program of study in mathematics during the high school yeklish(B
& Michael, 1984). Algebra determines a pathway to college (Silva & Moses, 1990),
career and financial enrichment (Ma, 1999), and “preparation for the world of work”
(Choike, 2000). “Algebra means access” (Steen, 1999).

No one seems to doubt the importance of mathematics. It is both a serious
education issue (McCoy, 2005) and an object of much attention in the testing arena
(Pajares & Graham, 1999). But students don’t always score well on thesenasgess
In the report from the Third International Mathematics and Science SIld$S,1995)
United States’ 8 graders scores below average in mathematics when compared to
students in 41 other countries (Fischer & Warshauer, 2003). There have been challenge

to the validity of these international comparisons, specifically in the afsasnpling



and test bias (Stedman, 1994). In the subsequent TIMSS (1999) study, with 39
participating countries, 26 of whom were included in both studies, the United Sthtes’ 8t
graders did only slightly better. Nonetheless, it is likely that this showagbe one of
the factors that eventually led to the development of such improvement ingiatibe
No Child Left Behind Act of 2001. As a result of that initiative, the success of a sshool
measured by their Adequate Yearly Progress/Academic Perfoenhaahex (AYP/API)
scores. The testing performances of students, as well as their ygambyement, affect
this score. Our national education system’s success seems to be riding on haouv well
students perform in many subject areas, but particularly Mathemates@ligg, &
Dion, 2007).

The Education Commission website indicates that most school districts in the
United States require Algebra | for High School graduation

(http://mb2.ecs.org/reports/Report.aspx?id99d8or many students, there is the extra

requirement of a passing or satisfactory test score on an End-of-Gonatss/

Instruction exam. So often the measure of success in an endeavor is determined by
passing the final test (Roy, 2007). Algebra teachers are experienairguats of

pressure as the responsibility for success falls partly on them (Choike, 2000).
Consequently, our federal government, policy makers, local school districts and school
boards, Algebra teachers, as well as parents and the students themselveg wanttdol

see passing scores in the course, but also want to see satisfactory sdozesligebtra

EOI (End of Instruction) exam. In 2006, President George W. Bush created thieaNati
Mathematics Advisory Panel to study the teaching and learning of matheméies

responses of 743 Algebra teachers across the country were included in this report. The



teachers generally rated their student’s preparedness as lessitiactsat. Overall
students were considered “weak” with specific concerns regardiogabtiumbers
(fractions), word problems, and study habits (NMAP, 2008, Chap. 9). Success in
Algebra has become critical. With all this pressure on so many, beintpabtae

closely predict a student’s success in Algebra would be very useful.

Statement of the Problem

Algebra | is a crucial education stepping stone. Not only does it provide the
opportunity to improve problem solving skills and critical thinking, but it is the gateway
to higher level mathematics, college, and possible future success. Regardiees
this course is taken 78", or 9th grade) passing it is a requirement for high school
graduation. And in most states, proof of proficiency in the form of a test is aroaddliti
requirement. Finally, as a resultid Child Left Behindthese test scores contribute to a
school district's Adequate Yearly Progress (AYP) and Academic Paafarenindex
(API) ratings which demonstrate compliance with the directives of NCLB.

As important as this course may be to the individual student as well as the distric
that educates them, not all students who take Algebra | are successful. A schobl distr
may provide students with the chance to take Algebra | early (an advancedichitk) a
may even provide remediation opportunities. But when the End of Instruction/End of
Course (EOI/EOC) exit test is taken, not all students attain “satsfactr passing
status. A visit to the school districts’ and States’ Department of Edncaébsites
shows that not all students are successful. The goal of NCLB is that all stidebtise

proficient by 2014.



This brings us to the questions of this proposal. If students are required to take
and pass Algebra, and to score satisfactorily on an End of Instruction exam, we need t
know what it will take to achieve that desired outcome. We already know that not all
students perform appropriately. Why not? Are there certain test sa@@ss gor other
measures that might indicate Algebra success? Are there specifitivalsjéstandards)
on the test whose mastery is shown to be an indicator of success? What aretirsse fac

and which ones will be the strongest predictors of success in Algebra I?

Purpose of the Study

The purpose of this study is to determine what to look for when trying to predict
which students will be successful on the Algebra | EOI test. This réseasdnterested
in students who take Algebra in th& §rade, the traditional, on-level path. When
delving into the vast amount of work written about this subject (Barnes & Asher, 1962;
Bloland & Michael, 1984; Cooke & Fields, 1932; Dickter, 1933; Elder, 1926; Hanna,
Bligh, Lenke & Orleans, 1969; Kovaly, 1979; Pinkham & Ansley, 1996; Roy, 2007;
Tate, 1928; Wu, 2001;), speculation continues in regards to which variables best predict
success. This study will look at some of the same variables addressedongstudies
and some that have not, at least not in this particular combination. It does seem
worthwhile to investigate some specific math concepts for their predittiviy.aThe
usual academic predictors will be investigated again (i.e. course gr&tiEsest scores)
as well as performance on specific standards (i.e. fractions, linearoeg)atl he data

for each of these variables are easily obtained from the school district.



Definition of Terms

Academic Performance Index (API) -The API is a numeric score that measures school
site and district performance based on a variety of educational indicators. Téeokd®
range is 0 to 1500.

Adequate Yearly Progress (AYP) Adequate Yearly Progress is the minimum level of
improvement that states, school districts and school sites must achieve eachhgea
performance indicators used to determine AYP include: state matheteatiossults,
state reading/language arts test results, student participatioteitesting program,
student attendance (elementary and middle/junior high schools), and graduation ra
(high schools and K-12 districts).

Assessment -Another word for “test”. Under No Child Left Behind, tests are aligned
with academic standards. Beginning in the 2002-03 school year, schools must administ
test in each of three grade spans: Grades 3-5, Grades 6-9, and Grades 10-12 in all
schools. Beginning in the 2005-06 school year, tests must be administered evary year
Grades 3 through 8 in mathematics and reading. Beginning in the 2007-08 school year,
science achievement must also be tested.

Criterion Referenced Test (CRT)-A test designed to measure performance against a
defined set of learning requirements or expectations.

End of Instruction/End of Course Exam (EOI/EOC) —An exam given by the state that
measures the proficiency in the designated subject. It is traditiomaly pward the
end of the school year (May).

National Mathematics Advisory Panel (NMAP) - A panel of experts created by

President George W. Bush in 2006 who reviewed more than 16,000 research studies as
well as input from individuals and organizations in an effort to advance the teaching and
learning of mathematics. The report of their findings was released on March 13, 2008.

