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ABSTRACT
Examining theEffects ofGender Poverty, Attendance, anBthnicity onAlgebra,

Geometry, and TrigonometBerformance in #ublic High School

Hasan Shafiq

Over the last few decades school accountability for student performance has
become an issue at the forefront of education. The federal No Child Left Behind Act of
2001 (NCLB) and various regulations by individual states have set standards for student
perfamance at both the district and individual public and charter school levels, and
certain consequences apply if the performance of students in an institution is deemed
unsatisfactory. Conversely, rewards come to districts or schools that perform especially
well or make a certain degree of improvement over their earlier results. Albeit with
certain conditions, the federal government makes additional education money available to
the states under NCLB.

While testing is nothing new in American public edumatithe concept of
district/school accountability for performance is at least relatively so. In New York City,
where New York State Regents Examinations (NYSRE) have been a measure of student
performance for many years, scores on these tests are lowptemting students from
receiving course credivhich in turn results in failure to graduate on schedule. In
addition, rates of graduation from public high schools are low. The city and state have
kept data on student performance broken out by a nuofii@ctors including

socioeconomic status, ethnicity, attendance, and gender which point to an achievement



gap among different groupshis study investigates a series of those factors associated
with the mastery of high school Algebra, Geomgdirnyd Trigsnometry. This study
concerns itself specifically with the effect that gender, socioeconomic status, attendance
and ethnicity may have on student achievement in a mathematics course and on
standardized tests, specifically the NYSRE, an annual rite chgadsr students in
grades 9 through 11.

This research considered and ran tests on data gathered from a singielarge
York City highschool. In this study, a 12 tweay (betweergroups) univariate analyses
of variance (ANOVAs) were conducted to assebsther there were differences in
studentsd mat hematics achievementam$cor es
socio-economic &tus(SES. In addition three Pearson correlation analyses were
conducted to determine whether there was a correlatimong Integrated Algebra,
Geometry, and Algebra Il/Trigonometry ueaminatiorscores and Regents scores.
Nine Pearson correlation analyses were conducted to determine whether there was a
correlation between Regents scores and mathematics achievemexamination
scores. A correlation was run between each mathematics achievement score with the
Regents score from each subject. Six-imay (betweergroups) ANOVA were also
conducted to assess whether there were difference in stdiketkeematics achievement
among Black males, Black females, Hispanic malad Hispanic females. dba were
gathered, merged, and transferred into a Statistical Package for the Social Sciences
(SPSS) 19.0 (IBM, 2010) for analysis.

The findings indicatehiat attendance and family SES have a meaningful

relationship to mathematics achievement in the New York City public high school which

by



was the subject of this investigation. On the ottaadhgender and ethnicity showed no
relationshi p ttiosachieverdeatn Assadimphatiom of tmsresearch,
school policies must focus more on the achievement gap of students freBBw

families and must encourage students to maintain good attendance. Students should have
access to different forms of acadie interventions that go beyond afsrhool or

Saturday tutoringacademidnterventionservices communitycounseling omediation

or peer intervention or peer counselihgough whichstudents learn basic mathematics

skills from each other tachievecollege readiness.
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Chapter 1: Introduction

1.1) Need for the Study

For several decades educators, administrators, and governmental bodies have
wrestled with the issue of school accountabiliosley, 2008. The federal No Child
Left Behind Act (NCLB) of 2001especially and state regulations as well have made
di stricts, public schools, and charter schoo
performance. These regulatibased measures give both districts and schools grades
(not unlike those given to students) based on their performance, usually on standardized
tests. If the results do not meet certainggerequirements, the schools and their
districts face consequences, often the loss of some funding or, at least in New York City,
closure. Conversely, higherforming districts and schools or those that have shown
significant improvement are rewarded (NYS Education Department, 2010). Based on
performance, federal dollars flow into states which make reforms, though these funds do
notcome without conditions, as the support can be withdrawn if educational institutions
fail to follow specific mandates. The performance measures are currently tied to results of
students on standardized tests (Mosley, 2006).

Of course, there is nothing nekout testing in American public education, but
holding principals, schools, and school districts accountable for the results in so broad a
fashion is (Ravitch, 2002). According to West and Peterson (2003), the idea of

accountabi | it yongstaraing effottssto neasurg dognisive aptitudé and



abilityo (p. 3). They made the point that

from research and tri@nderror over many years.

Early in the twentieth century, the advent of the fidléaducational psychology
(Ravitch, 2002) started to have an effect on testing design. In that era Edward Thorndike
of Teachers College, Columbia University, was among the most respected leaders in the
field. Led by Thorndike, educational professionals aeldgtandardized testing as a
useful tool in the 1930s and 1940s (Mosley, 2006). Test results became the measuring
device for assigning students to different curriculum tracks according to their abilities.

Focusing specifically on instruction in matherogtithe National Defense
Education Act of 1958 was one of the first forays of the federal government into school
curriculum improvement (United States Department of Education, n.d.). InAL983
Nation at Riska report issued by a governmental task fatee National Commission on
Excellence in Education, called for the imposition of tougher academic standards and
better pay for teachers in order to attract and retain the most qualified teachers. It also
raised parental expectations. Considered to afgppoiicy of the Reagan
administration, the report found its most receptive audience in the South, where elected
officials built education into their political platforms as a high priority (West & Peterson,
2003). The release of this report sparked tlggrimengs of a movement to increase
accountability all the way down the line (Johnson & Johnson, 2002). Sounding a call for
a strengthening of high school graduation requireméniéation at Riskecommended
four years of high school English and three ge#rmathematics, social studies, and

science (Dee, 2003).

us



In 1989 President George Bush turned to the National Governors Association,
which at the time was led by th&overnor Bill Clinton of Arkansas, to create an
education plan. As President in 1998n€@n signedGoals 2000a law based on that
pl andéds recommendations (Spring, 1998). The |
simply an effort to encourage more demanding standards for students at the state level.
The hope was that, as educatismilocal function, the states would apply pressure on
their school districts to bring student test results up to a standard set by the state.
NCLB went a step further. It requires annual reports from each state on the academic
achievement and progressedna t hat year in the statesod scho
bases, the act also directs that the data be broken out by race, ethnicity, gender, disability
status, migrant status, English proficiency, and secmnomic status (SES) or
economically disagantaged, all dependent, of course, on there being sufficient data in
each category to provide reliable statistics. The recent emphasis on school accountability
comes directly from this legislation, which requires that schools make adequate yearly
progresgAYP) in each of three designated categd@igsaduation rate, mathematics,
and English Language and Arts [(B) performance of sulgroups of students (Houck &
Cannon, 2004). As aresult, NCLB gives states strong incentive to reduce disparities in
perfomance among students in the various designated demographic groups. The power
to determine what AYP is resides with each individual state, but the state must apply the
same standard for measuring each school and subgroup (Watral & Houck, 2004).

Hess (2003¥escribed the NCLB Act as producing a high accountability standard
for the states andithout five results of such a higgtakes situation: (1) the

establishment of specific test content and test objectives, (2) the need for putting in place



mechanisms that indicate whether students have mastered the content, (3) a clear
definition of what mastery means, (4) a definition of how to treat students who do not
show such mastery, and (5) a system for rewarding teachers based on student results.
As part of its response to the NCLB Act, New York State has set up its own
accountability system. Part of that system is the goal that 100% of students will be
proficient (meeting AYP) imathematicsand English by the 2013014 school year.
Currently, 95% beach of the subgroups must take the sdateeloped NYS Regents
Examinations, (NYSRE), which serve to measure yearly progress in meeting that goal.
The NCLB Act is designed to make it as unlikely as possible that schools have no
incentive (and, in factace high disincentes)to let either individual students or whole
categories of students fail to make academic progress. Inducements to perform are
necessary especially in mathematics where, student gender, ethnicity, and family SES
have been shown tatie an identifiable correlation with achievement. Given this
historical reality and the requirements of NCLB, research is necessary to track student
achievement scores in order to see whether the gap between those who have performed
better in this academarea and those who have traditionally performed poorly is
narrowing. There are authors who have called for even further parsing of the data.
Durden and Ellis (1995) have pointed to the value of studying whether attendance has
any effect in this regar@®ther researchers have expressed the need for studying the
effect that gender has on achievement in this &ag 2001;Fan, 1997 Leahey & Guo,
2001; Signer, Beasley & Bauer, 1997), while Kdller, Baumert, Clausen, and Hosenfeld
(1999) and Nichols (2003)kle argued for further study on the relationship between SES

and achievement.



The Asian/Pacific Islander cohort in grade 8 had the fewest absences in the month
that preceded the 2009 survey, accordindnéo2010 issue of Status and Trends in the
Educationof Racial and Ethnic Groups published by National Center for Education
Statistics (NCES) In the same study the highest proportion of students with three or
more absences belonged to the cohort of American Indians/Alaska N&wezall,
when compared ith those students with absencagjreater percentage of those students
with the better attendance recondsne in at or above the basic achievement level as
measured by thational Assesment of Educatoinal Progré$&KEP) mathematics
assessmeriAud etal., 2010) Unsurprisingly, frequent absences result in students who
are more likely than their peers with better attendance records to face academic
challenges. Without the help of some intervention, such children are also less likely to
finish their schooling(DeSaio et al, 2007).Given this, a consideration of the rate of
absenteeism among different groups based on race and ethnicity will be useful in
determining which cohorts are more likely to be prone to academical risk.

The2009study(Aud et al, 2010)reveded the following information about
absences during the month preceding the suwkie approximately63% percent of
Asian/Pacific Islandegrade8 studentavere not absent at all during this period, only
35% of those identified as American Indian/Alaskéative had equivalent records. The
same essential relationship between the two groups held true true when the authors
consideredhose with three or more absences. Only 11%sidns/Pacific Islanderfell
into this categor the lowest rate among allaial/ethnic groups, but 28% American
Indians/Alaska Nativedid. The percentages for Black and Hispanic students (23% and

22% respectivelyyvere higher in this regard than those of White students (19%).



School attendance aMIAEP mathematics testores show a positive correlation
with more students with fewer absences scoring at or above the basic level than those
with more Overall, 78% of grade 8 students with perfect attendance records posted
results at or above the basic level. This figure ¥«&#% for those who had one or two
absences but only 60% for those with three or more. While the percentages varied, this
turned out to be the case for most racial/ethnic groipd et al, 2010)

Spark (2012) ci ti ng t he NAEP 6tlse dateg pintedrog tha n t
absences of only a few dagfect howgrade 8 studentgerform This NAEPreportwas
thefirst in astring of analyseshat theNAEP plans to make of its availabbeackground
survey data As the first report has dojthese evimations will consider the way students
in gradest and 8makeuseof school time Among the factors that will be evaluated are
attendancehomework, andnstructional timeln November 2012 the report debuted as a
meeting of the National Assessment Gowmeg Board the policy-setting grougor the
NAEP. Ths firstanalysisindicated that, as time spent on readmgthematicsmusic,
and the visual artisas increasedationwide andismiddle-schoolteachersave
demandednore homeworkthe cost ohbsences may increase as wHilis suggestion
was bore out by the fact that the 5686 grade8 studentsvho had perfect attendance
recordsfor the preceding montberformed at the advanced levelle2011NAEP
readingtestand3%% of suchstudentscoedbelow the basic levethile almos20% of
those with three or more absences achieved basic competency and more than 25% of
them scored below the basic levEhe ceauthors of the NAEP report, Alan L. Ginsburg
and Naomi Chudowsky, indicated that middtshool students face risimgpectations

both at home and at schqol.

anal



Another aspect of this research study is the fact that the matheM#é&¢3E
scores in the high schools in New York City are very low, and credit accumulation at
different grade levels has become a problem, resulting in students not graduating on time
(Hood, 2004; Barton, P.E., 2005). Furthermore, overall graduation rates i fpghl
schools are also low (Lehr, C.A. et,&004; Orfeld, 2004). The achievement gap is
widening among the students who come from families with low socioeconomic status,
among boys and girls, and among students of different ethnicities (Barton &Geebge
& Winters, 2002Hood, 2004).

Educators have been looking at school data at the national and state levels, not at
the level of one large schodVhile both the topics as well as in some cases the titles
attached to them have altered from time neeti the basic five areas, number properties
and operations; measurement; geometry; data analysis, statistics, and probability; and
algebra, have continued to be the ones on which information has been g@tlatiethl
Center for Education Statistics, 2009 hese content areas are being taught at a high
school level in the Integrated Algebra, Geomedind Algebra 1l / Trigonometry courses
in New York State That is why there is a need for a study examining the effects of
poverty, ethnicity, and genden dearning algebra, geometry and trigonometry in a single
public high school. At the level of a large public high school, there is more information
available about individual teachers and students, which is not possible to attain from
national research, lvere the researchers do not know the individual students. This
current study was performed at a single large school, focusing on what could be done in
that specific school. More study is needed to concentrate on the effects of poverty,

ethnicity, and getler on mathematics performance in a large school environment, where



each student has an individual pattern of academic performance, and students have
passed through different trajectories (courses). This study has taken those patterns from
one large higlschool and compared them with the national ones.
Mathematicsaachievemenhas been studied many tim&a{, 2001;Durden &
Ellis, 1995;Fan, 1997 Leahey & Guo, 2001, Signer, BeasleyB&auer, 1997). In line
with the existing research, this study has examined the relationships of scores on
standardized examinations to student status by gender, attendance, family SES, and
ethnicity. A second purpose of this study was to examine theoredaip between student
achievement in the Algebra, Geometry #@igebra 11/ Trigonometry courses and
NYSREs in a large high school. In the past, researchers have typically examined the
relationship between student achievement and selected student ddrnwogaapbles
using one type of student achieven@standardized test scoreshis study has gone
further and has included the perceptions of whether there is a discrepancy of achievement
among various groups of students between the results on standaedizeandYSRES
thus examining whberthere is the possibility of using other means to measure student
performanceand, if so, where such measurement would be appraopriate
This research study was begun to address the question: What is the state of
mahematics achievemefur various demographic groups at the secondary level in a
large high school? More specifically, the purpose was to document changes both within
and across demographic groupsnathematics achievemeshiiring the 1980s, 1990s,
and tre past decade by reviewing national trend studies, current NYSRE scores, and the
outcome of the Uniform Unit Examations. Theseunit examinations are creatéal the

schoolto assesstudent comprehension of ttiee curriculum taught in a course uaitd



are available for general ugsee appendix B for pacing charts tha¢used in the school
building). They aregivensix times during the year and are used as interim benchmark
assessments by the teach@se appendix C for samples of the examinations that were
created by the teacher3his study examines this quantitative research literature to
determine trends in theathematics achievemeott various social groups defined along
lines of gender, ethniy, and SES. A particular goal of this study has been to
contextualizenathematics achievememnénds by describing the focus of the assessment
tools. Further, it offers a discussion of poh®ftated options, given the state of
mathematics achievement

The value of this study lies in two places: (1) the study results can possibly help
mathematicseducators narrow the disparities of achievement among and between the
different groups of students by uncovering practical information toward that end. Since
NCLB requires that schools see to it that all students make reasonable progress each year
in all subjects, the availability of such information is valuable to teachers and
administrators. (2) A simple examination of the irgesup disparities in academic
achievement that depends solely on test results has distinct limitations. While
standardized test scores point to disparate results between males and females, with males
scoring higher, in fact, females get better grades when those evaluations are sypplied
teachers (Benbow, 1992; Lubienski, 2000; Wong, Lam, & Ho, 2002). This study, in other
words, has value alongside earlier research, as it delivers results that take into account
more facets of any achievement gaps among student groups in giB2lesdt offers a

more robust analysis of those disparities. The research extends existing knowledge by
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examining the relationship between groups of students based on batkamihation

scores and teachassigned grades.

1.2) Purpose of the Study

This studyexplored the relationship between and among student gender, family
SES, and ethnicity, andathematics achievemes¢ measured by the NYSREs and
uniform unitexaminatiorscores in one large high school particularly answering

specifically these questions:

1. What effect, if any, do gender, ethnicity, attendance, and -smadoomic
status of a family have on studentsod ma
City public high school?

2. What are theelationshipsamongs t udent s 0 imlctdgiatedv e ment s
Algebra, Geomiey, andAlgebra IVTrigonometry taught in a public high
school?

3. What are theelationshipsamongs t udent s 6 athddiffeeentBlYnent s on
State Mathematics Regents Exaatiors in a public high school?

4. What are the correlatiomnongs t ud e nt s 0 inanathematiecse me n t

courses taught in a public high school and the NY State Regentsriatiam?

The null hypotheses are:
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Hypothesis 1:There is no difference imathematics achievemefats measured by
NYSREs and Uniform Assessments) asated with predictors of gender,
SES,attendanceand ethnicity.

Hypothesis 2:There is no correlation betweent u d @&chigvem@nin different courses
in Algebra, Geometry, andligebra 11/ Trigonometry.