No Child Left Behind (NCLB) — The educational reform initiative designed to
reactivate the Elementary and Secondary Education Act (ESEA) of 1965. Passed a
federal law in 2001 and signed into law in 2002, it focuses on accountability and
standards based education. Through regular yearly assessment, profasenell as a
need for remediation and improvement, is determined.

Norm-Referenced Test A test designed to compare student performance to that of
other students, a general population of students (the norm group).

Performance Level - The Oklahoma School Testing Program (OSTP) reports student
achievement on the state assessments in four performance levels: adaisfactosy,
limited knowledge and unsatisfactory.



Priority Academic Student Skills (PASS)- The state academic content standards
identified at each grade level and for each content area.

Proficiency —Proficiency is the ability to perform at grade level. Students who have
scores at the advanced or satisfactory level on the Oklahoma Core Curricslism Te
(OCCT) have attained proficiency.

Prognostic test -A readiness test designed to predict aptitude.

Reliability — the degree to which a test (or qualitative research data) consistently
measures whatever it measures.

Third International Mathematics and Science Study (TIMSS) -An international
study done to compare the math and science proficiency of students in all major
countries. Originally done in 1995, it included 41 countries. It was repeated in 1999 and
included 39 countries, 26 of whom patrticipated in both studies.
Validity - the degree to which a test measures what it is intended to measure; a test is
valid for a particular purpose for a particular group.
Significance

This study is important because success in Mathematics is seen as darioflica
the success of the educational system of this country. Education, in generalphasabee
state of transformation as philosophies and practices are analyzed andich@negell,
the effectiveness of America’s educational system is in question. When onpare
continually made between our students and those in other countries, it is hoped that our
students would make a better showing, especially in Mathematics. When oaticathic
performance is viewed by some as mediocre, even second-rate, change becomes
necessary. Algebra success, both in the course itself, as well as thstgisitatiethe
heart of the educational testing maelstrom. As NCLB demands accountatlity a
proficiency, the student needs to successfully test in Algebra. It is imptortaave a

clear indicator(s) of what will determine that success. In the pashtbrsiation was

important primarily as a tool of proper placement. Now, with high school graduation on



the line, and compliance with NCLB, it becomes much more significant. If sfictes
Algebra students do well on certain tests, or if they exhibit mastery ofydartcontent
standards, it would be the hope that those predictors could be identified and those result
replicated. Therefore, allowing more and more students to be successful Aldebna

undertaking.

Limitations
There are some limitations to this study. As mentioned above, the work will
focus on the data routinely collected from one school district. Although this distric
grows more ethnically diverse every year, it still reports that 52% ofuderss are
white. Perhaps a more diverse population would yield more generalizable. rébigts
study uses'8and 9" grade data for one class of students: the graduating class of 2010.
Another limitation comes from the natural attrition found in most school disti@asthe
focus of this study will be only the students that remain in the district fornhet span.
Since course grades are to be used as a predictor, then a case could be made
regarding the subjectivity that invades all grading (Helwig, Heath,n&dl 2000), as
being a limitation. Another issue is the Algebra EOI test itself. Due togasbr
performances, changes have been made to the test by the state’s DepHrtme
Education. Recently, the calculator usage policy, what concepts acfyadigraon the
test, and the cut off scores have been adjusted. Although the passing scores ithange w
each taking of the test, the percentage of correct answers needed to be deemed

“satisfactory” on the Spring 2008 Algebra EOI exam was only 42% (T. Nelson, personal



communication, September 3, 2008). Future changes in the test and/or how it is scored
could impact findings from this study or similar future studies.

Another limitation could be this state’s decision to use only Criterion Ref@rence
tests as the assessment instruments. The argument could be made that Nemadgiefe
tests have a much higher internal consistency and may be perceived by somelas a m
stronger test (Sax, 1996). However, since internal consistency reliadligy heavily
on variability and the variability with criterion referenced tests is sdmeirrelevant, or
at least not measurable using standard indices, this may not be a limitatiom{Rbpha
Husek, 1969). But the selection of a CRT versus a NRT is not in the control of this

researcher.

Organization of the Study

This study will be arranged into five sections including an introduction, a review
of the literature, the methods used, an analysis of the findings, and indicatioritkef fur
research. The introduction states what is being studied and why there is a need. The
review of the literature section gives examples of the work that hasyalvead done in
regards to this topic. The methods used and the participants will be discussed in the
Methodology section. The statistical procedures used and their findings widldusskd
in the Analysis section. And finally there will be a discussion of how these findiags m

point towards further research in this area.



CHAPTER Il

REVIEW OF LITERATURE

Much of what has been researched and published concerning Algebra success is
predictive and quantitative. It also becomes necessary to make a distioet lmétoreen
what is written about®8grade Algebra (usually an advanced option) and what is written
about §' grade Algebra. Interestingly, if you exclude what is written extolling the
necessity and availability of Algebra for all and what is written deb#ti@dpest time to
take Algebra, the literature concernidgg@ade Algebra predictive variables tends to
mirror what is written about™®grade predictors. In studies that target8dj@de
Algebra performance, predictors chosen were previous course grades, pcdgabst
scores, and basic skills tests (Flexer, 1984; Helwig, et al., 2000).

Within each category, when appropriate, the literature is presented in
chronological order. That order seems to best demonstrate the metamorphdsis that
occurring in the work of mathematics and public education. It also seems tdartata
with the availability of bigger and faster computers, as well as the development
statistical analysis software, more researchers are able taamnadye variables easily.
Academic measures are readily available through the school district miaging t

selection one of ease. Academic measures play a predominant role intnokesy s



which makes them a strong, historical choice. So the first area for imspedtibe the
literature that focused on traditional academic measures. Within thatgoag@pecific
look will be taken at what was written about tffegade math course grade as a
predictor and what was written in regards to a test of some kind given to idetéQn
aptitude, or achievement. Also, the recent work that targets student perfoondfrog
of Instruction tests, as well as what some researchers and authorsrageabayit

specific content standards and concepts will be investigated.

Traditional Academic Predictors

For more than 80 years, there have been studies attempting to predict Algebra
success. This indicates that this issue is certainly not a new concern. \Afflohimgefor
studies that target predictors of Algebra success, many commonabtiglssarved. A
score on some kind of achievement test, intelligence, and/or the grade nfegle in t
previous year’s math class are seen as familiar choices. Speditfiemagical concepts
were suggested by some researchers to possess predictive abilitiesaBpme e
researchers chose to only look at one variable, and others concentrated on multiple

variables.

8" Grade Math Course Grade
The grade earned in th& §rade math course stands out as a typical Algebra
success predictor. In early studies theyBade math grade was used as a variable. When
looking at the relationship between the Freshman Algebra grade and areadfetesy
grades made in"Bgrade, a correlation coefficient of .74 was found (Tate, 1928). When

predicting the achievement at the end of the last term of elementary Algebrapasite

10



of the grades made iff'8a prognostic test, and 1Q resulted in another correlation
coefficient of .74 (Dickter, 1933). Later, two studies used multiple variables ymostl
achievement test scores and sub scores) along wit!!' ti@@e math grade and again it
was revealed as a strong predictor of success when the criterionevargeblhe grade
made in the Algebra course (Barnes & Asher, 1962; Shadeed, 1969). Although
additional variables continued to be considered, thgrade math grade maintained its
presence. In some studies it was found to be statistically significant omit&Caicut,
1961; Siglin & Edeburn, 1978) and in others it was significant when considered in
combination with other variables such as achievement test scores (Johnson, 1972) and
prognostic test scores and teacher predictions (Kovaly, 1979). More recendly, the
grade math course grade was featured strongly in two studies done in 1996 and 2007,
showing the resiliency of this predictor. In the 1996 study thgr&de math course

grade was highly correlated (.82) with the final Algebra grade (Pinkh@mstey,

1996). In the more recent study, the highest correlation involvind'theale math

course grade was found between it and the score on the first Semester Algfedira67

(Roy, 2007).

Tests as Predictors
The grade made in the previous year's math cldysn(8s still reported as a
valuable variable of prediction. But more researchers began to use various tests or
components of a test as possible predictors. In an early study IQ was cahagdare
predictor (Elder, 1926). In the previously mentioned work done by Dickter {see 8
Grade Course Grades), 1Q was part of a composite that accounted for a higtticorrel

coefficient. He does add, however, that because of the subjectivity that comes wit

11



teacher grades, an IQ test brings the needed reliability faatkt€D 1933). Aptitude

tests were popular choices as more researchers tried to find what predigbhAl
success (Cooke & Fields, 1932; Lee & Hughes, 1934). Prognostic tests became mor
widely used. Gerald Hanna and his colleague, Joseph Orleans are the autteorowof t
widely usedOrleans Hanna Algebra Prognosis Te®ot surprisingly, in their study,

their Algebra prognosis test was used, and shown to be a strong predictive variable
(Hanna, et al., 1969). Marlene Kovaly, unsatisfied with the published prognostic tests
available, created her own prognosis test to be included as a predictive varialfiest Her
guestion was to consider if three variables in combination (the prognostic tédgtth8
grade, teacher predictions) could discriminate between those students whoesigteed
Algebra . After affirming that they did, she then explored which of thes&ibuted to

the discrimination. The results showed that all three predictors contributefttargghy
(Kovaly, 1979). Two additional studies chose to use a test score as a predictawd he |
Test of Educational Development was used and found to be a significant predictor when
the criterion variable was the Algebra | mid Year Exam (Beers, 1968). AndEA®M
(Michigan Educational Assessment Program) Test was used and correjafeibsitly

with the Algebra Final Exam score (.59) and the final Algebra mark (.61)(
Elgammal,1987). In addition to chronological age, numerous tests were used by Ruth
Bloland and William Michael in their study. They chose to use the Orleans Hanna
Prognosis test, the Arlin Test of Formal Reasoning, and components of thBdeiwwa
Skills Test. Chronological age and the score on the prognosis test were the most
promising predictors (Bloland & Michael, 1984). Another study among 977 students in

grades 6 through 9 from seven lowa schools looked at the predictive power of the lowa

12



Algebra Aptitude Test and again, the lowa Test of Basic Skills (Mathespand found

the former to be an important measure when attempting to predict mathemedies. g
When combined with the previous year’'s math grade, they resulted in “the masitacc
and efficient classification possible” (Pinkham & Ansley, 1996). And Lori Regted

her own readiness test to predict Algebra success. She looked at which of the four
criterion variables (Final course grade and Final exam scot@rdl?® semesters) could
best be predicted by her test. Her independent variables were the performance on her
test, a self-concept questionnair®,gade math grades"@rade reading scores, and
gender. When the Algebra | final exam was the desired variable of sureetsst

proved to be the number one predictor. But when the final course grade was the desired
variable (which included the final exam) the grade made in"flira&le math course was
the best predictor. In her own literature review, she notes that when resehasteers

used standardized tests as predictors, they get better results whewnithesprear’s

math grades are also used (Roy, 2007). The widespread use of a prognostic or readiness
test may earn it a prominent position when considering tests as predictors.tibnaddi

the studies previously mentioned two more researchers interested in prediggébgpA
success for student taking Algebra in tiegBade also used a prognostic test, specifically
the Orleans Hanna Prognostic Test. In her study, Flexer found that thesO+ilkana
prognostic test was the “best overall predictor” Bfg8ade Algebra achievement (Flexer,
1984). More recently, another study also significantly predicted Algebcassievhen

the performance on the prognostic test correlated with*tigedrter Algebra grade at .56

(Kimball, 2005).

13



Non-Traditional Predictors
Predicting Success on an EOI

Since this researcher is using the state’s Algebra | EOI exam astéhnion
variable, there was interest in what was written about predicting succtsssertypes of
tests. The following studies specifically address that assessmenbudtit previous
mathematics achievement was still noted as a strong predictor, WilteanfdZd
speculated about the relationship between teacher performance ratirnige and
achievement on the North Carolina End of Course test scores. That proved to be a
significant relationship (Crawford, 1991). Additionally there is the work of Wiarand
McNamara. Both are specifically targeting student performance enestdtof
Instruction exams (Virginia and Tennessee, respectively). In a mixédasestudy
exploring what factors led to success on the Virginia Algebra | EOI examrdtie g
earned in the®8grade math class, when examined in combination with the Algebra |
final course grade, a Stanford 9 Total Math score, and race, proved stitistica
significant as a predictor (Wiersma, 2002). McNamara sought to creagdietipn
equation using the school system (city/county) along Witgrade achievement tests and
subtests scores, the first semester numeric course grade in Algebranderd Jde
regression equation she developed accounted for 70% of the variance in the EOI test
scores (McNamara, 2004). The inclusion and the significant contribution of such
demographic variables as race, gender, and school district may indicatedliernee
future exploration into how much of a role these types of variable may play in the

Algebra success enterprise.