Hypothesis 3:There is no correlation between the Algebra, GeometryAigebra 11/
Trigonometry scores on the NYSREs.

Hypothesis 4:There is no correlation between the nestlaticscourse grades and scores

on the NYSREs.

1.3) Procedures of the Study

The overview oprocedures is explained in this section according to the sequence
of research questions outlined earlier for this study. For a more detailed exposition, the
third chapter explains the methodology employed for this investigation as an actual
sequence of search activities. There will be several major components to thisdstudy
collecting data from the Regents exaatiors, creating Regentsased uniform interim
unit assessments, forming a schedule and administering Ré&geets$ uniform interim

unit assessents, and finding trends and correlations by statistical analysis

1.3.1) Statistical analysis
This has included ANOVA and Pearson correlation analyses. To answer research

guestion one, a 12 betwesubjects univariate analyses of variance (ANOVAS)d&en

conducted to assess whether there are differ
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as determined by the unit examination scores, by gender, ethnicity, attendance, and socio
economic status. The continuous, dependent variables are unit scanesgoatéd

Algebra, Geometry, and Algebra Il/Trigonometry. Four ANOVAs were conducted with
each dependent variable. A Bonferrtype adjustment was made to reduce the chance of

a Type 1 error. This adjustment was calculated by dividing alpha .05 by thghteu

number of bivariate analyses). The new alpha value was .013 (.05/4) (Tabachnick &
Fidell, 2006).

In addition, several tests were run for two variablest8o<way (between
groups)ANOVAs were conducted to determine if there were differences on unit
examination scores and Regents examination scores by ethnicity and gender. For the
three ANOVAs conducted on unit examination scores, the dependent variables were
Integrated Algebra Unit Examinati@ores, Geometry Unit Examinatisoores, and
Algebra ll/Trigonometry Unit Examinatioscores. For the three ANOVAs conducted on
Regents examination scores, the dependent variables were Integrated Algebra Regents
Examinationscore, Geometry Regents Examinatsasore, and Algebra Il/Trigormoetry
Regents Examinatioscore.

To answer research question two, three Pearson correlation analyses were
conducted to determine whether there is a correlation among Integrated Algebra,
Geometry, and\lgebra IV Trigonometry uniexaminatiorscores. Theantinuous
variables in the analysis were the three ar@minatiorscores: Integrated Algebra,
Geometry, andlgebra IV Trigonometry. If the assumptions of the Pearson were violated,
the Spearman rho correlation would have been conducted. Howeverashi®iv

necessaryln addition, twelve Pearson correlation analyses were conducted to determine
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if there was a correlation among Integrated Algebra, Geometryilgetra
[I/Trigonometry Unit Examinatioscores among Black females, Black males, Hispanic
mades, and Hispanic females.

To answer research question three, three Pearson correlation analyses were
conducted to determine whether there is a correlation among the three Regents scores in a
public high school. The continuous variables in the analysis therthree Regents
scores. If the assumptions of the Pearson had been violated, the Spearman rho correlation
would have been conducted. However, this was not necessary in this casdreither.
addition, twelve Pearson correlation analyses were condiactigtermine if there was a
correlation among Integrated Algebra, Geometry, Aligebra IV Trigonometry Regents
Examinationscores among Black females, Black males, Hispanic males, and Hispanic
females.

To answer research question four, nine Pearsonlaboreanalyses were
conducted to determine whether there is a correlation between Regents scores and
uniform unitexaminatiorscores in a public high school. A correlation was run between
eachmathematics achievemestoreandthe Regents score from easibject. If the
assumptions of the Pearson had been violated, the Spearman rho correlation would have
been conducted. However, this proved unnecessary in this instance as well.

The reports on the student assessments were created using the Scantrofi Prospe

Softwar e. Standard scores were calcul at ed

t

o
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1.3.2) Finding trends and correlations based on the statistical analysis

Correlations were found by comparing the assessment outcomes of different
groups of students based ethnicity, gender, language, and socioeconomic factors using
Pearson Correlation and ANOVA procedures. The summary of the findings that
concludes this dissertation specifically answers the four research questions:

To answer the first questioWwhat effect, if anyjo gender, ethnicityattendance
andsoci,ce conomi ¢ status of nathdnaticsathieveinenta e o n
New York City public high schoahe student biographical data were collected from
ATS, the NYC Department of Eduaath student information database. This information
was combined with the Regents and exéminatiorassessment data that were collected
during the school academic year. During the year, three NYSRESs and six uniform unit
examnations were administered. €socieeconomic status of the family was
determined based on the information that was provided on NY State reghicelnch

applications.

1.3.3) Creating RegentBased Uniform Interim Unit Assessments.

The first component of this research stedyated special forms of assessments.
These assessments were mostly mukghleice NYSREbased problems that were
uniform within all matlematicscourses offered by the Mathematics Department. Eight
mathematicscourses were taught at the public high stdwere this research was
conducted: Integrated Algebra Term | and Il, Geometry Term | aAdgiebra 11/

Trigonometry Term | and I, and AP Calculus Term | and Term Il

St uc
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1.3.4) Forming aschedule andadministering RegentBased Uniform Interim

Unit Assessments.

There were two terms in the academic year at the public high school where this
research was conducted. Each term was divided into three marking periods, and each
marking period had two units. The unit exaations were administered at the end of
each marking period and covered tnatersmateri al
were prepared using ExamGéna software package that contains a test bank of
thousands of problems that are linked to the NY State Staddardsther available
software. Students recorded their responses on the Scantron Prosper answer sheets.

To answer question 2 of the studlyhat ae the relationshipgmongs t ude nt s 6
achievements Integrated Algebra, Geometry, addbebra IV Trigonometry taught in a
public high scho@ data were collected from the unit exaatiors for two terms of the
courses. Comparisons have been made to finélations among the data to see whether
achievement in one course was related to the achievement in another course for
individual students, on average.

To answer question 3 of the research stiidgat are the relationshipsmong
student s 6 atbddiffeecatrstate tMathematics Regents Exations in a
public high schogldata were collected from the NYSREs from the previous three years.
Compari sons were made to find correlations a
scores in one Regerfixaminationsc or r el at ed with studentsd sco
Examination

To answer question 4 of the research stiidiyat are the correlations between

student s6 amthematicseonesas taugbtin a public high school and the NY
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State Regent&xamnation, the student achievement data from the Regents Ession
were compared with thgudents achievemedata from the mathematics course that the
students took in the public high school.

The constraints of the study design provide the limithiwiwhich the findings of
this research can be interpreted.. For example, a generalization of the results cannot be
authoritatively made because participants came only from one large school in the
borough of Brooklyn in New York City. The influence of thtedy variables on student
achievement in other places may well be different.

Furthermore, the NYSRE and uetaminatiorscores were the only measures of
the progress of the students used in this research. It is not impossible that a fuller view of

student achievement might result from other testing instruments.

1.4) Outline

Chapter 1: Introduction

1.1) Need for the Study

1.2) Purpose of the Study
1.3) Procedures of the Study
1.4) Resources for the Study

Chapter 2: Literature Review

2.1) Literature orMathematics Achievement

2.2) Literature ormathematics achievemenf different groups of population

2.3) Literature on public schools in the USA and specifically in NYC (including
their portraits, etc.) and their achievements in mathematics

2.4) Literature on New York City Regents Assessment in Algebra, Geometry and

Trigonometry
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2.5) Summary and Advancements

Chapter 3: Methods and Procedures
3.1) Statement of Purpose

3.2) Setting and Participants

3.3) Data Collection and Analysis
3.4) Summary

Chapter 4Results of the Study
4.1) Introduction

4.2) Analysis of Data

4.4) Summary

Chapter 5: Discussion, Implications for Practice, Study Limitations, Conclusions, and
Recommendations

5.1) Discussion

5.2) Recommendations for Future Research

5.3) Conclusions
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Chapter 2: Literature Review

2.1) Introduction

This study sought (1) to identify tledfect, if any, do gender, ethnicity,
attendance, and soegzonomic status of a family havesnt udent sd mat hemat i c
achievemenin a New York City public high schoo(2) to findthe relationshipamong
student s 6 alatdyratedvAlgebea, nGeanetiy,raAthebra IVTrigonometry
taught in a public high schadB) to findtherelationshipsamongs t udent sé achi eve
onthedifferentNY State Mathematics RegerEganinations in a public high schopl
and(4) to findthe correlationemongs t ude nt s 6 aatheématicsecousest 0 n
taught in a public high school and the NY State Regents Badion

This chapter providesraview of the previoubterature relevant to the study.
This chapter has six sections: (1) Introduction, (2) Literatun@athematics
achievemerst of different group of population, (3) Literature on public schools in the
United States and specifically in New York City (indlugl their portraits) and their
achievements in mathematics, (4) Literature on New York City Regents Assessment in
Algebra, Geometry and Trigonometry, (5) Available data for New York State, and (6)
Literature on relevant methodology.

The enduring ethnicitypased disparity in achievemdBiau, Moller, & Jones,
2003 and that correlating with SHErempong, 2000continues to be disturbing.
Although a few autors have found a significant achievement gap between males and
females(Friedman, 198p such findings have not been widespread. The correlations that
have been foundghow up at a national level rather than at that of high school, where the

data of individual students can be examined to provide a more holistic picture. In
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America, studies have particularly examined poverty, ethnicity, and SES as relevant
factors affeahg public school student achievement (Blau, et al., 2003; Farkas, Sheehan,

& Grobe, 1990; Morgan & Sorenson, 1999; Raudenbush, 2004; Tate, 1997).

2.2) Literature on Mathematics Achievement

Testing in mathematics began at least as early as 1845 (Abrahasi&us, 2003;
Kilpatrick, 1992). At that time Horace Mann was Secretary of the State Board of
Education in Massachusetts, and he ordered the development of a test that could
determine whether schools there were fulfilling their intended purpose (Kilpat@er).
The 70minute arithmetic part had 10 questions, and those who failed to meet
expectations were held back. In some cases, those students could not go on to high school
(Ravitch, 2002).

Marzano and Kendall (1996) stated that the testing moverneekeaated as
enrollment rose sharply between 1880 and 1920. This increase was probably largely the
result of increased immigration, which brought many-fiasid secondjeneration
students into the school population. The search by business and indugtegater
efficiency cannot be discounted as a cause for increased standardized testing. Popham
(2001), however, attributed the latter to the World War | test, Army Alpha (Mosley,
2006). This exami nat -scal@usewdmultijighdicetest i r st trul vy
itemséo (p. 41) exantnatpied te offcer aming Lrow scdres ted
to strong suggestions that men not serve.

According to Kilpatrick (1992), that same year saw the next major development

in standardized examinations for tiematics specifically, when such tests became a tool
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for measuring and improving teaching in that field. By the 1950s the National Council of
Teachers of Mathematics (NCTM) started a journal featuring articles that dealt with
developing trends in teaching disseminate information about them. Today, the NCTM
continues in its mission to bring the latest news in the field to educators, publishing its
main research journal in addition to several specialized ones directed at teachers of
certain grade levels.

Kilpatrick (1992) wrote that both mathematics itself and educational psychology
have played a role in setting the direction of research in mathematics education. The turn
of the last century saw both German and American psychologists involved in siudies
the discipline using empirical methods. Mathematics became a common tool for testing
the mechanics and processes of learning. While this use of mathematics had more
abstract goals, it inevitably resulted in an ancillary focus on mathematical achievement

Ravitch (2002), as already noted, maintained that the development of educational
psychology as a separate discipline had a notable effect on testing design. However,
despite the increase in testing, accountability for the results was not a purpose. The
Coleman Report in 1966 marked a change in this attitude (Ravitch, 2002). Writing as a
response to the Civil Rights Act of 1964, Coleman (1966) discovered a discrepancy
between the achievement levels of White and minority students. Not surprisingly, on
average, White students scored higher in achievement tests than minority students.
Perhaps more surprising was his finding that differences in the quality of schools affected
minority students more than it did White students. The results of this studyedffect
education in this country. Nonetheless, at the time neither Coleman nor any of his

contemporaries expressed any ideas on how to improve the education of all students so
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that the differences he found in achievement levels could be leveled out, ahd thus
provided no guidance for teachers to accomplish this (Patterson, 2001).

The Coleman Report, however, was only a sign of the times. According to
Popham (2001), during the decade of the appearance of the Report and the following one
(the 1960s and 198Dpdiscontent with public education became more general. Picking up
on this and doubtless encouraging the dissatisfaction, the press ran stories about people
with high school diplomas who, at even the basic levels, could neither read nor write. In
1965, Ppham maintained, tHelementary and Secondary ABISEA) established the
first major effort from the federal government to ensure that students were actually
learning and not just putting in their time at school. The program provided substantial
sums from the federal government to school districts temwrite such programs. This,
of course, meant that educators had to find a way to measure achievement and to show
that their efforts were paying off. Members of the local business communities, which
ultimately hired many of the graduates, began to supperdea of testing for basic
competence. The tests that resulted, administered during the 1970s and 1980s, aimed at
establishing basic levels of achievement,-lewel skills, and knowledge. In response to
the testing effort, school districts and thieachers focused on making certain that their
student bodies could successfully navigate the examinations.

As noted earlieriGoals 2000: Educate America Atitectly encouraged states to
raise standards used to assess achieverii@ig in turn led to te 2002 NCLB legislation
and the concept of AYP. 1 f a school does
decreased, and its students qualify for a school cditat is, the students are allowed

to transfer to a different school. Moreover, if a school dotsmeet AYP for two

not
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consecutive years, it is designated as a school in need of improvement (SINI). Four more
years of not meeting AYP, leads to closing or phasing out of the school.
The use of testing to hold students accountable for achievement iermatds

has long been a part of the American education scene. What is most notably new with

NCLB is holding educators responsi bl e for

2.3) Literature on Mathematics Achievemens of Different Population Groups

2.3.1) Literature on MathematicsAchievementof male and female students
Researchers have focused on the effect of gender on mathematical ability at all
levels of schooling (primary, secondary, and tertiary) for a long time. American girls and
women generally score as wellmathematics as boys and men at all le(@hudowsky
& Chudowsky, 2010)Some states (specifically, AR, HI, KY, ND, NH, NM, RI, SC,
WYV, and WY) have shown minor differences that indicate one sex doing better than the
other, but that does not affect thesential features of the pict@hudowsky &

Chudowsky, 2010)

Collegestudents.Overall, individual studies have confirmed the general equality
between the males and females, though, not surprisingly, not every study has come to
precisely the same conclusion. Evaluatmgthematics achievemestores of students
of both genders at éhState University College of Technology at Delhi, New York, Callas
(1993) considered student achievement. He looked at grades in four courses, Elementary
Algebra, College Algebra, Pi@alculus, and Calculdls over fiveyear periods that

began with 1970In his study, women did better than men. On the other hand, Kianian

t
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(1996) undertook a consideration of gender differences in an equivalent group of 479
students (219 males and 260 females) who were in classes that he taught between 1987
and 1990. Theseere general maématicsclasses, and Kianian found no significant
differences between the genders.

Benbowds (1992) results were more compl ex
performed at a higher level than men and boys in classroom grades; howevieadmen
better scores in standardized testing. Despite this tendency in the data, which were
developed from the performance of students aged 13 to 23 in high school, college, and
graduate schodl all of whom tested in the top one percentile in ability, thesckifices
were not significant. Fleury, Girvin, and Gerard (1995) studied attention to numerical
information. The research involved recalling numbers embedded in basic information and
included 162 undergraduates (80 males and 82 females). It showed trsahatbhetter
recall regardless of how the information was presented.

The results of a study by Tate (1997) par
that in standardized testing male students tended to do better than female students. Like
B e n b o wdy, viowsver, the differences proved to be small and generally did not reach
the level of significance. Tate did note that the level of achievement for both groups had
increased over that of earlier research. Tate also notelhdhedtors of Science and
Mathematics Educatiqra report from the National Science Foundation from 1995 which
looked at trends from the NAEP college entrance examinations (ACT and SAiheand
National Education Longitudinal Study of 1988 (NELS;&8und that the level of
mathenatics competency in men and women were only marginally different. He did note

that trying to determine differences in mathematic ability between males and females was
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difficult at best and pointed to two major considerations in the effort to do so.héirst,
pointed out the complexity of gender relationships themselves and asserted that
attempting to predict differences in mathematics performance on the basis of gender is
unlikely to produce a reliable result. Secondly he remarked that few studies had
consdered SES and ethnic and racial background when they examined differences in
achievement by gender. These factors, he asserted, make the determination of gender
differences extremely difficult.

Quinn and Spencer (2001) performed two studies on sterebingae. tFiftyfour
women and 54 men at the State University of New York at Buffalo took part in the first
study and were given partial credit toward a psychology class requirement. The study
involved two tests. The first used only word problems taken fr@WAT practice book.
The second took those word problems and turned them into challenges that used only
numerical or algebraic terms. The dependent variable was the test scores; gender and type
of test served as the independent variables. On the secgrahtdNOVA analysis
revealed no differences of significance. However, on the firsi t&st one involving
word problems only women did significantly less well than men.