14



Specific Mathematical Concepts as Predictors

In the most recent research (the last 18 years or so), some of the sablesraria
arise. However, student proficiency with certain math concepts is also beodpced
as a factor deserving consideration. Hung-Hsi Wu of the University of Cadifat
Berkeley hypothesizes that until we drastically change the way we teatbris and
decimals, students will continue to do poorly in Algebra. This is the subject of his paper
that examines the preparation necessary to do well in Algebra. “In other vgatds, i
reasonable to expect a person to run well if his walk is wobbly?” (Wu, 2001, p. 6).
George Brown and Robert Quinn of Reno, Nevada echo this belief when they state that
math teachers all over the world know that students struggle with fractions s.fehtts
to difficulties in Algebra. Their analysis did show that there was a sgntf
relationship between a student’s success manipulating fractions and thesefiresdter
test scores. They did choose a southwestern high school with strong parental
involvement. That choice suggests they may also consider parental involvement to be a
factor of success (Brown & Quinn, 2007).

The Math standards put forth by each state were “graded” in a report by David
Klein. He compared and contrasted the standards of 49 states plus the District of
Columbia. In his discussion on overemphasized and underemphasized topics, he
addresses the fraction issue. He found that not enough attention was given to the
“coherent” development of fractions in the late elementary/early middtkgrades.
He also found that not enough time was spent in pencil and paper calculations.
Following that trend, he also reports a weakness in the standards targetindp $ehbig

level when he observes that arithmetic of fractions is a frequently misgicg Klein,

15



2005). In March of 2008 the National Mathematics Advisory Panel released its resul
and “fluency with fractions” was listed as a key concern. “The difficulth ¥vactions
(including decimals and percents) is pervasive and is a major obstacléné&v furdgress

in mathematics, including Algebra” (p xix). When Algebra | teachenewurveyed for

this report regarding student preparation, fifteen different topics we rdhe topic
dealing with Rational Numbers and operations involving fractions and decimals Was 14
on the list indicating very poor preparation. Only “solving word problems” was listed a
poorer (NMAP, 2008, Chap. 9, p. 7).

In the &" grade Math CRT test being used by this researcher, it is Standard 2 that
addresses what should be taught in regards to fractions: Standard 2.1a - Compare and
order rational numbers (positive and negative integers, fractions, decimabd)lifere
situations; Standard 2.1b - Use basic operations on rational numbers to solve problems in

real life situationsHttp://www.sde.state.ok.ys If fraction proficiency is necessary to

advancement in mathematics, and Algebra is the next step ‘afjead® math, then it
would seem appropriate to include this standard as a predictor.

If specific mathematical concepts are to be considered as possiblefareas
prediction, then the teaching strategies outlined by James Choike become even more
interesting. One of his major strategies is the emphasis on multipleeretatemns. For
example, he states,

Students should be taught the value of representing mathematics
in words, numerically in tables, visually in graphs, and algebraically
in symbols, and how these various representational forms of

mathematics are connected (Choike, 2000, p. 4).

16



This idea of multiple ways for students to problem solve is being echoed by many
states. In this state, th® Grade Math Standard 1 is the standard that deals with
Algebraic Reasoning. It has two components: Equations and Inequalities. The®bjec
that deal with equations is further divided into 3 parts: 1.1a — Model, write, and solve two
step linear equations using a variety of methods; 1.1b — Graph and interpret tlo@ soluti
to linear equations on a number line with one variable on a coordinate plane with two
variables; 1.1c — Predict the effect on a graph of a linear equation when the slggescha

(http://www.sde.state.ok.ys The National Council for Teachers of Mathematics,

NCTM, lists the following as Algebra Standards: “Understand patterngpredaand
functions, represent and analyze mathematical situations and structureslgsiongic

symbols, use mathematical models to represent and understand quantitatoreshape,

and analyze change in various contexkgt’//www.nctm.org).
In their study about innovative teaching strategies, Ogbuehi and Fragbecite
Mathematics Framework for California Public Schools Algebra | Standasdsaying,
The first basic skills that must be learned in Algebra | are those
that relate to understanding linear equations. In Algebra | the
students are expected to solve only two linear equations in two
unknowns, but this is a basic skill. Students solve a system of
two equations in two variables algebraically and are able to

interpret the answer graphically (Ogbuehi & Fraser, 2007, p. 102).

These echo an idea put to this researcher by a Math Curriculum Specitlist tha

linear equations is a concept that could strongly suggest Algebra EOI sudeedslt S
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that there was strong evidence that if a student masteret! grad objective for Linear
Equations (Standard 1.1) they would score “satisfactory” on the state Alg@bex&m

(S. Bittle, personal communication, February 14, 2008). And in the recently released
report from the NMAP, Linear Equations was listed as a “major topic of schodbrilge
(NMAP, 2008, Chap. 4, p. 16).

When gathering topics to be included in their Algebra Readiness/prognosis tests
both Roy and Kovaly included fractions and their operations as well as Linedidagua
(Kovaly, 1979; Roy, 2007). Interestingly, the NMAP results did report that teachers
found their incoming Algebra | students to be better prepared in the area af Linea

Equations that that of Fractions (NMAP, 2008, Chap. 9, p. 7).

Summary
Prediction of success in Algebra is the area of interest to thiselkseaiThe
body of literature dealing with the quantitative predictors spans a long period<{1926
2008). The earlier studies focused mostly on grades and test scores as prddithers
late 70s and into the 80s other types of standardized tests and aptitude tests began to
make appearances. The later studies still seem to cling to some grademartdsts,
but also include suggestions and trials incorporating non-academic measures when
looking for possible predictors. Two researchers clearly state that raydtgdictors are
more likely to predict Algebra success (Kovaly, 1979; Pinkham & Ansley, 1996).
Academic data is usually readily available from a schoolridisand that,
combined with the literature findings seem to strongly advocateothitemued use of such

data as predictive tools. But these may not tell the whole @feecific mathematical
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topics are also suggested as necessary for Algebra readine therefore also worthy of
inclusion. Not only is this researcher interested in using'thgrée math course grade
and & grade CRT performance to predict an outcome on the Algebra | EOl exam, but the
proficiency level in fractions and linear equations (Standards 2.1)8ate also variables

of interest. The findings from the National Mathematics Adyig@anel support this
choice. So, from the literature, the case is made that griases, and proficiency all

may predict readiness for Algebra and therefore success.