Quinn and Spenceroés (2001) second test
of Michigan who had scores of between 650 and 700 on theMbAdnce again, for
their participation these students got credit in a psychology class. The test had 18
multiple-choice word problems from the SAM. Again, as the dependent variable, the
study usedhe scores. An independent variable was gender, and the study used
condition as the other. Condition was based on a high or reduced stereotype threats. A

high stereotype threat applied to those participants who understood that there was a test
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gender bia in the test. A reduced stereotype threat applied to those who were told that
the test was not gender biased. Under the high stereotype condition men performed better
than women, but under the reduced threat the results were not significantly different by
gender.

In college at least, the performance on mathematics tests of men and women was
essentially equal, studies have indicated (Callas, 1993; Kianian, 1996), but men surpassed
women in certain situations such as tests involving numerical recall drpxblems

(Quinn & Spencer, 2001).

Secondaryschool students. The College Level Achievement TésCollegiate
Assessment of Academic Proficiency (CAAP3 er ved as t he basis for
study of high school seniors. Of the roughly 20,000 studentstedk the test, 55% were
female. In this analysis, 1680 students were considered. In geometry and reasoning,
females lagged males but were on a par with them on operataiad items.

Gender difference in magimaticsremains minimal until the age of {Briedman,

1989). In grade 2 girls outstrip boys on standardized tests, but by grade 5 that difference
is significantly less, and by grade 8 it has virtually disappeared. By high school, however,
Friedman (1989) found that boys performed better thanajirbpplications and
problemsolving,

Study into gender differences has not been restricted to the United States; it has
been done in many different nations and cultuites,(200). A 10-year study in the
Arab Emirates done by Alkhateeb (2001), for epminvolved 2,000 grade 12 students,

evenly divided between males and females. An independesit tevealed no significant
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overall differences between the groups, although females had@oornedvantage in
the calculated mean.

Leder 0s ( bfghe Rterature ®rvgereler and mathematics reported few
consistent gender differences in achievement at the early primary level. The review did,
nonetheless, find a change in the trend which started in secondary schooling, when boys
sometimes had bettezsults on standardized measurements of mathematical competency.
Leder asserted that four factors affected the result: the content and the format of the test
used, the age of the students, andeth@minatoquesti onsd cognitive | e\
report made an important contributionth@ methods used tneasure mattmatics
results among different groufiseder,1992 Lockheed et a].1985 the National Science
Foundation1995 Secadd 992. It provided an update of national achievement trends
from NAEP, NELS:88, and followap studies linked to NELS:88.

Using a thredevel longitudinal and multilevel mode approach, Ai (2002) studied
gender differences among students in grad&8 &s they were tracked in the
Longitudinal Study of American YoutfbSAY). The students were first divided into four
groups. In the group performing at a low level, the girls advanced at a slower rate than
did the boys. However, no significant level of difference was found in the growth rate in
mathematics achievement

In another international study on gender differences, Ma (1995) looked at data
from British Columbia, Hong Kong, Japan, and Ontario. The research involved two
groups: One consisted of 13 yaxdds, the other of high school seniors. The research
found thatbetween the genders in both groups, there were no differences of significance

except the fact that higbchool level males outperformed their female counterparts in
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geometry. A German longitudinal research by Kdller, Baumert, and Schnabel (2001)
consideed data from 602 students in grades 7, 10, and 12. For their research they used
the Learning Processes, Educational Careers, and Psychosocial Development in
Adolescence and Young Adulthood conducted by a group of researchers from the
University of Kiel, anl they found that males outdid females in achievement. All of the
students were on the academic track, and the authors focused on the relationship of
academic interest amdathematics achievement

Another German study which found a significant gendernigéavor of boys was
carried out by Koéller, Baumert, Clausen, and Hosenfeld (1999), making use of data from
the Third International Mathematics and Science Study (TIMSS). This involved 3,329
seventh graders in a paper and pencil test. The central depeadehle was the
mathematics achievemesttore. Ability or prior knowledge, exposure to mass media,
motivation, home environment, development stage, and peers were independent
variables.

A review of the data from the Second International MathematiudySSIMS)
encompassed 3,846 students from the United States and 3,528 students from Thailand. In
their analysis of the data, Tocci and Engelhard (1991) found small, significant,
differences in attitudes toward mathematics by gender. Even when theyledrvol
factors such as achievement and parent al
significant gender differences in attitudes toward mathematics.

Using data from the National Educational Longitudinal Study (NELS) of 1988 on

approximately 2,5000 stidents in grades 8, 10 and E2n (1997found gender
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differences ilmathematics achievemesttall three grade levels. While male students had
higher scores, the effect size was small.

Reis and Park (2001) studied the same data and took a sampl28ff U3S.
students in grade 8; they looked at only those who scored in the top ten percent, a total
sample of 1,328. In addition to the student data they also collected information from
teachers, parents, and school administrators. The authors colletied data in 1990,
1992, and 1994 from the National Center of
effect, they found that gender had a significant effect on the following combined
variables: GPA, standardized test scores in grade 1Z;@®tept, lous of control,
number of matématicscourses taken, teacher influence, and parental influence As with
some other research, boys who were high achievers had higher standardized test scores
than girls who were also high achievers.

Signer, Beasley, and Bar (1997) conducted a study that interviewed 100 high
school students. For this study dependent variables came from responses to interview
guestions. Independent variables were race, gender, SES, and type of mathematics course
taken. Academic aspiratioasdmathematics achievemevdried significantly by
gender. The former depended on studentsod r
possibility of taking advancethathematicgourses if a student were given the
opportunity.

Grade 7 st udsewihpsoblemeertgrez icurrieuu and pedagogy
were studied by Lubienski (2000) in a pilot study. She served as the teacher for
approximately 30 students, some of whom came in or left over the course of the year. The

data consisted of interviews, surveyst udent wor k, and Lubienski

es

0 ¢
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The results showed that females put forth more effort in their homework in that they
finished 90% of their assignments, indicating that they were more attentive in class and to
their work.

Comparing spa&l-mechanical skills with mathematics setinfidence as
mediators of gender differences, Casey, Nuttal, and Pezaris (2001) examined 187 grade 8
students. The middle school was in a 92% White, mioldieme, suburban district in
the Northeast. The exanation consisted included the Vanderberg Mental Rotation Test,
the Mechanical Reasoning stést of the DAT battery, and descriptive statistics from
two TIMSS subtests among other testing tools. The TIMSStdts had 15 items that
usually caused problenfier boys and 15 items that did the same for girls. In this study,
by the grade 8 girlsd poor spat mahematicki | | s | e
achievementhan boys. Spatial skills appeared to be a strong suit for boys.

Another longitudinbstudy, this one by Wong, Lam, and Ho (2002), considered
gender differences in achievement using data from more than 45,000 secondary school
students in Hong Kong. The study was based on those who took the Hong Kong
Certificate of Education ExaminatioRlKCEE) in 1997. Dependent variables were the
studentsod performance on the HKCEE. I ndepend
schooling, and the curriculum track a student was on. Type of schooling meant an all
girls school, an alboys school, or a eed stiool. There were two possible curriculum
tracks, the science track or the arts and social science track. Girls outperformed the boys
in throughout the various parts of the test.

The results of gifted males and females on the Scholastic Aptitude Test (SAT

were used as gender predictorsnatthematics achievemeny Gallagher (1989). The
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data covered 143 female and 152 male subjects, each of whom was a junior at a state
supported residential school emphasizing science and mathematics. Measurements used
for admission to the school included scores on the California Achievement Test, SAT
scores, and grade point averagee3ts revealed a significant difference in favor of male
students in the SAMmathematicscores by gender.

Tinklin (2003) evaluated datadim the Scottish School Leavers Survey, which
was conducted in Scotland through the post. The sample included 3,107 former students
who responded to the mailed questionnaire. This analysis found no difference between
genders in achievement. As noted abavthe discussion of the results from other
researchers, Tinklinds analysis revealed
boys. She further asserted that the peer pressure on girls differs from that on boys, and
that pressure pushes girls theve. In this study females exhibited a significantly
different rate of high attainment than their male counterparts.

While results have varied and a number of studies have found no gender
difference inmathematicsttainment, several studies have foursigaificant difference
between boys and girls at the secondary level (Kéller, Baumert, Clausen, & Hosenfeld,
1999; Koller, Baumert, & Schnabel, 2001; Tocci & Engelhard, 1991). Although a certain
body of research indicated that females paid closer attetatitheir classwork, on
standardized tests males outperformed them (Casey, Nuttall, & Pezaris, 2001; Reis &

Park, 2001).

Elementaryschool students.National test data have been the basis of some
research on the differences between the gendenatinematics achievemei@ne

hundrednineteen girls and 120 boys in grades 1 through 5 took part in a Sprigler and

t

h a
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Alsup (2003) study that used the AnalySignthesis portion of the Woodcedkhnson
Tests of Cognitive Ability. All of these students hadrbee were to be evaluated for
entrance into the gifted and talented program and, whether they qualified or not for that
program, all students were included in the study. The results showed no significant
gender differences.

Hall and Davis (1999) examinele differences in performance by gender among
a group of elementary and secondary school students. The participants of this study were
74 students in grades 5 and 8 who tookGhé&fornia Achievement Te@EAT).
Participants were limited to those who heVer been referred for special education
services. There were 36 girls and 38 boys in the study. The authors found no significant
differences in gender performance on this standardized test after analyzing the data
through a multivariate analysis of var@ (MANOVA) test. The independent variables
were gender and race, while the dependent variables were the scoremath#reatics
portions of the CAT.

Trends inmathematics achievemeinbm 1973 to 1999 were considered by
Campbell, Hombo, and Mazzeo (2)0 They made use of data from the National Center
of Education Statistics and looked at students aged 9, 13, and 17. In 1999 their random
sample covered over 15,000. Students were excluded if their school determined that they
coul d not t se#withdutseecialacommeodadians. This test sought to
measure basic knowledgermmaithematic§ act s and the takerds abili
mathematical algorithms using paper and pencil. Data from the 1970s showed a
significant gap in achievement witnales coming out on top. However, in the 1999 data

the genders showed no difference.
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The 2001 report from the National Center of Education Statistics, which reviewed
trends inmathematics achievemeintr om 2000 st ated, AA compari s
f e marksalts $hows that there were higher percentages of males at or above proficient
in grades 4, 8 and 1206 (p. 10). Compared to
percentages of both males and females at or above the proficier{tNatiehal Center of
Educdion Statistics, 2001).

To evaluate student trajectories from elementary through high school, Leahey and
Guo (2001) mined large data sets from the National Longitudinal Survey of Youth
(NLSY) and from the National Educational Longitudinal Study (NELS)3&8L This
involved 4,126 students from NLSY and 6,253 students from NELS. The study indicated
that, although girls and boys started essent
mathematics achievementat e accel er at ed f apmrioehight han t he
school a large gap had opened up.

There have been studies that have sought to uncover the reasons for the gap in
mathematics achievemednttween genders. Making use of data from the Longitudinal
Study of American Youth, Campbell and Beaudr§98) analyzed a sample of 330 boys
and 213 girls, all of whom had scored at th& @ércentile or above on the mathematics
section of the NAEP test. Wi th Campbell 6s di
authors concluded that differences iniabzation caused the mathematics gender gap.

Carr, Jessup, and Fuller (1999) considered different approacimegitematics
strategies in grade 1 students. Two students of each gender randomly chosen by their
teachers were recruited from 23 different stasm$ a total of 92 participants. Each

participant had three interviews during the year, as they progressed through the first
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grade. The students were given ten addition problems and ten subtraction problems and
asked how they had solved the problems.Bayhe first grade, the authors

demonstrated, used retrieval appropriately more often than girls, but girls used overt
strategies correctly more often than boys. The authors maintained that the boys appeared
to be under the influence of adult beliefs aetions, whereas girls were influenced by
neither.

A metaanalysis by Ma (1999) included 26 studies on the relationship of anxiety
about mathematics and achievement in the subject. Among the studies were 18 published
articles, three unpublished articlesid five dissertations. The median year of publication
was 1991. The analysis covered a total of 18,279 students in both elementary and
secondary schools with independent variables as author, ethnicity, gender, grade, sample
size, type of publication, angkar of publication. The dependent variable was effect size.
Gender showed no significant interaction with anxiety about and achievement in the
subject.

Kutnick (1999) went further, positing that a simple finding of gender difference
was insufficient. Hisurvey included 2,255 students, 1,551 in primary and 704 in
secondary schools. Yeand scores on teachgiven tests provided the data for
mathematics achievement Kut ni ck6s most iIinteresting resul
depending on the type of s&dical approach, it could be shown that girls performed
better than boys. According to him, a simple explanation based on gender could disguise
more important factors such as type of school attended, occupation of mother and father,

and preschool attenance.
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Mullis et al. (1994) noted that the NAEP demonstrates that boys have done better
than girls in average mathematics proficiency at earlier ages. However, the results there
are not without inconsistencies. Tate (1997) has pointed out that the avethgenatics
proficiency for 9yearold males and females increased significantly between 1973 and
1992. However, he noted that between 1990 and 1992 improvement did not show up for
either gender. Average mathematics proficiency fge&rold males improved3 points,
and for 9yearold females it improved 8 points from 1973 to 199ate, 1997. By age
13 boysd scores went up by 9 points. For fen
first the scores for boys showed a decline at age 17; however, they then got back to their
original level between 1973 to 1992. During this same period, il scor es rose 3
Although these differences were smaller than many of the subgroup differences in the
NAEP trend data, the-point gender difference in 1992 was statistically significant.

Tate (1997) asserted that, when data were extracted feoheattronal Educational
Longitudinal Study of 1988 (NELS:1988), the trends differed. He showed that the data
from the 1988 base year and that from the 1990 first fellpvwurveys of the NELS
Study produced the result that, overall, 60.7% of the maleS4b6éb of the females
attained a higher proficiency level in grade 10 than in grade 8. An analysis of the courses
taken yielded no difference between male and female students who enrolled in either
Algebra only or Trigonometry/P+€alculus/Calculus. Usindné other two
classificationd no Algebra and geometry/Algebra Il revealed a better result for males.

Tate (1997) also maintained that the genders showed small differences in
mathematics achievemeatcording to NELS:88 and followp studies. This suggested

that no significant gender differences existed on items that dealt with basic skills. The
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NAEP trends assessments do support this claim with the note that, on the 1992 NAEP
trend assessment for-Y@arold students, females were outshone to a significagted
by their male peers. This is similar to the results on both the Advanced Placement (AP)
examinations and college entrance examinations, on which males tend to have superior
results. However, it must be noted that students who take thesmatians are not
representative of the general U.S. student population. Combining these data with the
1992 NAEP trend assessment does nonetheless suggest that, when achievement
differences do show up, they emerge in secondary school.

Boys slightly outperformed gs between grades 10 and 12 in a study by Rock
and Pollack (1995). Rock et al. suggested that one possible explanation for this is
differences in courstaking patterns (Rock et al., 1994).

The 1995 National Science Foundation report, Indicators of Stemt
Mathematics Education, evaluatethematics achievemeamnénds from the NAEP,
college entrance examinations (ACT and SAT), and NELS:88 and came to the conclusion
that U.S. students have earned higher scores on these measoatisephatics
achievemat over the past 15 years. This same period has seen a diminution of the
differences among the scores of students from various races and ethnic backgrounds;
however, Asian and White students still turn in better results than their African American
and His@nic counterparts. In addition, theathematics achievemetitferences between
male and female students on the NAEP and NELS:88 tests were small, but on the ACT
and SAT males continued to score higher.

According to Snyder & Dillow (2010), trends have beééferent in more recent

years, as NAEP mathematics score averages fm®13yearolds in 2008 outpaced all
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earlier years of assessments. The 2008 results showed average scoyesfoids

were 4 points higher than they had been in 2004 and Pdsgagher than in 1973.
Thirteenyearolds scored 3 points higher on average in 2008 than they had 2004 (based
on unrounded scores). The 2008 average was 15 points higher than that of 1973. Average
scores for 1%earolds in 2008, however, showed no sfgrant difference from the

scores from either 2004 or 197Snyder & Dllow, 2010)

Average mathematics scores ey&arold girls and boys showed no difference of
significance in 2008; however, males did show higher scores than female students at ages
13 and 17. The-point gap between males and females at age 13 fro81\286 not
significantly different from the 2004 gap; however, it was larger than the gap in 1973.
The 5point gender score gap at age 17 recorded in 2008 showed no difference of
significance from the gaps in previous ye@syder & Dillow, 2010.