Hypothesis/Research Questions

There is no doubt that many people have written about the study of Algebra.
Whether it is right or wrong to expect all students to take Algebra, whether iddteul
taken in &' grade or ¥ grade, whether or not we are even teaching it correctly, are not
the subjects of this study. Students must be successful in Algebra. Maarghese
have hypothesized about which predictors are best. Previous school year gdades a
performance on certain standardized achievement tests have been tried in various
combinations with various results. So, what is the best predictor?

The previous year’s class grade in mathemati€gt&de) and any kind of
achievement or standardized test have both been used in multiple prior studies. Those
variables will be included in this study, as well. They have been strongtpredn the
past, which is why they will be used again. However, the research indivateste still
some areas of interest that have not previously been used. Little from therbterat
review suggested linear equations as an area of attention. But when thenestiiiag

was mentioned to this researcher as part of an interview about Algebra amy test
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success, it became a variable of interest. Fraction mastery wasiaéd as a predictor,
as well. When this was reported in the NMAP report as an area of weaknesaméebec
variable of interest.

Looking at one class of students over two years, the following data will be
collected on each of the student8:¢Bade math course (Pre-Algebra) grade, performance
on the state’s"8grade Math CRT, the CRT performance on the linear equations standard
(1.1), and the CRT performance on the fractions standard (2.1). These are the predictive
variables. The criterion variable will be the performance on the Alddid exam.

This variable was chosen because it has become a determining fautyir s€thool
graduation. The primary research questions are: (1) €gra@le Algebra EOI
performance be significantly predicted from some combinatioff gi&de Pre-Algebra
course grades"sgrade CRT math scores, proficiency level score on linear equations,
and the proficiency level score on fractions? (2) Will the standard speafiessginear
equations and fractions) emerge as significant predictors of Algebrad€@dss? Since
Pre-Algebra is the on-level math course option fdggaders and Algebra | is the on-
level math course option fof"@raders, all students in this study who were enrolled'in 8
grade Pre-Algebra, regardless of their earned grade, were allowed &ldekea | as 9

graders.
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CHAPTER IlI

METHODOLOGY

Participants and Data Sources

According to the district's website accessed in June, 2008, it is a suburban district

that serves approximately 14,000 studewis\.unionps.org. As of October, 2007, this

was the demographic breakdown: Asian — 6.6%, Hispanic — 16.9%, Black — 13.8%,

Indian (Native American) — 10.6%, White — 52.2%. Compared to the state’s
demographics (633,006 students as of SY 06-07), the breakdown is as follows: 8%, 9.5%,
10.8%, 19.3%, and 58.6%, respectively. So this district appears to be somewhat

representative of that populatiomw.sde.state.ok.us The targets of this study are the

students of the graduating class of 2010. Since the interest lies only in ontdeekst
with all data available, only 589 students were included in this study. Thesepattc
were selected partly out of convenience, but also because they come frala si

district with a relatively diverse population that closely mirrors thie sta

Instruments
The state’s 8 grade math standards-based, criterion-referenced assessment (CRT)
is given to all & graders in April of each year. The Educational Testing Services,(ETS

Data Recognition Corporation (DRC), and the State Department of Education worked
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together to construct the test forms aligned to the PASS (Priority Avad&tudent

Skills) objectives. It is an un-timed multiple choice test with 55 questions thkrgs

should be able to complete in 60 minutes. Ten of those are built in Field Test questions.
Eight different forms were used and 20% of the test questions are devoted todStandar
which deals with Algebraic reasoning (including linear equations) and 18% ofthe te
guestions are devoted to Standard 2 which deals with rational numbers (fractions). For
this study the interest is only in Standard 1.1 and Standard 2.1. There are five questions
devoted to Standard 1.1 and four questions devoted to Standard 2.1. These nine
guestions (out of the scored 45) make up 20% of the test. The statistical test data can be
located on the Oklahoma State Department of Education website. The 2007 Technical
Report provides extensive information on test item analysis, standard error of
measurement, and reliability. In the report, there was no validity saae lut

explanations of test item selection were provided. Review and approval by Oklahoma
content, bias, and sensitivity committees deemed the items to be of “good qipali8;”
Technical Report). Internal consistency, measured as Cronbach’s alffiaertewas
reported as .89 with a Standard Error of Measurement of 2.84. It was also repaorted tha
90% or more of the students who met or exceeded the satisfactory score wouldhebtai
same results if their true scores were known. And 87% of the students receiving
satisfactory scores would do so again with another administration of the test

(www.sde.state.ok.us2008).

The End of Instruction (EOI) exam is a state-mandated, secondary |eegioer
referenced test. It is used to assess proficiency as it relates ®SBeoBjectives. The

PASS objectives are skills that students are expected to know at the end of amsinucti
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the content area. This assessment was developed by CTB McGraw-Hill intcamnec
with the State Department of Education, but Pearson Educational Measuremaiht act
administers and scores the test. During the Spring 2007 administration, theke were
forms of the test. The 75 question multiple choice test included 20 field test items.
Again, the statistical data can be found on the state Department of Educatide’svebs
Technical Report. Item analysis, test item bias, and standard error afremast were
discussed thoroughly. There was a subheading for content validity, but no spegéic val
was provided. The report did state that the Oklahoma Priority Academic Student Ski
(PASS) were studied by CTB’s content experts, as well as content acedisise
teachers, and assessment experts to assure adequate content validityai@dnte/as
Cronbach’s alpha coefficient that determined reliability. That valuegivas as .93

which should indicate strong internal consisteneyn{.sde.state.ok.,iI2008).

Research Design and Procedure

The design for this study was primarily correlational. This study osed
criterion (dependent) variable. That measure of success was theoraypsdormance
on the Algebra | EOI exam (EOI) taken during the Spring of thgrde year. Because
this researcher was interested in more than one predictive (independent) variabdé, none
which was manipulated, Multiple Regression Analysis was chosen as thicstatis
analysis method. The predictive variables are the grade made fhghed® math class
(MTHGRDS), the performance on the OklahonfagBade Math CRT (MTHCRTS), and
the performances on Standard 1.1 (STDL) and Standard 2.1 (STDF). The multiple

correlation coefficient that was obtained during the analysis will etsitha magnitude

23



of the relationship between the Algebra EOI and the best linear combination ofdée gra
the CRT score , and each of the standard performances (STDL and STDF)
(Shavelson,1996, pp. 525-533). All scores collected for this study were raw scores.
The data for this study comes from the district’s Director of Studensaissmnt.
Using a Microsoft Excel spreadsheet, the measures of interest wereaa from the
district’s collection of data bases. After the data was gathered alhttudames were
removed to assure anonymity. Descriptive statistics were genaratede included in
table form as part of the results. These coupled with correlational data warstthe f
areas of interest. Relationships were noted and analyzed. Becausedhgalstare a
part of the CRT test, it was anticipated that more than one regression might be run in

order to ascertain the strongest predictor.
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CHAPTER IV

FINDINGS

Correlation and regression analyses were conducted to address the research
guestions posited in this study. In addition to the more traditional predictivelearia
(i.e. grades, test scores), interest was raised in the predictive powetioh§and linear
equations performance. These are both individual standards measured as patatef the s
CRT. It was the original goal of this researcher to develop a predictionaqthett
might best predict success on the Algebra | End of Instruction Exam. Upon examinat
of the correlations it became apparent that more could be learned from runninganore th
one regression with the variables in different combinations. The standards (1.1 and 2.1)
were also a consideration. These standards are part of the whole CRT testysscar
used in choosing which variables were to be a part of which regressions. So three
separate simultaneous Multiple Regressions were run and are anayeedrar all the
regressions, the criterion (or dependent) variable was the score reaeivedAlgebra |
EOI exam. In the first regression the predictor (or independent) variabtedhe grade
obtained in the '8 Grade Math course and the score received on the st&t€sa8le
Math CRT. In the second regression the predictor variables wer® tefe Math

course grade and the performances on the individual standards: fractions £8TDF)
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linear equations (STDL). In the third regression the predictor varialgiesanly the
performances on each of the standards.

The means, standard deviations, and correlations of all variables are prasented i
Table 1. The means for MTHGRADS8 come from percentage grades. The medases for t
MTHCRTS8 and EOIALGY are raw scores indicating correct answers out of 45 and 55,
respectively. The standard addressing linear equations is a raw score out dié& and t
fractions standard is a raw score out of 4. Because the standard scorescdird@art
whole CRT score, the correlations between each standard and the CRT are gart/whol
correlations. All of the Pearson bivariate correlation coefficientsTiabke 1) reached

statistical significance.

TABLE 1
Means, Standard Deviations, and Correlations of All Variables (N = 589)

Variable | MTHGRD8] MTHCRT8| STDL | STDF | EOIALG9| Mean| SD

MTHGRDS 0.64* | 0.46* | 0.47*| 0.66* | 80.49 1255
MTHCRTS 0.67*f| 0.68*t] 0.70 | 29.20 7.2
STDL 0.43* | 0.48* | 295/ 1.16
STDF 0.49* | 2.83] 1.00
EOIALGY 37.26] 10.98
*p < 0.001

T Part to whole correlation

First Regression

The first regression was run using tffe@rade math course grade and the
performance on thé"8Grade Math CRT as predictors. The objective was to see which of
these predictors accounted for the most variance in the Algebra | EOI scordsghidss

correlation was observed between theyBade Math CRT and the Algebra | E@K
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.70). So 49% (?) of the variance in the Algebra EOI scores is explained by the
performance on thé"8Grade CRT. The correlation between theGade course grade
and the EOIl was .66, so 44% of the variance is attributable to that predictor. The
correlation between the two predictor variables was the lowesit4) with 41% of the
variance in the dependent variable explained.

The multiple regression analysis determined that taken together, 56% (Rof .75)
the variance in the Algebra | EOI scores is accounted for by this model. dlhaf gjaois
study was to generate a regression equation that would allow for predictiorsobtbe
that might be earned by future students. In future applications the samplaticorsel
would almost always be smaller than the R calculated here for this sample — a

phenomenon called “shrinkage” (Pedhazur, 1997). The R? and the R? adjusted were very

close in all regressions so the adjusted R? is what is repcfkfgd: (56). The overall
relationship was significants, ;= 377.82)p < 0.001). When each predictor was

assessed individually, both tests of the regression coefficients readistata
significance (MTHGRDS8t = 10.27,p < 0.001; MTHCRT8f = 13.11p < 0.001). The
score achieved on th& &rade CRT was a stronger predici®r(.46) than the grade
earned in the®8Grade Math course €& .36) but not by much. In this sample of
students, 76% scored “satisfactory” on both the CRT and the EOI (see Table 6). In
conclusion, the significant prediction equation generated during this an&@KkL(G9
=-8.97 + .32 MTHGRDS8 + .71 MTHCRTS) could be used by anyone wishing to

estimate the score to be earned on the Algebra | EOIl exam.
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TABLE 2
First Regression Results

Predictor Unstandardized | Standard Error Standardized t
Coefficient Beta

MTHGRDS 0.32 0.03 0.36 10.27

MTHCRTS8 0.71 0.05 0.46 13.11

F (2,586) = 377.82; p < 0.001
Rz = 563; Adjusted R2 = .562

Second Regression

The second regression used the same criterion variable (EOIALGY) astthe firs
regression. The chosen predictors were MTHGRD8 and the performance on the two
individual standards: linear equations (STDL) and fractions (STDF). Betizase
standards are included in the MTHCRTS, it was excluded as a predictor varibble. T
objective was to see which of these predictors would be the strongest in predicting the
outcome variable. Amongst these three, the strongest was the correlatioedbtai
between the '8 Grade math course grade and the EG (66). About 44% of the
variability in the EOI scores was accounted for by the grade earneddf @mde Math
course. The correlations between each of the standards, $FD4§) and STDFr(=
.49), and the EOI accounted for 23% and 24% of the variance in scores, respectively.
The correlations between each of the standards and the MTHGRDS8 were tirthitzse
found when compared to the EOI (STDE .46; STDHR = .47) accounting for 21% and
22% of the variance. Finally, the correlation between the two standard43)
produced am? value of .19 (19% shared variability). As mentioned above, all of the

Pearson bivariate correlations achieved statistical significarthe 8.001 level.
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The multiple regression analysis determined that taken together, 50% (JRof .71

the variance in the Algebra | EOI scores is accounted for by this mﬁﬂplz(.SO). The
overall relationship was significanE{,;= 195.98p < 0.001). When each predictor was

assessed individually, all three tests of the regression coefficieatedestatistical
significance (MTHGRDS8t = 14.04,p < 0.001; STDL{ =5.04,p < 0.001; STDF{ =

5.57,p < 0.001). The score achieved in tfe@rade Math course was a stronger

predictor f = .49) than either of the standards, STDL or STPE (17,5 = .19). The
significant prediction equation generated during this analysis (EOIAL&01 + .43
MTHGRDS8 + 1.64 STDL + 2.09 STDF) could be used by anyone wishing to estimate the

score to be earned on the Algebra | EOl exam (see Table 3).