Gains in average scores that showed up on the main NAEP assessmerdrin earli
years continued from 2007 to 2009 at grade 8 but not at grade 4. At grade 8, the average
NAEP mathematics score (reported on a scale of O to 500) increased 2 points from 2007
to 2009 and was higher in 2009 than in any previous assessme(Siygaer & Dillow,

2010. The average score in 2009 for grade 4 showed n@elfaom the 2007 score, but

it was still higher than the scores in the six assessment years from 1990 to 2005. From
2007 to 2009, no significant score changes occurred at grade 4 for males or females or,
indeed, for any of the racial/ethnic groups. At gr&Javerage scores increased from

2007 to 2009 for both male and female studéditgyder & Dillow, 2010.

The Institute of Education Science National (IES) Center for Educational

Evaluation and Regional Assistanceds Regi ona
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Development Center has shown how students and their chastécdaare associated with
performance on the Maine High School Assessment (MHSA). In all four MHSAdareas
reading, writing, mathematics and sciedigender showed significant predictive
reliability (Hoyle, M, & Quincy, 201L According to the report, maleustents

predictably had MHSA scores mathematicshat were higher to a significant degree
than those of female students.

In summary, almost all of the literature found no significant differences in the
mathematics achievemeoitmale and female elementary students (Hall & Davis, 1999;
Hombo & Mazzeo, 2000; Kutnick, 1999; Ma, 1999; Ma & Kishor, 1997; Sprigler &
Alsup, 2003; Tate, 1997). The earlier the data used in the studies, the wider the gap in
achievement between males dechales. However, the latest data showed no significant
gap. Leahey and Guo (2001), and Mullis et al. (1994) reported achievement gap among
boys and girls in junior high schools. Rock and Pollack suggested a similar pattern that

boys perform girls betweeagrades 10 and 12.

2.3.2) Literature on MathematicsAchievementof students with different
ethnicities.
Turning from gender to rack&thnic differences imathematics achievememtings up
data which are clearer, according to Lockheed, Thorpe, BiGaks, Casserly, and
McAloon (1985). Lockheed et al. examined both gender and +eitiaic differences in
mathematicperformance in middle school. They found little prior researahhhd
directly addressed either gender differences within ethnicity or genileicity

interactions. Neither did they find much research on factors that relatesl to th
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mathematics achievemeuitgirls of color in Gradesi8. Most of the empirical stuels

of achievement that they found looked primarily at affective factors, such as course
taking and bilingual education, rather than those of policy. Data andtieematics
achievemengap between White and minority students have shown some closing of the
difference, but results have been varied and thus somewhat inconclusive (Secada, 1992).
Secada (1992) reported that only African American students seemed to be reducing the
discrepancy and that only on items that require mastery ofelo& and basic sK8.

Since basic computational skills are not
mastery of mathematics, 06 Secada remarked
incomplete success (Secada, 1992, p. 630).

Raciatethnic trends improved from 1973 to 1982cording to the data from the
NAEP. Tate (1997) indicated that the improvement in results differed widely for different
races and ethnicities. At ages 9, 13, and 17 between the test years 1973 and 1992, White
students increased their average mathemptaficiency by 10, 5, and 2 scale points
respectively. African American students showed respective gains of 18, 22, and 16;
points, while Hispanic students improved by 10, 20, and 15 respectively (Mullis et al.,
1994). In the 1992 NAEP-913., and 1#yea-old Whites, demonstrated average
mathematics proficiency scores of 235, 279, and 312. African Americans attained
respective scores of 208, 250, and 286, while for Hispanics those scores were 212, 259,
and 292 respectively.

The NAEP trend assessment tisiewed all three rackathnic groups having
growth inmathematicproficiency, but there were still substantial differences between

the level reached by White students and that reached by African American or Hispanic

t

h a
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students at each age. By age 17, unfaately, no raciaéthnic group performed at the

highest level. These results gave rise for concern particularly because performance levels
were more closely aligned with a baskills rather than an advancethstery

curriculum. Several calls have gongt éor more instructionallyelevant assessment
instruments which could provide a window into and an understanding of the ability to
solve mathematical problems (NCTM, 1989; 1991; 1995; NRC, 1993).

Tate (1997) noted that Whites outperformed African Amererad Hispanic
students at each grade level on an improved exteredpdnse assessment by NAEP.
Unfortunately again, no group showed very good results on measures that would indicate
success in any standatdased reform. This second NAEP data set pexvidformation
about student performance on items that were more in line with the prebleimg and
application skills which the reform documents deemed so important. The items were
radically different from the basiskills items found on the NAEP tremdsessments.

Students in grades 4, 8, and 12 dealt with a new format in the 1992 NAEP
assessment test. This involved extendesphonse questions, which gave about 5 minutes
for students to show their ability to solve problems using examples, drawingrdggr
writing out explanationgDossey, 1999)The more familiar response and multigleice
guestions had classifications by six content domains: (1) numbers and operations, (2)
measurement, (3) geometry, (4) data analysis, (5) statistics and ptgpabd (6)
algebra and functions). Since they generally involved more than one of these, the
extendeeresponse items were not classified. The average percent of grade 4 students
whose scores on the extended response questions were satisfactory dddettsyr,

(1999)noted, were 20% of Whites, 5% of African Americans, and 7% of Hispanics.



40

Grade 8 students did less well. Their respective average percentages were 10%, 2%, and
3%. Grade 12, average percentages were no better at 10%, 4%, and 4% respectively

White students demonstrated advanced mathematics proficiency at a considerably
higher rate than African Americans or Hispanreported Green (1995). Green also
reported findings from the 1992 NELS:88 second follgwsurvey of high school
seniors, whib included an examination afathematics achievemeithe 1992 NELS:88
second followup test items and the proficiency levels at which it was scored (Basic,
Below Basic, Intermediate, and Advanced) measured more traditional, basic skills. Here,
50% of African American and 42% of Hispanic students scored apftoficiency or
below. Only 14% of the Asians and 21% the Whites had comparable scores, i.e., low
proficiency or below.

With the exception of the Asians, all racial and ethnic groups made statysticall
significant gains irmathematics achievementthe decade between 1980 and 1990,
Rasinski, Ingels, Rock, & Pollack (1993) reported. As Hispanic and African American
students improved more than Asian and White students, the gap in achievement between
Hispanic and White and African American and White students narrowed during the
1980s.

Tate (1997) came to the conclusion that the NAEP trends indicated that all racial
ethnic groups showed improvement at each age level between 1973 and 1992. This
conclusia was in line with that of Rasinski et al. regarding the state ohtthematics
achievemengap between 1980 and 1990. Findings were similar in the 1980 HS&B
(High School & Beyond) and the 1990 NELS:88 study of sophomores (Rasinski et al.,

1993). Duringthat period, African American, White, and Hispanic students made



41

statistically significant improvements in their mathematics proficiency, echoing the other
studies in absolute improvement and in relative improvement for African American and
Hispanic studets. This further confirmed the gradual reduction of the achievement gap
(Tate, 1997). The extendedsponse examination used in 1992 by the NAEP indicated
that, despite those improvements, all racial and ethnic groups performed poorly on
standarddasedtems. However, as noted above, scores were notably better among
White students.

More recently, Snyder (2009) reported in Digest of Education Statisti¢kat all
three groups produced higher average mathematics scores in 2008 at 9, 13, and 17 years
of age than they did in 1973. A look at the results in a more recent time frame shows that
between 2004 and 2008 the scores of White students at age 9 rose. However, in the same
period scores for-913, and 17#yearold Black and Hispanic students and & and
17-yearold White students showed no improvement. Depending on age, gaps of 16 to 23
points in the achievement levels between White and Hispanic students remained in 2008.
Between White and Black students the gaps varied from between 26 anat28 \Miile
there was no significant change in the gaps for all three age groups between 2004 and
2008, the WhiteBlack gap and the WhitEispanic gap were both smaller in 2008 than
they were in 1973.

Figures for grade 4 among all of the racial/ethnic gsoexhibited no changes in
scores of significance on the main NAEP mathematics assessment results between 2007
and 2009 (Snyder, 2009). However, at the grade 8 level, the trend toward improvement
in average scores that had begun earlier continued frofta@D09. Grade 8 averages

were higher in 2009 than in any earlier year (Snyder, 2009). Despite the lack of progress,
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the grade 4 average score in 2009 was still higher than the scores from the six years in
which assessments were made from 1990 to 2Waite, Black, Hispanic, and
Asian/Pacific Islander grade 8 student groups all showed rises in average scores from
2007 to 2009. There was no measurable difference in average scores for American

Indian/Alaska Native grade 8 students over those assessnaen{$ayder, 2009).

Secondaryschool students Making use of the data from the 1992 NAEP
assessment, Byrnes (2003) studied ethnic differences in gradath@matics
achievemenin 9,499 students. Regression analyses revealed a potent predictive
componentor ethnicity inmathematics achievememyrnes used data from only White,
Black, and Hispanic students, and one analysis assigned to ethnicity 11.9% of the
achievement variance. Another analysis from the same study found that while 94% of
White studentscored above the 8(ercentile, only 3% of Black and 3% of Hispanic
students did. He attributed to the differences in background factors among the groups a
substantial role in these disparate outcomes.

In Baker, KellerWolff, and WolfWe n d e | 0 study o2tBeQe3ylts of the
1988 National Educational Longitudinal Study (NELS), Asian students did better than
White students imathematicshut Whites did better than any of the other groups,
Hispanic, Black, and Native American. The study comprisedfdatal4,596 grade 8
students.

Bankston and Caldas (1988) looked at whether factors such as family structure,
the makeup of peer groups, and racial inequalities affected achievement scores in the

GEE Louisiana Graduation Exit Examination (GEE). Data fié@y310 grade 10 students



43

were amassed. The dependent variable was achievement on the GEE. Independent
variables included family structured with a female kel o u s eh ol d, r ace, par
education level, peer group characteristics, and family statugand®to poverty.
Perhaps not surprisingly, the authors found poorer performance among Black students
compared to White ones. Regression analyses indicated a strong negative correlation
between achievement and Black students.

Coming to much the same corgli on, Mooney and Thorntonos
Whites more successful than African AmericanmathematicsTheir study cohort
included 624 grade 7 students from five urban schools. From this cohort the authors
created a focus group of 12 students withadgthnic and economic situations in order
to study a part of the cohort in more detail. Thus, data came from both surveys and
interviews. A tweway analysis of covariance (ANCOVA) was use to analyze the
attribution survey. Ethnicity and SES were the iretejent variables.

Another unsurprising result came from Lubienski (2002). In this study Black
students of lowand highSES were falling behind imathematicgourses. With data
from the 1990, 1996, and 2000 National Assessment of Educational Progress, she
assessenhathematics achievemesatnong students in grades 4, 8, and 12. Her results
bore out that there were substantial achievement gaps between Blacks and Whites. In her
report she noted that in the study were grade 12 Black students who scored below th
competency level of grade 8 White students.

In summary, race plays a major role in secondary leathematics achievement
(Bankston & Caldas, 1998; Lubienski, 2002; Mooaeg Thornton, 1999). Except for

Asian students, Whites, with their stronger sblegckgrounds, generally do better on
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mathematics competency testing instruments than do other race groups (Baker et al.,

2000; Byrnes, 2003)

Elementaryschool students At the elementary level Sheehan and Markus (1977)
also found significantly differemhathematicscores between White and Black students.
Studying 4,139 grade 1 students from a single southwestern school district, their cohort
had a racial composition split approximately evenly between Black and White. They
employed the lowa Tests of Baskills (ITBS).
Ma and Kishor (1997) conducted a matzalysis of 113 existing studies. They
examined the relationship between attitudes toward mathematicsadhematics
achievementA total of 82,941 students were included in these studies. The inégpend
variables included author identification, date of publication, sample size, sample
selection, gender, grade and ethnicity. The dependent variable was effect size. The effect
size was estimated with the Pearson produotme nt o6r 6. Then r el ati onsh
attitude toward mathematics anththematics achievements not significant among
White students, but was significant among Black students, Asians, and the mixed ethnic
group students.
As already not ed aabatysiseof 26 étiatingsstiies anah@ 9 ) met a
relationship of anxiety toward mathematics amathematics achievemenwvolved
ethnicity as one of its endpoints and included both elementary and secondary school
students. Among the independent variables were gender, grade, ethnicity, pled sam
size. The dependent variable was effect size. No significant interaction was found in the

relationship with ethnicity.
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In 2001 the National Center of Education Statistics reported on the trends of
mathematics achievemeintr om 2000: AComparing the subgrou
shows that, in general, more White and Asian/Pacific Islander students performed at or
above the basic | evel than the other subgrou
the only group that haddiher percentages at or above proficient levels when the authors
compared 1990 and 2000 scofiational Center of Education Statistics, 2001)
Differences in performance by race among a group of elementary and secondary
school students were the object df299 Hall and Davis investigation. This project
involved 74 students from grades 5 and 8 who toolkCtdgornia Achievement Test
(CAT). No students who had ever been referred for special education services were
allowed to participate. The cohort includesl White students and 39 African American
students. Analyzing data through a MANOVA, the authors detected a significant
correlation of race anthathematics achievememtdependent variables included gender
and race; st udathematiépoonsmfirthe EATserved as éependent
variables.
It is no surprise that virtually every study showed the significant influence that
race had on el e menathematiygs achievemestbres gHalu&kdDauist s 6
1999; Sheehan & Markus, 1977). Onlyeometaanalysis failed to find any correlation

(Ma, 1999).
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2.3.3) Literature on MathematicsAchievementof students from low-income

families.

Many researchers have considered the effect of SESattimeematics achievement
and many (e.g., Reynolds @nway, 2003) have come to a similar conclusion: SES
affects achievement mathematiceind also in other disciplines. SES also shapes the
classes that students take.

According to Knapp & Woolverton (1995), there are various ways that social
science defias social class. All of these approaches to the topic have built on the
economic foundation of class. However, for each, different interpretations come into
play and link to the term other cultural, political, and social meanings in one way or
anotherThe literature on mathematieshievement has usually usethierarchy of social
classas an organizing principle: thus, working class, loméddle class, middle class,
upper middle class, and upper class (Tate, 199%3.arrangement has often objectified
high, middle, and low positions, making use of some metric such as socioeconomic status
(GrantandSleeter, 1986Knapp and Woolverton, 1995gcada, 1992).

From the 1978, 1982, 1986, 1990, and 1992 NAEP trend assessments, Mullis et
al. (1994) derived th&#ends in average proficiency by the level of education that students
reported for either parent, using the highest one as the determining factor. Their levels
were (1) less than a high school education, (2) graduation from high school, (3) some
educatim beyond high school, and (4) graduation from college (Tate, 1997, p. 664, Table
2). Those students whose parents had some education after high school had average
proficiency scores at ages 9, 13, and 17 years that were between 1 and 12 scale points (on

a500-point scale) lower than those of children of college graduates regardless of the year
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when tests were taken. I n the same way t
highest level of education was high school graduation was between 7 to 15nt@nts
compared with those whose parents had some education beyond high school. In a parallel
fashion the students whose parents with less than a high school education compared with

those whose parents were high school graduates showed an average su@@doh

he d

bet ween 5 and 19 points. As is evident from

hi ghest | evel of edumathdmatcscores was mastclea mthe s 0
comparison of those with college graduate parents or parents wicorateted some
education after high school with students whose parents had not graduated high school. In
the period from 1978 to 1992, the difference in averagthematicproficiency score at
all grade levels favored the first two categories over ting by from between 19 to 39
scale points (Tate, 1997).

The type of community in which students live proved to be another SES indicator
(Tate, 1997). Based on NAEP trend assessments for 9, 13, and -bldystaidents in
1978, 1982, 1986, 1990, and 199&rwrural communities housed students with average
proficiency above that of urbadwelling students from disadvantaged communities.
Students who lived in advantaged urban communities had the highest average proficiency
scores (Mullis et al., 1994). Thefdetion of an advantaged urban community is one in a
city with more than 200,000 with a high proportion of those employed as professionals or
managers (Smith et al., 1995). Disadvantaged urban communities are in cities of more
than 200,000 inhabitants Wit high proportion of residents on welfare or not regularly

employed (Smith et al., 1995).

ave
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Rasinski et al. (1993) reported that in the National Education Longitudinal Study,
a comparison of sophomore cohorts from the 1980 HS&B and the 1990 NELS:88 follow
up, there was a consistent pattern of growtmathematics achievemesmd difference
related directly to student SES. The authors divided the SES into four quartiles: high,
high middle, low middle half, and low quartile. The authors were unable toneitdne
results because scores for the SES low quartile were missing.

On the other hand, among students who took the same course, Hoffer et al. (1995)
found no significant difference in achievement. They asserted that in grd@eth®
differences that&d been seen and attributed to SES were, in fact, attributable to the
discrepancy in the different number of high schmathematicgourses that higher and
lower SES students took. Howevé@reen (1995jound a relationship between
proficiency in mathematc s at various | evels and SES and
with a number of other demographic characteristics.