TABLE 3
Second Regression Results
Predictor Unstandardized | Standard Error Standardized t
Coefficient Beta
MTHGRDS 0.43 0.03 0.49 14.04
STDL 1.64 0.33 0.17 5.04
STDF 2.09 0.38 0.19 5.57

F (3,585) = 195.98; p < 0.001
R2 = .501; Adjusted R2=.499

Third Regression

The third regression used the same criterion variable (EOIALG9) asetieys
regressions. This regression was run because of interest on the part of tkbheesEae
only chosen predictors were the performances on the two individual standaals: line

equations (STDL) and fractions (STDF). Because these standards are incltebed i
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MTHCRTS, it was excluded as a predictor variable. The objective was to kee if t
standards strongly predicted the outcome variable. Amongst these two prethetors
strongest was the correlation obtained between the fractions standard DR

EOI (r =.49). About 24% of the variability in the EOI scores was accounted for by the
performance on the fractions standard. The correlation between the lindsrexjua
standard (STDL) and the EOI generated aalue of .48 indicating that about 23% of the
variance in the EOI scores were accounted for by the performance on this standard.

The multiple regression analysis determined that taken together, 33% (R = .58) of

the variance in the Algebra | EOI scores is accounted for by this mﬁﬂplz(.%). The
overall relationship was significanE{.,,= 146.36,0 < 0.001). When each predictor

was assessed individually, both tests of the regression coefficients retatistital
significance (STDL{ = 8.84,p < 0.001; STDF = 9.43,p < 0.001). When examining

the beta weights the fractions standard yielded a slightly higher y&adue5) than the
linear equations standardl £ .33). The significant prediction equation generated during
this analysis (EOIALG9 = 17.13 + 3.14STDL + 3.85STDF) could be used by anyone
wishing to estimate the score to be earned on the Algebra | EOl exanonkiribge
performance on these two standards (see Table 4). However, these two standards
together would only account for 9 of the 45 questions. Essentially, you would be

shortening the test, therefore possible decreasing the reliability.

TABLE 4

Third Regression Results

Predictor Unstandardized | Standard Error| Standardized t
STDL 3.14 0.36 0.33 8.84
STDF 3.85 0.41 0.35 9.43

F (2,586) = 146.36; p < 0.001
R2 = .333; Adjusted R2 = .331
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CHAPTER V

CONCLUSION

The objective of these analyses, as well as the objective of this study was
determine which of the chosen predictor variables would best estimate a score on the
Algebra | EOl exam. In the first regression, it was no surprise thaglteonship
between the CRT and the EOI was the strongest. That finding is supported by previous
research and it is reassuring to reach the same conclusion as other studies donarfor s
purposes. Most in education would have intuitively suggested this result, so it is good to
have the scientific, statistical support.

In the second regression, the goal was to discover if either of the specific
standards, Standard 1.1 (linear equations) or Standard 2.1 (fractions), in combirtation wi
the performance in thé"&rade Math class would stand out as strong predictors. "rhe 8
grade Math class grade did turn out to be the strongest predictor. That, toondiag fi
that is supported by previous research. A third regression was run to target the specif
contribution made by the individual standards (1.1 and 2.1) only. There was research
done and articles written to posit that students would not do well in Algebra ifkhisir s
in either linear equations and/or fractions were weak. So it had been the expectation of

this researcher that there would be some noteworthy relationships. Neither of the
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individual standards was as strong as the other predictors, but there washgtiliag to
be learned from their inclusion (see further discussion below). These assagc
components of any Algebra curriculum and educators must continue to encourage
mastery of these concepts.

Although not part of the regressions, some explanation of the term “satigfact
may be needed. In the cases of both of the state tests (CRT,EOI) perorsiamdken
down into four categories: ADVANCED, SATISFACTORY, LIMITED KNOWILESE,
and UNSATISFACTORY. The state deems “satisfactory” or above as imgjca
success. In this group of students 83% achieved “satisfactory” status on the 2007 EO
may be of further interest to note that in this state on these exams (CRTh&®lare
number of correct answers required to achieve the sought after “satisfathaoug. For
the CRT (taken in April, 2006), only 22 out of the 45 answers (49%) must be correct to
be “satisfactory”. For the EOI (taken in May, 2007), only 25 out of the 55 answers (45%)
must be correct for satisfactory status. When performance on a standardasiedke it

is a raw score (see Table 5).

TABLE 5
Numbers/Percentages of Students in Each Performance Level
MTHCRTS
2006 U LK S A
Raw Score/45 0-15 16 — 21 22 -35 36 - 45
Number in Category 20 74 377 118
Percentage 3% 13% 64% 20%
N =589 84% successful
EOIALG9
2007 U LK S A
Raw Score/55 0-17 18 - 24 25-38 39-55
Number in Category 34 68 157 330
Percentage 6% 12% 27% 56%
N =589 83% successful
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According to the state’s Test Blueprint, there were 5 test items for $tlahda
and 4 test items for Standard 2.1. Mastery is not clearly defined by the repordegyovi
but on the state’s website there was discussion about a minimum of 4 questions per
standard to obtain 3 out of 4 as a 75% mastery score. No information about how the
passing or cut scores were determined could be found on the state’s Department of
Education website. When the number of correct answers needed to “pass” the Algebra
EOI went from 45% (2007) to 42% (2008), how does that reconcile with a 75%
“mastery” score? And if a student had this kind of performance in most any classroom
most teachers would label that as failing. Perhaps this explains how 56%eof thes
students were able to score at an “advanced” level on the EOI.

It was also interesting that 17% of the students in this study managed to ahieve
satisfactory rating on the E@lithoutmastering either of these targeted standards (see
Table 6). A closer look at the numbers of students who mastered these standards found
almost a 2 to 1 ratio between the number of students who mastered the Fractiond standa
and the number of students who mastered the Linear Equations standard (66% to 35%).
Again 76% of the students who scored “satisfactory” on the CRT did the same on the
EOI, regardless of their performance on the standards. In order to achiesfactat”
status on the EOI only 25 correct answers out of 55 questions were necessargaifhe m
for this group of students was 37.26 (see Table 1). According to the 2007 Technical

Report, that was a higher mean than the state mean of82W.4de.state.ok.)is
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TABLE 6
Numbers/Percentages of Student Performance

Number Percentage
Scored SAT on CRT 495 84%
Scored SAT on EOI 487 83%
Scored SAT on CRT & EOI 449 76%
Mastered St. 1.1 (Lin.Eq.) 207 35%
Mastered St. 2.1 (Fractions) 386 66%
SAT on Both Test, Mastered Both Standards 165 28%
Scored SAT on EOI, Mastered St. 1.1 196 33%
Scored SAT on EOI, Mastered St. 2.1 351 60%
Scored SAT on EOI, Mastered Neither 103 17%
Scored SAT on CRT, Mastered Neither 89 15%
No SAT on CRT, but SAT on EOI 39 7%
N =589 SAT = Satisfactory or better

So what does this mean in terms of predicting the success of Algebra | students in
the 9" grade? It was the goal of this researcher to answer these reseaticmspuEs
Can 9" grade Algebra EOI performance be significantly predicted from some
combination of & grade Pre-Algebra course gradd3géade CRT math scores,
proficiency level score on linear equations, and the proficiency level scoractinris?
(2) Will the standard specific scores (linear equations and fractions) ensesgmidicant

predictors of Algebra EOI success?

Since all regressions were run including various combinations of these predictors
and all reached statistical significance, one could answer these quefiironatively.
However, other aspects must be considered before blindly predicting Algebrassucces
based solely on the “significance” determined here. The emergence Bf@rad:

Math CRT as a predictor is solid, both intuitively and statistically. Therfgression
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equation included both the CRT and the grade for th@rade Math class and anyone
wishing to predict a student’s score on the EOI in the subsequent year could do so
without much reservation; although using a teacher given grade may intemet s
subjectivity. The strongest bit of predictive evidence would be the performance&h the
Grade Math CRT. Only 39 students (roughly 7% - See Table 6) who did not score
SATISFACTORY on the CRT scored SATISFACTORY or better on the EOI. So
performance on the CRT does seem to indicate success on the EOI. This would, and
does, give the district in question an opportunity to focus on these unsuccessful students.
The second and third regressions included the two standards of interest, linear
equations and fractions. Initially, it was a disappointment to this resedneher t
either/both of these did not appear to have stronger correlations to the EOI. Heah of t
correlations was just under .5. Again, statistical significance wasvadhieut when
examining their individual contribution the variance in the EOI scoresstkeaplained
by each of these two standards is 23% (linear equations) and 24% (fractions). So the
performance on these two standards shouldn’t be discounted. However, when the amount
of variance in the EOI scores thatisexplaineds in the neighborhood of 75% (when
considered separately), that requires careful treading. This resezanhet
conclusively state that performance on either the linear equations standlae fractions
standard will lead to success on the Algebra EOI exam. But in the third regression mode
whereonly these two standards were included as predictors, 33% of the variance in the
EOI scores is being explained by 9 questions! Even considering the loweititelcd
using just these two standards, their importance is probably being underaktimate

Looking at it another way — In the first regression, the amount of variance in thed&O
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is explained by the CRT (the strongest predictor) is 48%. That tells ubehaig only
17% more of the variance being explained by the remainder of the CRT (3®nsiesti

Most math teachers would agree that these standards represent concepts that are
important components in Algebra. It is likely that most math teachers, @éptuose
teaching middle school math and Algebra, will conclude that the mastery ohthieri
standard is necessary for future mathematical success and it is thequeaakness for
students. As a middle school math teacher, this researcher can echo this contern. Jus
this week, in an email from &"@rade Algebra | teacher, the subject of fraction weakness
was raised. She said if only her Algebra students came to her with madtactiohs
(their relationships and operations) her students woedghthe class prepared (M.

Gamble, personal communication, April 23, 2009). The use of either of the equations
resulting from the second and third regressions would certainly provide sonastintgr

input about student success, but should not be regarded as a standalone measure. For
anyone in this state who chooses to use any of these equations as predictors elbtan Alg
EOI score, they would need to further consider the cutoff score that determiness succe
(satisfactory status) as defined by the state and any future sharthat determination

that may occur.

For various reasons some possible predictors were omitted from this study. There
was no knowledge of the grades made in the Algebra | course. This data isl@availa
through the district, but it was not chosen as a predictor by this researchesebibea
interest was only the performance on the End of Instruction exam. This could provide
some extra pieces to the puzzle. Also, the district administers its own CRT. The

district’s Director of Student Assessment feels this test is moreutlifthan the state’s
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CRT (T. Nelson, personal communication, September 3, 2008). It certainly requires a
higher level of mastery to achieve satisfactory status. But because #sene w
reliability data available, this test was not used. It may provide maremafion in
regards to the mastery (or not) of the fraction and linear equations standhettais. |
district test there are 4 questions for every objective (parts of the standais makes
determining mastery of each standard very clear. And since the diswietdmoinisters
this CRT quarterly (not done at the time of the testing featured in this staitiyje to
achieve mastery could be determined earlier and remediation could begin soafler. If
agree that these standards are measuring a necessary objective aadtdrgtohthese
objectives can only improve the performance on the EOI, it would seem that getting as
many students as possible to demonstrate mastery as soon as possible should be a goal.
The state CRT results are often not available to the district until lateddlghe district
results are often available within days. In the future, this district maytoamtest in
obtaining reliability data and then this test score could be entered into additional
regressions to see what could be learned. And since this state does not recakieghe t
of any Norm-referenced or standardized tests, there was none of that datdeava

This study does not include any mention of non-academic variables. No
demographic data were used although it is certain that some interesttranstlips
could be observed. Anyone involved in behavioral research knows that there are always
extraneous factors that can affect any outcome. Most in education realizg¢esiascore
(or any assessment measure) may not fully describe the progress of a stuatgnt. M
previous studies, papers, and articles (some highlighted in this study) have itteen wr

regarding the non-academic variables. In addition to demographic data, song studie
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have included attitude, motivation, and parental involvement measures. These non-
academic measures are harder to come by, harder to measure, harden tardbtaarder
to synthesize, but indicate an area of research that should continue.

Undoubtedly more could be learned if this study were repeated in other school
districts. It would be interesting to see what differences might be obsehezttine
objects of the study were from a larger, more diverse district or, perhapallersmore
rural district. Are individual superintendents content with the EOI and how its susces
determined? Information should also be gathered that targets the diffareagescores
in different states. Do all states approach this similarly or is thies wtéque? Would
there be notable differences between large and small states, rural and paavidyed,
homogenous populations and heterogeneous populations?

As researchers and policy makers continue to attempt to explain behaviors and
outcomes and as government continues to place the determination of success upon test
scores, and as schools and districts are measured predominantly by thaets'stude
successes, it becomes obligatory to search for answers and the magic comobinat
variables and conditions under which all students may become successful. Although
most educators know that any one measure cannot truly sum up a student and their

progress.
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