Green (1995ade a comparison across racial and ethnical group lines of
achievement and controlled for SES. Their results showed thatatter what SES
group they considered, within each of three gréugse t er mi ned by parent so
leveld Whi t esd and African Americands performanc
Furthermore, they found differences between Hispanic and White senibeshigh SES
group that reached the level of significance. On the other hand, between Asian and White
seniors no significant disparities in performance were found (Tate, 1997). Hispanics and
African Americans suffer from poverty disproportionately amparison with Whites,
and, according to Hoffer et al. (1995) a@adeen (1995)a noticeable and significant

relationship between achievement and SES exists. As race and ethnic group is also a
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dependable marker for lower achievement, it may not be imtegédiear which of

these factors is more responsible for the difference or whether one is causal of the other.
These same authors have identified a need to raise the mathematics proficiency

among students from low SES. They made the point that thiemsreore critical for

minority students from Iov6ES backgrounds. Their findings have, furthermore, pointed

out the need to target such interventions to urban and rural communities, which are the

areas of greatest poverty. Suggesting a potential way ¢tongdish this, Hoffer et al.

(1995) proffered the concept of cowts&ing. Their study indicated that the prevalence

of tracking students at the secondary level has been responsible for the performance

differences that have occurred among lower SES anairceacial and ethnic groups.

Secondaryschool students Caldas and Bankstqi997) investigated the general
relationship between SES and academic success. This study indicated that students from
a lower SES experienced a negative effect on their level of proficiency. The data for this
study came from scores on the Louisiana Ga#ida Exit Examination (GEE) for 42,041
tenth graders. Ninetgix percent of the students in this investigation were either African
American or White, so the researchers excluded other races. Here, the dependent variable
was measured by student achievenoentne GEE, while independent variables were
family poverty status and family social status.

Looking at the scores from the same GEE test, Bankston and Caldas (1998)
sought to determine what effect family structure, school peers, and racial inegbatities
on achievement among 18,310 tenth graders. Like the earlier study above by the same

authors, scores on the GEE served as the dependent variable here. In this case
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i ndependent variables included families with
educational level, family poverty status, and characteristics of peers. Measured by
regression analysis, poverty status had a significantly negative relationship with scores on
standardized tests.

Another study on the relationship of SES to achievemengé ¢eom Crane
(1996). Here, the Peabody Individual Achievement Tests (PIAT) provided the scores that
functioned as the dependent variable. Independent variables included family income,
fatherdéds education, mother 06s miydtucuset i on, f at h
household size, and maternal test scores. The National Longitudinal Survey of Youth
provided data on 12,686 students. Craneodos st
mathematics performance.

Using TIMSS data, Yang (2003) examined aipiiessive collection of results
from 123,031 thirteetyearold students from 17 countries and 3,148 schools. The results
revealed a significant interaction on both the individual and the school levels between
SES and achievement. In this study Yang detexth®BES from answers to the TIMSS
guestionnaire section as well as from an inventory of different types of household goods.

In an investigation into academic aspirationsizhematicsSigner, Beasley, and
Bauer (1997) reported significant results fonger bymathematics achievemeiiut
they also found a thregay interaction of ethnicitynathematics achievemeiaind SES.
One hundred high school students were interviewed in this research, and the authors
constructed dependent variables from the resg®they received. The independent

variables were race, gender, SES, and type of mathematics course a student was taking.
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Joshi (1995) deter mined t hamath&mat®s has a gr
achievementhan any other variable. His data came fitbe National Center of
Educational Statistics and involved tests take by students in grades 4, 8, and 12 from a
variety of United States locales.

As noted above on page 41 in the context of ethnicity, the 1999 Mooney and
Thornton study included a companealealing with SES. Students from low SES
performed less well in mathematics than high SES students.

A study of 2,252 students who had completed their sophomore year led
Opdenakker, Van Damme, Fraine, Van Landeghem, and Oghena (2002) to the conclusion
that SES predictmathematics achievementll. The cohort came from 150 different
mathematics classes from 57 secondary schools. The authors evaluated achievement
using the means of tests developed by Van Damme et al. Achievement functioned as the
dependentariable, and prior success in the subject was the explanatory variable. Among
the dependent variables were SES, initial cognitive ability, resistance to stress,
achievement, motivation, language spoken at home, and gender.

Beyond their finding of SESsaa good predictor of achievement, Opdenakker et
al. (2002) also investigated the effect that different levels of SES had on student success.
At each level higkability students showed more sensitivity to school composition than
did low-ability students. fie authors found much greater sensitivity to that factor among
high-ability students from lowSES families. They suggested that the lower family
resources in poorer families might be a cause for this.

Nichols (2003) examined data from 2,000 studentswhok | ndi anads

GraduatiorExaminationin the year 2000, 2,056 from the year 2001, and 2,364 from the
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year 2002. Low SES was the condition for over 50 percent of those who failed the test in
each of the years he studied.
The Baker, Kelleiwolff, and WolfWendel (2000) investigation referenced on
page 40 also found a positive correlation between SES and achievement.
As was the case in studies of gender mathematics achievemesbme studies
sought reasons for the differences in achievement betweeranighowSES students.
The Lubienski (2000) pilot study referenced on page 25 found thaStghstudents
were were confident in their ability to solve problems. ES&S studerst the author
found, looked for more help from either the teacher or classmates and sometimes
approached problems in a way that caused them to miss the point of an exercise.
To conclude, each of the referenced studies identified a difference in achmtveme
between IOWSES studentsand highES st udents that reached sig
study from 2000 identified M ES st udent sdé need for more out

teacher or from peers.

Elementaryschool students.Jumerson, Egeland, and Teo (1968hducted an
unusually long 28/ear longitudinal study of children at risk for developmental problems
covering 93 boys and 81 girls, a total of 17
schools after grades 1, 2, 2, and 6 and then again at age 1@&riitipants took the
Peabody Individual Achievement TastdWoodcocklohnson Test of Achievem@&nt
Revisedo measure their progress over time. The SES of the children in grades 1, 2, and 3
affected achievement in grade 6. A downward trendathematicsvas associated with

lower SES; upward deflections were associated with higher SES in the regression
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analysis. Beyond this, SES at gradesWas a significant predictor of achievement at 16
years old.
To investigate whether factors such as the specificoscteacher, or family
makeup would correlate with changes in reading arathematics achievemem@kpala,
Smith, Jones, and Ellis (2000) studied the scores of 4,256 grade 4 students in North
Carolinaduringthe 1995 996 school year rrelatiba Coefficierd Pear son
analysis, the authors determined that the percentage of students who qualified for a free
or reduceeprice lunch program correlated negatively withthematics achievement
The National Longitudinal Study of Youth (NLSY) provided Ean(2002) with
her data on 1,324 adolescents aged 12 to 14. Race, age, and gender served as independent
variables, while dependent variables were mathematics and reading scores on the
Peabody Individual Achievement Test (PIAT). SES aradhematichiad a gynificant
correlation, and the study also reported significant effects of SE&atrematicand
reading achievement.
Family capital had a strong effect orathematicgnd reading scores in a study
by Parcel and Dufur (2001). A total of 2,08@thematicstudents and 2,203 reading
students provided the data on children in grad@srilboth 1992 and 1994. Data was
obtained using the National Longitudinal Study of Youth as well.
School size influenced the degree of effect SES hadaithematics achievemien
Mabdés 2000 study reported. Large school s had
students, but at smaller schools the SES gaps were less pronounced. This study examined
data from 6,883 students in the New Brunswic

were categorized as outcome variableathematics achievemeérand background
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variables (SES, native status, number of parents, and number of siblings). School size and
mean school SES were variables as well.
Parent al i nfluence (involvement in their
the amount spent on school supplies were the focus of a study by Okpala, Okpala, and
Smith (2001) which involved 4,256 grade 4 children who lived in aifmeme North
Carolina county Mathematics achievemewas the outcome variable, while as a proxy
variable the investigators measured expenditure per student. This study showed a
negative correlation between | ow SES and a
Just as it didn secondary schools, the SES of elementary school students had a
significant influence on achievement (Eamon, 2002; Okpala, Smith, Jones, & Ellis,
2000). Interestingly, Ma (2000) found that SES had a less pronounced influence on

mathematics achievementsmaller schools than it did in larger schools.

2 4) Literature on Grades versus Achievement Tests

In the conversation over accountability for student performance, the competition
between standardized tests and grades from teachers has long beenat pwitention.
In 2000 Kohn took a strong position against achievement tests regardless of their type.
Such tests, he maintained, have value when comparing one institution to another, whether
it be at the school or at the district level, for example, big &tudents not one whit.
Kohn argued that depending on teacher assessments would be sufficient. He pointed out
that some students simply do not take tests seriously and this may skew results at the
individual level or, if it happens frequently enough,aobroader scale. He offered as an

example the case of a refrigerator repair technician. No one would test the technician to
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determine his or her suitability. People would look at the body of work the technician
had done before. Kohn argued that it iscgely this that schools (and their evaluators)
needtodd | ook at an entire yeards wor k.

The report card Kohn (2000) gave to standardized tests is hardly one that reflects
stellar achievement. He took an immovable stance against having policy deciaoigs m
simply because students can choose a right answer provided by someone else. He
enumerated four bétes noirs: timed standardized test, those given every year, those for
students below the fourth grade, and those that are-rederenced. Nornneferenced
tests, he asserted, do not have at their core the intention to measure how much students
have learned or the quality of the instruction they have had. Nonetheless, they have been
used in an attempt to measure precisely those things. In addition, helpoitite wel
known bias against certain groups that such examinations have. He made a particular
point to connect the bias to students from a&&5 background, but, of course, the bias
can apply equally well to race and ethnicity.

Walberg (2002)toon posi ti on directly contrary to
standardized test results as the best measures for assigning accountability. He found the
examnations admirably objective and fair with excellent score expression. On the
guestion of objectivity he hidighted the relative low cost of the multiple choice format
and claimed that they involve little subjectivity. On fairness, he extolled muttijlese
tests as the fairest of all, because they eliminate any bias in either direction that teachers
mayhave owar d a student or group of students. (
average of all students may be a better sing

(p. 163).
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Siskin (2003) took the issue of the high stakes testing movement versus the
movement toward standards directly to teachers. Teachers, she discovered, frequently
deplored the former and applauded the latter. She found that in many instances teachers
took the easy way out when confronted with high stakes ieions and followed th
Al ow road of teaching to the testo (p. 188).
feared for the continued existence of their schools. This was especially so at schools with
a high proportion of immigrants among their students body.

Danielson (202) raised the question of just what progress toward or achievement

of goals meant . Shkchoicg makinsdtomble tasth aan profiiceu | t 1 pl e
schools with information about studentsod acgqg
s ki | | sShe alspmaintéined that disaggregation of results from standardized

examinationgould indicate whether or not all students are achieving at least at a basic
|l evel, which could be a measure of a school 6
Yet despite theistrengths, they can measure only a relatively small percentage of
desired learning, and they are notorioushgilited to measuring higherder
skills, such asé.recognizing patterns, eV
complex problems. If a school alls its success to be defined by stak@ndated
standardized assessments, and directs the instructional program solely toward
improving scores on those assessments, it will necessarily limit the range of
student experience in school (p. 7).
She took a kinaf middle position and suggested using standardized instruments as only

one of many that would accurately measure school success. In agreement with Danielson,
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Carr and Harris (2001) also promoted the idea that evaluators should use multiple ways to
determne achievement by students and by schools.

Danielson (2002) laid out a fairly standard panoply of suggested ways to assess a
studentdés progress: quizzes, projects, tests
argument against the deploymentofanddegee nc e fon-sd akiendles ti ip.
She also took a strong position against teaching to the test and found it unjustifiable.

Marzano (2003) noted that educators and laymen alike tend to discount anything
but standardized or state tests as ateurgeasurements of achievement. He took up
Dani el sonds mantl e, however, exénenatonte argued,
have a role to play, but they are not thealleand enekll or even the best way to assess a
school 6s or a mlaiytHe pegdedhis agsertiorgon thari@cisthatthese
tests come into play in most cases only once ayatthe very least a limitation on their
ability to measure a yearo6s worth of work. A
his argument for cdion in the application of standardized tests is their lack of specificity
to the content being taught. He concluded with the recommendation that teachers be
allowed to assess their students through tests of their own design, which they can tailor to
the sibject matter they have taught.

Popham (2001) came to the defense of standardized testing, proposing that it has
its place if used correctly and judiciously. Framing tests can help teachers deliver
appropriate instruction and provide parents with impoitsformation. However, he
opined, a teacher nAwho i-®ostngmessagesisodniearmsu mme | e

t hi s: Teach what i s tested:; avoid what i snobt
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In his call for caution in the use of standardiegdminationsPophan{2001)
listed three reasons to be wary of the format: (1) First, he maintained that too frequently a
mismatch between what gets taught and what gets tested exists. Half or sometimes even
more of the content of too many standardized tests was not evendarticulum of the
particular district or state where they were in use, he found. Furthermore, he asserted,
such mismatches often go unrecognized. (2) His second reason for doubting the use of
suchexaminationgame from his finding of a tendency fostitutions to abandon items
that cover important content. Test designers typically discard a question that over 60% of
the norm group answer correctly. They aim, he averred, to maintain an average of 50%
and thus attempt to strike a balance between quedtat 40% or 60% of the norm
respond to correctly. (3) Third, Popham argued that standardized tests let influences other
than instruction come into a studentds perfo
background. I n this tioms. echoed one of Kohnos
Also on the attack against standardie@dminationsEgan (2003) wrote that
many educators and others believe that #dAcurr
purposes of educationo (p. 28). She set fort
children what they need to function in their society and (2) teach students what they need
to succeed academically. Like other scholars mentioned above, she came to the
conclusion that the testing does not help education meet either of the goals.
Joining in Danielson (2002) in favoring a middle way, Abrams and Madaus
(2003) called for retreating from a blind re
only sample knowledge and cannot give a full

(p. 34). Usig research as their example, they pointed out that a fundamental principle in
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the field is studying a situation by employing at least two methods. The use of only one
may produce misleading results, they reminded their readers. Abrams and Madaus
concludedheir position on the matter by affirming that classroom teachers should allow
students varied ways and chances to demonstrate their knowledge and skills.

Rettig, McCullough, Santos, and Watson (2003) called student achievement data
the sine qua non ofksco o | I mprovement. AUnfort-unately,

mandated tests often contain too little detail and are administered too infrequently to be

useful in efforts to raise achievemento (p.

of technique and tools allows good teachers to assess student progress continually, they
averred that a steady flow of information gives teachers an ability to respond immediately
to studentsodo needs. Formative assessments,
students are doing, provide information on student mastery of specific skills (Sharkey &
Murnane, 2003; Williams, 2003).

Relying on classroom teachers to provide the essential assessments of student
performance got a boost from Marzano and Kendall (1¥26jing the obvious that
sometimes needs to be restated, the authors called on teachers to play this role simply

because they know the students better than

students on a single score or a small set of scoresisapgrecaus endeavor o (p.

Evaluations by classroom teachers provide the only way to elevate both student
achievement and content standards. Preceding Danielson (2002) by a number of years,
their prescription was very similar: A variety of tools is thengrs finalexaminations

midtermexaminationsand quizzes, a constant flow of checking in on student progress.

a
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Johnson (2003) also echoed these sentiments. She wrote somewhat more poetically that
the human touch is always essential in measuring achietemen

The consensus of the above mentioned researchers in the conversation over
accountability comes down firmly on the judicious use of standardized tests, if they are to
be used at all, and a reliance on classroom teach assessments (Danielson, 2002; Kéhn,
2000; Marzano, 2003; Popham, 2001). To get a full comprehension of how students have
progressed, classroom performance must be part of the mix (Abrams & Madaus, 2003;

Marzano & Kendall, 1996).

2.5) Literature on Public Schools in the USA and specificallyn NYC
(including their portraits) and their Achievements inMathematics

It has already been noted in passing that school characteristics affect the students
who go therdLee et al., 1998) This apercu is not a revolutionary idea. Sable, Rlotts
Mitchell, and Chen (2010) took it upon themselves to describe the characteristics of the
100 largest public elementary and secondary school districts in the United States and its
jurisdictions by size of their student population. The information theyegadl came
from state education agency officials who supplied it to the National Center for
Education Statistics (NCES) for inclusion in the Common Core of Data (CCD). Data for
this report covered the 20089 school year and included student enrolimentshaid in
public schools and school districts in the 50 states and the District of Columbia, Puerto
Rico, the Bureau of Indian Education, the Department of Defense dependents schools

(overseas and domestic), and the four outlying areas (American Samaa, tGeia
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Commonwealth of the Northern Mariana Islands, and the U.S. Virgin Iséands)
hereinafter referred to simply as the United States.

The 100 largest public school districts were less than 1% of all the individual
school districts in the United Stategddts jurisdictions, but they were responsible for
educating 22% of all public school students (GBen 2010, p. 1). These big public
school districts contai ned -titheeyuivaldnt(RTR)e countr
teaching positions, accounted f/% of all public schools, and graduated 20% of those
who finished their schooling in the 2Q@8 school year (p. 1). Their pschool
enrollments exceeded the average for all school districts (673 vs. 514) as did their median
pupil/teacher ratio (15.3sv 15.0) (p. 1). At 63%, Hispanic and Black students made up
the majority of their students (p. 1). This figure broke down into 26% who were Black in
these districts (compared to 17% of the population in all school districts) and 37% who
were Hispanic (copared to 22% of students in all school districts).

ChenSu (2010) also reported expenditures per pupil in 2008 in these districts
ranged from $6,363 in the Granite District, Utah, and $6,734 in the Puerto Rico
Department of Education to a hefty $23,298oston, Massachusetts, and $22,071 in
New York, New York (page A0, table A14). Three statésCalifornia, Florida, and

Texa® accounted for 45 out of the 100 (p-12, table B3).

2.5.1) Overview of the 100argestschool districts.
Sable and Mitchel (2D) reported that in the 2008009 school year there were
17,953 operational public school districts, 100,713 operational public schools, and 49.9

million students in public schools in the United States. Additionally, there were 3.3
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million full-time equinalent (FTE) teaching positions in the 2008 school year and 3.1
million high school students who completed their education in thei B80sthool year.
Sable and Mitchel (2010) reported that the 100 largest school districts ranged in
size from 47,448 t881,690 students in 20089. Twentyseven of these districts served
more than 100,000 students. The New York City Public Schools, New York, was the
largest system with 981,690 students enrolled in 1,496 schools. Next in size was Los
Angeles Unified, Calibrnia, with 687,534 students in 860 schools. The enrollment of
these each of these two districts was greater than the enroliment of each of the 26
smallest states, the District of Columbia, Puerto Rico, the Commonwealth of the
Northern Mariana Islands, th&S. Virgin Islands, the Bureau of Indian Education, and

the Department of Defense dependents schools (overseas and domestic).

2.5.2) Schoolcharacteristics.

Sable and Mitchel (2010) reported that the average regular school size in the
research group bad on student membership ranged from a low of 335 students (in the
Puerto Rico Department of Education) to a high of 1,415 (in Gwinnett County, Georgia)
in the 100 largest districts in the 200® school year. The largest regular school in the
100 largestistricts was the 7,698tudent Vick Early Childhood and Family Center in
the City of Chicago School District 299, lllinois. Of the 15,396 regular schools that were
part of the 100 largest public school districts, 10,030 were primary schools, 2,544 were
middle schools, 2,161 were high schools, and 661 were schools with other instructional
levels. The New York City Public Schools, New Ydérkvhich had the most schools in

totald had the largest number of middle schools (279) and high schools (274), whereas
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the Ruerto Rico Department of Education has the largest number of primary schools
(869).

Sable and Mitchel (2010) stated the percentage of Title | eligible schools in these
large districts ranged from 5% (in Jordan District, Utah, and Loudon County Public
Schods, Virginia) to 100% (the Philadelphia City School District, Pennsylvania;
Cleveland Municipal, Ohio; and Clayton County, Georgia). Title I, Part A (Title I) of the
Elementary and Secondary Education Act (ESEA) provides financial assistance to local
educdional agencies (LEAs) and schools with high numbers or high percentages of
children from lowincome families to help ensure that all children meet challenging state
academic standards. There was not much difference between the large districts and the
ovenll population on the issue of Title | schools. Within the 100 largest school districts,
64% of students attended a Title | eligible school, whereas 62% of all students in the

United States attended one (Chen 2010).

2.5.3) Studentbody andrace /ethnicity.

Certain student characteristics, such as race/ethnicity, poverty level, and disability
status, varied across the 100 largest school districts about which the CCD collected data
in 2008 09. American Indians/Alaska Natives, Asians, Hawaiian/Pacific Island
Hispanics, Blacks, Whites, and two or more races were the seven racial/ethnic groups
used by the CCD that year. For the purpose of this report, data on Asian and
Hawaiian/Pacific Islander students were collapsed into a single category, resulting in si
racial/ethnic groups: American Indians/Alaska Natives, Asian/Pacific Islanders,

Hispanics, Blacks, Whites, and Two or more races. The 100 largest school districts
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served 35% of the 22.8 million public school students in the United States who were
Black, Hispanic, Asian/Pacific Islander, American Indian/Alaska Native, or Two or more
races, compared to serving 12% of the 27.1 million students in the U.S. and jurisdictions
who are White. In 70 of the 100 largest districts, Whites comprised less than 50% of
student enroliment. In more than otierd (35) of the 100 largest districts, students who
were Black, Hispanic, Asian/Pacific Islander, American Indian/Alaska Native, or Two or
more races comprised more than 75% of the student body. Seven of the 1G&Emgelst
districts had combined Black, Hispanic, Asian/Pacific Islander, American Indian/Alaska
Native, and Two or more races student memberships of more than 75%.

Sable and Mitchel (2010) reported that the 100 largest school districts had a
disproportionag percentage of students eligible for the free and reedigeel lunch
program relative to all public school districts. Among the 99 largest school districts that
reported free and reducgdice lunch eligibility, 56% of students were eligible,
compared t@5% of students in all districts. Fortyx of these 99 districts reported 50%

or more of their students as eligible for the free and redpuded lunch program.

2.5.4) Changes in the 100argestschool districts between 1998 and 2008
Sable andMitchel (2010) reported that while there had been considerable change
in rank by size within the 100 largest school districts over time, the lists of school
districts in 199899 and 200809 were similar. Only 20 of the 100 largest school districts
in 1998 99 were not among the 100 largest school districts iniZi¥8
Lee et al . (1998) noted that in public sc

mathematics was associated strongly with their progress through the mathematics
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curriculum. Evenin multivaat e model s whi ch take account of
background and academic status at the beginn
mathematics course pipeline is the strongest single predictor of their achiedydmieet

the strength of any otheadtor. According to Lee et al., when schools have more

minority students who have a lower average SES and moradbigving students, their

student bodies make less than average progress through the mathematics course pipeline.
Average progress also difel by the school structural characteristics by sector and size.

This translates into private school students showing more progress in the former instance

and students in smaller schools making more progress than their peers in larger

institutions.

2.5.5) Student achievement nationwide

Since 1969 thé&lational Center for Education Statistics (20083% reported that
NAEP assessments have been conducted periodically in a wide variety of subjects
including reading, mathematics, science, writing, and otligests. The information that
the NAEP collects and reports covers national and state student performance and thus
makes the assessment an i ntegral part of the
being provided to its children. The NAEP colkonly academic achievement data and
related background information.

As noted above, in the NCES NZ'gadendés Scho
mat hematics results were based on students?®o
their knowledge and dlities across four content areas: number properties and operations;

measurement and geometry; data analysis, statistics, and probability; and algebra. While
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the average mathematics score in 2009 was higher than in 2005 (NCES, 2010, pg 1,figure
B), the perentages of students at or above Proficient (26%) were discouraging: Sixty
four percent of the students scored at or above Basic.

Students who took more advanced mathematics courses scored higher on average
than students who took lowkvel courses, witthose taking calculus scoring highest.
Average scores also varied by studentsd expe
school, with a higher average score for students expecting to attendyadéowollege
(NCES, 201

All racial/ethnic groups made gains since 208EES, 201 Just as the overall
average mathematics score increased since 2005, average scores for White, Black,
Hispanic, Asian/Pacific Islander, and American Indian/Alaska Nativdents were
higher in 2009 than in 2005 (NCES, 20107 pfigure 14). The average score for
Asian/Pacific Islander students was up 13 points1 from 2005, and the average score for
American Indian/Alaska Native students was up 10 points over the sammé. peri

Racial/ethnic gaps still persisted in 2009 among tffegtaderyNCES, 201
Score gaps persistégtween White students and their Black and Hispanic peers in 2009
(NCES, 2010, p. 27, figure 15). With all three racial/ethnic groups making gains in 2009,
neither the Whité Black nor the Whité Hispanic score gap in 2009 was significantly
different from corresponding gaps in 2005.

Scores increase for both male and female students amond"theati2r(NCES,

2010. Average mathematics scores increased from 2005 to 2009 for both male and
female students. Thef®int score gap between male and female students in 2009 was

unchanged from the gap in 2005.
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According to NCES (2009), the NAHERathematicscoreshad risersince 2007
at grade8 but unchanged at grade 4. Nationally representative samples of more than
168,000 fourth graders and 161,000 eighth graders participated in the 2009 NAEP in
mathematics. At each grade, students responded to questions di¢sigreasure their
knowledge and abilities across five mathematics content areas: number properties and
operations; measurement; geometry; data analysis, statistics, and probability; and algebra.
Gains in studentsOd aver agyearsdandiemiaueatcs sScor e
grade 8 (NAEP, 2009, p. 1, figure A). While still higher than the scores in the six
assessment years from 1990 to 2005, the overall average score foigfadkths in 2009
was unchanged from the score in 2007. The upward ses in earlier assessments for
grade 8 students continued with-pd@nt increase from 2007 to 2009CES, 2009

According to Sale, Plotts, and Chen (2010), New York City Public Schools did
not report their information as a single district in 2008 What had been the New York
City Public Schools in previous years was disaggregated by the state into a total of 33
geographic disicts. For this report, data for the 33 geographic districts were aggregated

to provide data for the New York City Public Schools.

2.6) Literature on New York City Regents Assessment in Algebra, Geometry

and Trigonometry

2.6.1) Mathematics achievemenbf all students in the State of New York
The New York State Regent s -@f-sosrsessments ar

achievement tests aligned to its learning standards (Center on Education Policy, 2010).
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Theexaminatiorhas many objectives: (1) to prdei schools with student academic
diagnostic information; (2) to determine

and skill levels relative to those needed for eidmel employment; (3) to determine

pro

prospective high s choklllevelsretative ta thosesnéedddfoo wl e d g e

postsecondary education; (4) to determine
of the state curriculum; (5) to promote equity of opportunity across all student groups;
and (6) increase alignment of local koulum and programs of instruction with state
education standard€enter on Education Polic2010).

The Center on Education Policy (CEP)@3Pprovided a breakdown by race,
ethnic group, and several other standards of the percentages of studengshyyatbsn
end of grade 12 with a 65 on the 20@8thematicdRegents. The results weak
students, 76%; White, 86%; African American, 59%; Latino, 60%; Asian, 89%; Native
American, 65%; English language learners, 52%; and free or regpucedunch
eligible, 65% Between 2007 and 2008 there was a significant increase in cumulative pass
rates except that the pass rate for English language learners décénést on

Education Policy2008)

2.7) Literature on Available Data for New York State

TheNew York State Education Departmé008, 2009, 201Qeported that
overall scores in the New York State Mathematics Regents have declined in the past
years in the entire staBlew York State Education Departmep®08 New York State
Education Departmeni2009 New York State Education Departmgd®10 Passing

rates (65 or above) for the Mathematics B RegErtsmninationfor 20092010 was 61%;

pro
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for 20082009 it was 68%; in 2002008, 70%; in 2002007, 70%; and in 2008006,
69%. Similarly for the Mathematics A Regeftsaminationthere was a drop in the
passing rate over time. For 202809 it was 60%; in 2002008 it was 76%; 2008007,
77%; and 2002006; 79%. For the new Integrated Algebra RegErgsmninatiorthe
figures came in thus: 2068010, 72%; 2002009, 72%; and 2062008, 75%. For
Geometry tle twoyear comparison was 202910, 73% and 2008009; 73%. In 2009
2010 forAlgebra IFTrigonometrythe pass rate was 65%.

Among the groups under consideration in this research study, the student
performance (as noted by performance index) in the NY3RE#creased both overall
and among the subgroups under considergh@w York State Education Department
2008 New York State Education DepartmeB009 New York State Education

Department2010)

2.7.1) Mathematics achievemenof female students

New York State Education DepartmgR008, 2009, 201Qeported the New
York Statewide total cohort results in Secondlagyel Mathematics after 4 years of
instruction. From 2008 to 2010 all high school students in the state of New York showed
an increas@ percentage scoring at level 2 in the NY State Examination as shown in
table 1(New York State Education DepartmeRB008 New York State Education
Department2009;New York State Education Departmgp®10) From 2008 to 2010
female high school studenshowed an increase in percentage scoring at level 2 in the

NY State Examination as shown in taBleNew York State Education Departmgnt



70

2008 New York State Education DepartmeB009;New York State Education

Department2010)

Tablel: Percentage scoring of all students at levels 2, 3, and 4 in the New York State
Examination

Percentage Scoring at Levels

Graduating  Total number 2-4 34 4
Year of students
2008 540 83% 7% 14%
2009 489 85% 78% 11%
2010 488 85% 7% 14%

Table2: Percentage scoring of female students at levels 2, 3, and 4 in the New York State
Examination

Percentage Scoring at Levels

Graduating ~ Number of 2-4 34 4
Year female
students
2008 387 87% 81% 15%
2009 370 86% 81% 11%

2010 377 88% 80% 14%
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2.7.2) Mathematics achievemenbf male students

New York State Education DepartmgR008, 2009, 201M)as reported that from
2008 to 2010 male high school students also showed an increase in percentage scoring at
level 4 in the NY State Examination as shown in t&8qlew York State Education
Department2008 New York State Education Departme®009;New York State

Education Departmen2010)

Table3: Percentage scoring of male students at levels 2, 3, and 4 in the New York State

Examination
Percentage Scoring at Levels
Graduating ~ Number of 2-4 34 4
Year male students
2008 153 74% 66% 12%
2009 119 82% 70% 12%
2010 111 7% 69% 14%

2.7.3) Mathematics achievemenof students with different ethnicities

New York State Education Departmé€B008, 2009, 201(Mas reported that from
2008 to 2010 American Indian or Alaskative high school students showed an increase
in percentage scoring at levels 2, 3, and 4 in the NY State Examination §devell
York State Education Departme2008 New York State Education DepartmeB009;

New York State Education Departmep®10). Asian/Hawaiian/Pacific Islanddrigh
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school students showed an increase in percentage scoring at levels 2, 3, and 4 in the NY
State Examination, while boBlack Hispanichigh students showed an increase in
percentage scoring at levels 2, 3, and A@éNY State Examination as wéNew York

State Education Departme2008 New York State Education Departme2009;New

York State Education Departmeg010)

2.7.4) Mathematics achievemenof students from low income families

In addition, from 2008 to 2010 high school students fromilmeme families
likewise showed an increase in percentage scoring at levels 2, 3, and 4 in the NY State
Examination(New York State Education Departme2008 New York State Education

Department2009;New York State Education Departmep10)

2.8) Literature on RelevantM ethodology
Extracting data from the 20067 Common Core of Data (CCD), Tang, Sable, &
Hoffman (2009) described the characteristics of the 100 largest public elementary and
secondary schools in the United States. Basic descriptive data on public education came
from the three nonfiscal CCD surveys: (1) the school survey (Public School Universe
Survey), (2) the local education agency survey (Local Education Agency Universe
Survey), and (3) the state survey (State Nonfiscal Survey).
Frempong (2000) used a model that was first visualized by Burstein and others
(see Burstein, 1980; Bur st easmutedomd & , mddels,) .
this approach characterizes regm@s<soefficients as slopes, which are estimated at the

lower level of analyses and then treated as outcomes at the next level. Frempong
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concluded that this strategy relied on traditional statistical procedures. However, a
number of problems disturbed hincluding (1) the unreliability of the estimated
regression slopes, (2) the inability of the model to distinguish between parameter and
sampling variance, and (3) the complexity of the estimation procedures for multiple
slopesasoutcomes (Byrk & Raudenblns1992; Raudenbush & Bryk, 1986).

Lee and Mcintire (2000) compared the rural and-noal student achievement in
1992 and 1996 by using the NAEP 1992 and 1996 national and state grade 8 mathematics
assessment data. To explain interstate variation iadhievement gap between rural and
nonrural students they applied correlation and multiple regression anélyse&
Mclintire, 200Q

Lubienski and Lubienski (2006) compamathematics achievementpublic,
charter, and major types of private schools by using data from the 2003 NAEP
assessments to examine whether disparities in achievement were the result of differences
in school performance or of student demographics in various sectors. Tl bulk
analyses focused on the main research questions about the relationship between school
type and achievement in their research. The data were nested (students within schools),
HLM 6.0 was used to create tvievel hierarchical linear models. A schdeVelweight
was used at Level 2, because students were randomly selected within schools. A detailed
explanation of the data analysis methods used in the HLM software is available from
Raudenbush and Byrk (2002). This study could detect no significant inberaetiwveen
school type and racand SESelated achievement gafisubienski & Lubienski, 2006

To analyze the relationship of gender, SES, and attendarmatbematics

prowess of grade students, Mosley (2006) used the MANOVA procedure. To test the
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second hypothesis, he turned to Pearson Correlations. The ANOVA procedure tested the
third and fourth hypotheses. In addition, Mosely conducted teacher interviews to collect

gualitative datgMosley, 2008.

2.9) Summary and Advancements

In general, the literature revealed the following major findings:
Gender.

Since 1845, educators have used mathemaistsg.Onceeducational
psychologywas recognized asdisciplinein its own right, Ravch (2002)asserted, it
affected the design of tests noticeaflige role of testing became especially prominent
with the passage of thi&oals 2000: Educate America tavhich specificdl encouraged
the raising of achievement assessment bgtiesWithin two years, th&lCLB (2002)
legislationpassedndwith it camethe AYPmeasurement

According toTate (1997)male studentsest results werbetter tharthose @
theirfemalecounterparts in a standardized contebtis study also acknowledged that
thegap was not significant and small in any c&milarly, his data showed that the
competene ofmen and womem mathematicsvas at bestnarginal.Given the
confounding factors ajender relationships themselyasypredicion of variationsn
mathematics performantased on gender difference would most likely prove unreliable
He pointed out as well that ethnic and racial background and SES were not iracked
most of the studies that dealt with the question of an achievement gap between the
gendersthus making any assessment of performance based on that factor highly

problematic.
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In the early primary gradekeder (1992nhoted,few consistent gender difiemces
appearedShe did commentoweverthat in some studies using standardized methods
to measure competenaeales insecondarygchool scored higher than their female peers
On the other handullis et al. (1994)n contradistinction from Leder fodrthat, at
earlier ages and using NAEP results as the medsoys,haveutperformedyirls. Tate
(1997)was of the same mind. According to him, a small gap between the genders existed
in the area omathematicsbility based on both the NELS:&8d followup studies
during the period from 1973 to 1992.

It is interesting thatate (1997glso flaggedhe significant rise imverage
mathematiceompetencéor nine-yearolds of both sexebetween 1973 and 1992
though te reportedhatneither gendr showedanyimprovementbetween 1990 and 1992
The general improvement in NAERathematicscoresappears to have continued more
recently.Snyder and Dillow (2010) have noticttht in 2008 averaggcores for nine
and 13yearoldswere better than in gprevious testing. The rise between 1973 and
2008 wag24 points with four of those points showing up between 2004 and 2008 for
nine-yearoldsof both genders

The evidence is decidedly mixed on whether gender has a significant influence on
mathematics éhievementNo significant differences between male and female
mathematics achievememve shown up at the elementary and college levels. This is
different at the secondary school level. The difference is especially acute when
achievement is measured by standardized test scores. In this specific context researchers
have reported a male@eriority inmathematicsespecially after grade 8 (Casey, Nuttall,

& Pezaris, 2001; Reis & Park, 2001; Tate, 1997). When the genders are lined up by class
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grades, however, the literature indicates that males tend to be eclipsed by females
(Lubienski, 200; Tinklin, 2003; Wong, Lam, & Ho, 2002).

Standardized testing had its start in the late eighteenth to early nineteenth century,
and the advent of educational psychology pushed its usage along (Ravitch, 2002).
Beginning in grade 8, studies have shown, sihbave scored better on standardized tests
than females (Casey, Nuttall, & Pezaris, 2001; Reis & Park, 2001). In the classroom that
relationship reverses, and females have performed better there (Lubienski, 2000; Tinklin,
2003; Wong, Lam, & Ho, 2002). Theajority of studies have, however, found no
significant difference between the performance of males and females either on
standardized tests or in classroom grades (Ai, 2002; Callas, 1993; Hall & Davis, 1999;

Sprigler & Alsup, 2003).

Race
Race significay influences student performance on standardized tests at the
secondary and elementary levels. This may result from enriched background experiences,
particularly among White students at the secondary level (Byrnes, 2003). The
achievement gap among theeagn elementary students may be attributed to the
studentsod6 attitude toward mat hematics ( Ma
Many researchers have recommended further studyathematics achievement
and genderjai, 2001;Fan , 1997Leahey & Guo2001; Signer, Beasley, & Bauer,
1997) and omathematics achievemesnnd SES (Koéller, Baumert, Clausen, &

Hosenfeld, 1999; Nichols, 2003).
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The NAEP data shownprovement in all raciakethnic groups in the two decades
from 1973 to 1992The risingtrend,however, still reflecd different outcomes fdhe
different groupgTate 1997)with White students at all grade levels still outperforming
both African American and Hispanic students. The narrowing of the achievement gap
shows up in the respective improvements in sbgreach group on an improved,
extendeeresponse NAEP instrumeridetween 1973 and 1992 the teditages 9, 13, and
17 showed a respective risenmathematicgroficiency of 10, 5, and 2 scale points for
White studentsFor African American studentfiosegainswerel8, 22, and 16 points,

and forHispanic studentscaes rosédy 10, 20, and 15 (Mullis et al., 1994).

Summary

At both the secondary and elementary levels, race has been shown to have a
significant influence othe mathematics achievemeott students (Bankston & Caldas,
1998; Lubienski, 2002; Mooney & Thaton, 1999; Hall & Davis, 1999; Sheehan &
Markus, 1977). The achievement gap among the different races can sometimes be
attributed to background experiences in White students at the secondary level (Byrnes,
2003). The achievement gap among the raceemazitary school may be attributed to
the studentsd6 attitude toward mat hematics (M
that all ethnic groups showed improvement at each grade level. However, White students
have demonstrated advanced proficiency séatlla higher rate than African Americans or

Hispanics.

SES
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Standardized scores have indicated that at both the secondary and elementary
levels a significant difference mathematics achievemesmppears between Ie®ES
students and higBES students (Caldas & Bankston, 1997; Crane, 1996; Eamon, 2002;
Yang, 2003). This SE&lated effect is less prominent in small schools than in larger
schools (Ma, 2000).

Not surprisingly, higkFSES students shobetter results in mathematics. Students
with low SES students demonstrated less impressive results in almost every study (Caldas
& Bankston, 1997; Crane, 1996; Eamon, 2002; Yang, 2003). This paradigm held up in
both elementary and secondary students.discjust above, SES showed reduced

influence in smaller schools compared to their larger counterparts (Ma, 2000).

Grades vs. Standardized Tests

In the debate over the use of standardized tests, most authors come down clearly
on the position that they stld not be the only component used to determined student
achievement (Danielson, 2002; Kohn, 2000; Marzano, 2003; Popham, 2001). Most of
them emphasize the use of classroom performance in any evaluation (Abrams & Madaus,
2003; Marzano & Kendall, 1996).

In terms of student eligibility for the free and redugqette lunch programhe
100 largest school distrigtSable and Mitchel (2010) statedere educating
disproportionate percentage of studentsomparison wittall public school districts.
Fifty-six percent of students #te 99 largest school districtgere in theree and
reducedprice lunchprogram Eligibility , while only 45% of the total all students had

such eligibility.
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Reports fronNYSED (2008a, 20092010a)indicated thatafter four yeas of
instruction overall the percentage studentscoring at level 2n secondary level
mathematicsose from 2008 to 201i@ New York StateDuring the same period, the
percentage dfigh school students from lewicome familiesvho scoredt levels 2, 3,
and 4 in the NY State Examinatiaiso rose The same reports indicated that in the same
period the percentage Afmerican Indian or AlaskaNative, Asian/Hawaiian/Pacific
Islander, Black, and Hispanic high school studentsing at levis 2, 3, and 4 in the
examinatiorshowed improvement

This studyobés contribution to the existing
only mathematics studentsod standardized test
grades. The rationale behind trensideration of both measures stems from the high
stakes that administrators, teachers, and st
The public and those involved directly in public education deserve to have the best

yardstick for assessing ach&went. They are certainly due nothing less.
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Chapter 3: Methods and Procedures

3.1)Introduction
This study has investigated high school s
Geometry, and Trigonometry and various influences connected &igpécificallySES,
attendance, gender, school size, and ethnicity. The investigation has used performance
both on the NYSRE and in the classroom as benchmarks. The NYSRE tests students in
grades 911 on an annual basis. SES was determined based on whether a stadent wa
enroll ed in the f eder &dstlugoh pregram,iwhichisds fr ee or

available only to students from families whose income meets certain standards.

3.2) Setting and Participants
For this study the basic data covered students in a pughcskhool in grades-9
12 during the school years 20@010 and 2012011. Tabledlpr ovi des t he schoo

enrollment during the earlier year.
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Table4: Number of students enrolled in the 268®10 school year

Grade Number ofstudents
9 579
10 677
11 299
12 384
Ungraded Secondary 44
Total 1983

The gender, lunch status and race data was obtained from the NYC Department of
Educationds ATS (Automate the School s)
the New York Statéccountability Overview Report (AOR) and Comprehensive
Information Report (CIR). The standardized test data during the school year was
collected from the RegenBased Uniform Interim Assessments that were held six times
during the year. There were 1,56@rticipants in the study.

The school is located in Brooklyn, New York, and teaches students enrolled in
grades 912. In the year 2002010 the student enrollment was 1,983. It has been
designated as a Title | school. Like all New York City public schdbis school is
operated by the New York City Department of Education.

The school is located in a neighborhood in the central portion of the New York

City Borough of Brooklyn. Brooklyn, out of the five boroughs that comprise New York

dat ab
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City, is the borogh with the highest populatién2.5 million people. Population of the
neighborhood where the subject school is located is about 150,000, and 90% of the
people are African American. The neighborhood is bounded by major thoroughfares and
is about two milesdng and two miles deep.
The school has a steady annual student attendance rate as shown in the

New York State Report Card Accountability and Overview Report (2008, 2009).
Annual student attendance rate was 85% in 200 and 2002008 and 89% i2008&
2009. Out of total student population of 1,983, 23% are male and 77% are female
students. Sixteight percent of students are eligible for free lunch, and 12% are eligible
for reduceebrice lunch. Six percent of the students are designated as hawited
English Proficient (LEP) by theew York State Education Departmemhe student
population during the period covered by this study was 91% Black, 7% Hispanic, 1%
Asian or Pacific Islander, and 1% Wh(tdew York State Education Departmg2d10)

The school received the TitldPart A funding during the years 202809, 2009
2010, and 201:2011. The school has been in good standing in the three accountability
measures: English Language and Arts (ELA), Mathematics, and Graduation Rate. In
2009-2010student groups of the All Students, Black, and Economically Disadvantaged

categories made Adequate Yearly Progress (AYP) in all three accountability measures.

3.3) Data Sources and Instrumental Development
The student data collected from ATS, Uniform Unit Assessments, and NYSTART

http://www.nystart.gowncluded gender, ethnicity, lunetatus (a marker for SES), and
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mathematiceissessment scores. All of the data weredapen the 2002010 and

201062011 school years.

3.4) Data Collection

Using approaches and literature discussed in Chapter 2, biographical and
assessment data were collected and analyzed to respond to the research duesteons.
were 1,525 students mlled in Algebra, Geometry, and Algebra Il / Trigonometry
courses at the public schagider studyluring both the 2002010 and 2012011
school yearsOut of the 1,52%otal, Algebra classes had an enroliment of;"@2ometry
classeenrolled795 and @8took Algebra 1l / Trigonometry classe©f the 1,386
students who werBlack, 1088 werenale and 298 were female, and of the 101 Hispanic
students 101 were female and 23 were male.

All students enrolled in the public high school took two NYSRESs bas#drm
examinationgluring the 2002010 academic year and six NYSREs based uniform
examinationgluring the 2012011 academic year. The assessment data were combined
with the biographical data that were obtained from the NYC Department of Education.

The student population the schootonsisted of P83 students with various
ethnicity backgrounds 90.9% Black, 6.6% Hispanic, 1.4% Asian or Pacific Islander
and 1.1% other or multiple ethnicities. Based omsdidemographics, two values for the
predicto (independent) variable were chosen: Black (not of Hispanic Origin) and Others.
There were b25 students who were enrolled in Integraddgebra, Geometryand
Algebra Il / Trigpnometry classes

Student population for Research Question 1.
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Integrated Algebra For research questionthe student population consisted of
742 students enrolled in tigeade9 Integrated Algebra course. Outtbke 742total, 665
were Blackand 77 weref other ethnicities; 621 were from low SESnilies pased on
whether theyaidfor or were signed up fdree/reduced lunchand 121 were from high
SES familiesl§ased on those whgaidfor lunch). Thefemales numbered 59&nd 149
were male Of these498 had good attendancé4®r fewer absences durindpe school
year) and 244 had poor attendanme §bsence rate ofore than % during the school
year).The measurement offterencesamongdifferentethnic groupsn terms of gender
was based on groups$ 131 Black males, 534 Black females, 14 Hispanitesa&0
Hispanic females, and 23 from other ethnic grotips kast group of 23 was excluded
from the data set because of small sample size for each ethnic group within the group of
23).

Geometry The student population consisted of 795 students enrolled in the grade
10 Geometry course. Out of 795 students, 724 were Black, and 71 were from other
ethnicities;686 were from lIowSES familiesand 109 were from higBES families
Females outnumberedemaless27to 168; and 625 had good attendanehile 170 had
poor attendancé®ifferences between different ethnicities groupterms of gender
consisted of 152 Black males, 572 Black females, 8 Hispanic males, 39 Hispanic females,
and-4 from other dinic groups 4gain, the Other group excluded from the data set

because of small sample size).

Algebra 1l / Trigonometry The stulent population consisted of 68&idents
enrolled in thegradell Algebra 1l / Trigonometrycourse Out of 628students581were

Black, and47 were fromother ethnicities; 55®%ere from lowSES families and5 were
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from high-SES familiesFemales numbered 48&nd140were male505 had good
attendanc@and123had poor attendanc&ender differences between different
ethnrities groupsroke down intdl30 Black males, 451 Black females, 7 Hispanic
males, 30 Hispanic females, and 10 from o#tanicgroups(they are excluded from the
data set because of small sample size)

Table A showthe student population that was cho$er question 1 in the

research study.
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RQ 1:What effect, if any, do gender, ethnicity, attendance, and-socio
economic status of nathdmativd achieveimenia ¢
New York City public high school?

Table A: Sample size used fibre variables: Attendance, Sods@onomic Status,
Ethnicity and Gender

Attendance SocieEconomic Status (SES)

Integrated Algebra vs. Attendance Integrated Algebra vs. SES

Attendance | Sample Size SES Sample Size
Poor 244 Free/reduce 621
Good 498 Paid 121
Total 742 Total 742

Geometry vs. Attendance

Algebra Il / Trigonometry vs. Attendanc

Geometry vs. SES

Attendance | Sample Size SES Sample Size
Poor 170 Free/reduce( 686
Good 625 Paid 109
Total 795 Total 795

Algebra Il / Trigonometry vs. SES

Attendance | Sample Size SES Sample Size
Poor 123 Free/reduceq 553
Good 505 Paid 75
Total 628 Total 628




Table A (Continued)

Gender

Integrated Algebra vs. Gender

Gender | Sample Size
Male 149

Female 593
Total 742

Geometry vs. Gender

Gender Sample Size
Male 168

Female 627
Total 795

Algebra Il / Trigonometry vs. Gender

Gender Sample Size
Male 140

Female 488
Total 628

Ethnicity

87

Integrated Algebra vs. Ethnicity

Ethnicity | Sample Size
Black 665
Others 77
Total 742

Geometry vs. Ethnicity

Ethnicity | Sample Size
Black 724
Others 71
Total 795

Ethnicity | Sample Size
Black 581
Others 47
Total 628

Algebra Il / Trigonometry vs. Ethnicity



Table A (Continued)

Ethnicity and Gender
(Unit Examinations)

Integrated Algebra vs. (EthnicigndGender)

EthnicityandGender | Sample Sizg

Black Male 131
Black Female 534
Hispanic Male 14
Hispanic Female 40

Other Male 4
Other Female 19
Total 742

Geometry vs. (EthnicitandGender)

EthnicityandGender| Sample

Size

Black Male 152

Black Female 572
Hispanic Male 8
Hispanic Female 39
OtherMale 8
Other Female 16

Total 795

Algebra Il / Trigonometry vs. (EthnicitgndGender)

EthnicityandGender| Sample

Size

Black Male 130

Black Female 451
Hispanic Male 7
Hispanic Female 30
Other Male 3
Other Female 7

Total 628

88

Ethnicity and Gender

(Regents Exanmations)

Integrated Algebra vs. (EthnicigndGender)

EthnicityandGender | Sample

Size

Black Male 278

Black Female 1022
Hispanic Male 19
HispanicFemale 68
Other Male 10
Other Female 27

Total 1424

Geometry vs. (EthnicitpndGender)

EthnicityandGender | Sample

Size

Black Male 176

Black Female 689
Hispanic Male 9
Hispanic Female 41
Other Male 7
Other Female 15

Total 937

Algebra 1l / Trigonometry vs. (EthnicitgndGender)

EthnicityandGender | Sample

Size

Black Male 86

Black Female 311
Hispanic Male 3
Hispanic Female 18
Other Male 1
Other Female 6

Total 425
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Student population for Research Question 2

The student population consisted of 742 students enrolled in the grade 9
Integrated Algebra course, 795 enrolled in the grade 10 Geometry course, and 628
enrolled in the grade 11 Algebra Il / Trigonometry course. Out of these student groups,
within two yeas, 296 students enrolled in both Integrated Algebra and Geometry; 336
enrolled in both Geometry and Algebra Il / Trigonometry; and 42 enrolled in both
Integrated Algebra and Algebra Il / Trigonomet@nly those students who took both
exams were consided in this research studyhis sample size of 42 is small due to the
fact the very few students promoted from the grade 9 Integrated Algebra course to the
grade 11 Algebra Il / Trigonometry course within the two years of collection of student
data (20022010 and 20142011 school years).

Integrated Algebra: Within the two yed81 Black female students enrolled in
both Integrated Algebra and Geome&9genrolled in both Geometry and Algebra 1l /
Trigonometry; and @2 enrolled in both Integrated AlgebradhAlgebra Il /

Trigonometry courses.

OnehundredseventyoneBlack male students enrolled in both Integrated
Algebra and Geometr@2 enrolled in both Geometry and Algebra Il / Trigonometry; and
81enrolled in both Integrated Algebra and Algebra Il / Trigonometry courses.

Forty Hispanic female students enrolled in both Integrated Algebra and
Geometry;17 enrolled in both Geometry and Algebra Il / Trigonometry; a@eénrolled

in both Integrated Ajebra and Algebra Il / Trigonometry courses.
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Nine Hispanic male students enrolled in both Integrated Algebra and Geofhetry;
enrolled in both Geometry and Algebra Il / Trigonometry; amahrolled in both
Integrated Algebra and Algebra Il / Trigonometurses.

Table B shows the student population that was chosen for the research question 2

in the study.
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RQ2:. What are the relationships b
Integrated Algebra, Geometry, aAthebra I/Trigonometry taught
in a public hgh school?

Table B: Sample siz@nly those who took two out of three exams were considered)

Courses Sample Courses Sample
Size Size
Integrated Algebra 742 Integrated Algebra vs. Geometry 296
Geometry 795 Geometryvs. Algebra Il / Trigopnometry 336
Algebra Il / Trigonometry 628 Integrated Algebra vs. Algebra Il / Trigonometry| 42
N=1525

n=795

Geometry
Unit Examination

n=742

Integrated Algebra
Unit Examination

197

284

Algebra Il / Trigonometry
Unit Examination

n=628
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Student population for Research Question 3.

The student population consisted of 1,424 students who took the grade 9
Integrated Algebra Regents Examination, 937 who took the grade 10 Geometry Regents
Examination, and 425 who took the grade 11 Algebra Il / Trigonometry Regents
Examination. Out of thesstudent groups, within the relevant two years, 923 students
took both the Integrated Algebra and Geometry Regents Examinations; 404 took both the
Geometry and Algebra Il / Trigopnometry Regents Examinations; and 410 took both the
Integrated Algebra and gé&bra Il / Trigonometry Regents Examinatiofsly those
students who took both exams were considered in this research study.

Integrated Algebra: Within the two years studi2?l) Black female students took
both the Integrated Algebra and Geometry Regér&ninations242took both the
Geometry and Algebra Il / Trigonometry Regents Examinations; 4ihobR both the
Integrated Algebra and Algebra 1l / Trigopnometry Regents Examinations.

There werel9 Black male students who took both the Integrated Alyelnd
Geometry Regents Examinatio&who took both the Geometry and Algebra Il /
Trigonometry Regents Examinations; @bok both the Integrated Algebra and Algebra
[l / Trigonometry Regents Examinations.

The data show thd# Hispanic female studentook both the Integrated Algebra
and Geometry Regents Examinatiobgfook both the Geometry and Algebra Il /
Trigonometry Regents Examinations; @hteetook both the Integrated Algebra and
Algebra Il / Trigonometry Regents Examinations.

Two Hispant male students took both the Integrated Algebra and Geometry

Regents Examinationf&ur took both the Geometry and Algebra 1l / Trigonometry
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Regents Examinations; andnetook both the Integrated Algebra and Algebra Il /
Trigonometry Examination§ ableC shows the student population that was chosen for

guestion 3 in the research study.
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NY State Mathematics Regents Exaations in a public high
school?

RQ3: What are the relationshipt¢heb

Table C:Sample Size

Regents Exaimatiors Sample Regents Examatiors Sample
Size Size
Integrated Algebra 1424 Integrated Algebravs. Geometry 923
Geometry 937 Geometryvs. Algebra Il / Trigonometry 404
Algebra Il / Trigonometry 425 Integrated Algebravs. Algebra Il / Trigonometry 410

N=1525

n=937

Geometry
Regents
Examination

n=1424

Integrated Algebra
Regents Examination

489

Algebra Il / Trigonometry
Regents Examination

n=425
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Student population for Research Question 4

Out of the 1,424 students who took the grade 9 Integrated Algebra Regents
Examination and 742 whoere enrolled in the Integrated Algebra coufsé,
participated in bothOut of the 1,424 students who took the grade 9 Integrated Algebra
Regents Examination and 795 who were enrolled in the Geometry course, 778
participated in both. Out of the 1,424 students who took the grade 9 Integrated Algebra
Regents Examination and ®&%ho were enrolled in the Algebra Il / Trigonometry
course, 607 participated in both.

Out of the 937 students who took the grade 10 Geometry Regents Examination
andthe 742 who were enrolled in the Integrated Algebra course, 271 participated in both.
Outof the 937 students who took the grade 10 Geometry Regents Examaratitib
whowere enrolled in the Geometcpurse, 66articipated in bothOut of the 937
students who took the grade 10 Geometry Regents Examination and 628 who were
enrolled in theAlgebra Il / Trigonometry course, 566 participated in both.

Out of the 425 students who took the grade 11 Algebra Il / Trigonometry Regents
Examination and 742 who were enrolled in the Integrated Algebra course, 17 participated
in both.Out of the 425 stughts who took the grade 11 Algebra Il / Trigonometry
Regents Examination an@5who were enrolled in thGeometrycourse 188
participated in bothOut of the 425 students who took the grade 11 Algebra Il /
Trigonometry Regents Examination aé@28who wee enrolled in the Algebrid/
Trigonometrycourse 423 participated in both.

From the studybés perspective, of course,

for example, 200 students and the same ghaubbeerselectedor all courses and the
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Regents Eaminations to showvidence of brizontal alignment across the courbgs
comparing different groups of students for the same caundef vertical alignment
along the couess by comparing the same group of students for different céurses
Algebra, Gemetry and Algebra Il / TrigonometriAowever, b reach this situation the
study would have required at least four years of data, considering that students might
have had to repeat a course upon failing it and may not have been able to enroll in the
gradell Algebra Il / Trigonometry course after two years.

The following diagramsrad Table Dshow the student population that was chosen

for the research questionrthe study.
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RQ 4: What are the correlations betweent udent sd ommc hi
mathematics courses taught in a public high school and the NY

State Regents Exanation?

Integrated Algebra Regents vs. All Unit Exanmations

Table D: Sample Size

Integrated Algebra Regents Exaations vs. Unit Exarmations Sgg\gle
IntegratedAlgebra Regents vs. Integrated Algebra Unit Exaimation 671
Integrated Algebra Regentsss.  Geometry Unit Examnation 778
Integrated Algebra Regentsss.  Algebra Il / Trigopnometry Unit Examation 607

N=1525 Integrated Algebra Integrated Algebra
Regents Examination Unit Examination

n=1424 n=742

30 students did not take either examination

N=1525 Integrated Algebra Geometry Unit
Regents Examination Examination
n=1424 n=795

84 students did not take either examination

N=1525 Integrated Algebra Algebra Il / Trigonometry
Regents Examination Unit Examination
n=1424 n=628

26 students did not take either examination
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Geometry Regents vs. All Unit Exarmations

Sample Size
Regent€Examinationy/s. UnitExaminations Sgggle
Geometry Regents vs. Integrated Algebra Unit Examation 271
Geometry Regents vs. Geometry Unit Examation 663
Geometry Regents vs. Algebra Il / Trigonometry Unit Examation 566

Integrated Algebra

N=1525 Geometry Regents
Examination Unit Examination
n=937 n=742

117 students did not take either examination

Geometry Unit

N=1525 Geometry Regents
Examination Examination
n=937 n=795

456 students did not take either examination

N=1525
Ge(I)Er)r:aertTr]yi/nlzggre]znts Algebra Il / Trigonometry
Unit Examination
n=937 n=628

526 students did not take either examination
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Algebra Il / Trigonometry Regents vs. All Unit Examinations

Sample Size and Results

Regents Examations vs. Unit Exanmations Sgggle
Algebra 1l / Trigonometry Regentsvs. Integrated Algebra Unit Examation 17
Algebra 1l / Trigonometry Regentsvs. Geometry Unit Exammation 188
Algebra 1l / Trigonometry Regentsvs. Algebra Il / Trigopnometry Unit Exaimation 423
N=1525 Algebra Il / Trigonometry Integrated Algebra
Regents Examination Unit Examination
n=425 n=742
408
375 students did not take either examination
N=1525 Algebra Il / Trigonometry Geometry Unit
Regents Examination Examination
n=425 n=795
188

493 students did not take either examination

N=1525 Algebra Il / Trlgo_nometry Algebra Il / Trigonometry
Regents Examination Unit Examination
n=425

n=628

895 students did not take either examination
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3.4.1) Uniform RegentsBased Unit Assessments

In this research study eral-the-unit assessments were used. These are
benchmark common assessments (e.g-o&nuohit, common grade level tests reported at
item level) (Love, 2009). The Regeritased Uniform Unit Asessments were created by
mathematicseachers in a way that the problems were aligned with the New York State
standards and have a low biadex. They were administered by instructors teaching the
same content at the end of the units to assess the extehich students either at the
same grade level or in the same coéirbad mastered the concepts and skills in the
relevant part of the curriculum. The common features of this process made the
examinationsn ideal source for collaborative inquiry.

To make certain that the students had mastered the set of core mathematics
standards, eight Regeritased Uniform Unit Assessments were conducted during the
Spring Term in the 2002011 year and Fall and Spring Terms in the 22001
academic yeaExamindions were held on 10/23/2010, 12/3/2010, 1/12/2011, 3/13/2011,
4/23/2011, and 6/4/2011. These examinations were based on Content Statigards
knowledge and skills students should Iéaand Performance Standaddthe level of
proficiency at which contentandards have been mastered.

Three courses were being offered to the students during each academic term:
Integrated Algebra (partsl and 2), Geometry (parts 1 and 2Blgedra 11/

Trigonometry (parts 1 and 2). Th&aminationdiad multiplechoice quesons, and
students used the Scantron Prosper answer sheets to respond to the questions. Every
course was divided into six units, and a course curriculum was set for each unit. Each

seconeterm course ended with an NYSRE. At the end of two units, thenf®eBased
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Unit Assessment was administered for each course. Each test contaRted§iple
choice problems. The time to complete the test was 45 minutes for eaahat@m

After eachexaminatioran Iltem Analysis Report was prepared and givendo th
teachers. Teachers used biserial correlation to determine the discrimination level of any
multiple choice question. Teachers also found weaknesses in skills among students and
modified their instruction to meet the needs of the students. They useddgmsigto
remove errant questions that adversely affected the quality of the classroom measure
during the academic year. More equitable grading was possible because the test became a

better measurement instrument.

3.4.2) NYS Regents Exarmations
As notedabove, data were collected from the NYSRESs that are administered three
times during an academic year, in January, June and August. These data were combined

with the gender, ethnicity, and SES status information of the students for item analysis.

3.4.3) Student Assessment Data Nationwide

Nationatllevel data were retrieved from theS. Department of Education,
Institute of Education Sciences (IES), NCES, and NAEP, and they showed the trend in
achievement among students living in poverty in the years 2602@09. For each
variable (Gender, Ethnicity, and SES), average scale scores were collected for the grade
12 assessment at three scales, Algebra; Measurement and Geometry; and Data Analysis,

Statistics, and Probability, for 2005 and 2009 (NAEP, 2009)
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3.4.4) Data Collection and Research Questions

To answer question 1 of the research stidigat effect, if any, do gender,
ethnicity, attendance, and sogconomic status of a family haveorn udent s 6
mathematics achievemanta New York City publicigh schoo]the student biographical
data were collected from ATS, the NYC Department of Education student information
database. This informatiamas combined with the NYSRE and uaikamination
assessment data that were collected during the school academic year. During the year,
three NYSRESs and six uniforexaminationsvere administered. Family SES was
determined based on the information that was provided on the NY State lunch
applications.

To answer question 2 of the research stMiliat are the relationshipsmong
student s 6 almdyratedAleba,rGeanetiy,mAdgebra IV Trigonometry
taught in a public high schoallata were collected from the usiamination®f each
course dung the school academic ye@omparisons were made to find correlations
among thalatasets using achievement data from students taking both Integrated Algebra
and Geometry, for exampli® see if achievement in one course had an impact on the
achievementn another course.

To answer question 3 of the research stiidyat are the relationshipemong
student s 6 atbddiffeeenthBtate tMathematics RegeBtsaminationsn a
public high schogldata were collected from the NYSRES in the previbusg yearsto

allow the students to takthe Regents Examinations after eadke yearcourse

Comparisons were made to find correlations among the datasetsftecsges on one
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Regents Examination were related to scores on another Regents Exanaimettiran
groups of students who had taken any two of these examinations.

To answer question 4 of the research stiidiyat are the correlations between
student s6 amthematicseconesas taugbtmn a public high school and the NY
State Regents Examation, the student achievement data from the Regéxdsnination
were compared with the achievement data from the mathematics course that the students

took in the public high school.

3.4.5) Predictor Variables.

The predictor variables (independeatiables) used for this research included
student gender, ethnicity, attendance, and SES (based on NY State lunch meal
application) and NYSRESs and uniform unit assessments for the Integrated Algebra,
Geometry, and Algebra Il / Trigopnometry courses. Thte@ue variable is based on the
NYSREs and the eight uréxaminationadministered during the academic yddre

variablesused in the study are described below:

3.4.6) Outcome Variables.

The results of the Integrated Algebra, Geometry, and Algebra Il / Trigonometry
Regents Examinations and uniform unit assessment scores were used as the outcome
variable (or dependent variable). Students needed six credits of Mathematics to meet the
requiranents set by NY State to earn a high school diploma. They took the Integrated
Algebra Regents Examination after completing two terms of the course in an academic

year. This course was required to complete a Regents high school diploma. Geometry and
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Algebrall / Trigonometry Regents were optional. Students could take and pass both
Regents to go for an Advanced Regents high school diploma. Some students were
selected to take the Advanced Placement (AP) course after taking 6 courses. However,
the assessmenttdafor the AP Calculus courses were not included in this research study
The8" grade ELA and Mathematics Examinatianere administered by the NY
State Department of Education. These scores were used to determine which students were
in the lowest thirdbf achievement schoelide and citywide in the NYC public high
schools. Scores were collected from e York State Testing and Accountability
Reporting Tool (nySTART) public website and the New York City Department of
Education.
Regents Based Uniform WiExaminationscores and course gradesre
collected from the eight uniforexaminationghat were administered by the
Mathematics Department throughout the academicaméihe New York City
Department of Education
NYSREscores were collected from tNew York State Testing and
Accountability Reporting Tool (nySTART) publigebsiteand the New York City

Department of Education

a. Gender
Gender of the student population used in the research studies were coded M for

male studets and F for female students.

b. Ethnicity
The responsibility for the standards used for obtaining race and ethnicity data and

the presentation format for them falls on the New York City Office of Management and
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Budget (OMB). In October 1997 the OMB revigbeé guidelines on racial/ethnic

categories used by the federal government and set an implementation deadline of January
2003 deadline for implementation (Office of Management and Budget 1997). The
standards set five categories for data on race: Amenchan or Alaska Native, Asian,

Black or African American, Native Hawaiian or Other Pacific Islander, and White. In
addition, data were acquired in the ethnicity categories: Hispanic or Latino and Not
Hispanic or Latino. People of Hispanic origin might beuwy race. The qualifications for
answering positively to the question about origin can include heritage, nationality group,

|l ineage, or the country of Dbirth of the indi
before their arrival in the United&es. In this report the race reported for individuals
excluded issues of Hispanic origin unless otherwise noted. Again, for the purposes of this
report, the races of both Asians and Native Hawaiians or Other Pacific Islanders have
been conflated into argyle category in instances when the data were not collected

separately for each gropud et al., 2010Q)

c) Sociceconomic status

Often a marker for a studentds SES in the
National School Lunch Program (a free and redyarez®d lunch program) is a federally
assisted meal program designed to ensure that children froindome families receive
nutritionally-balanced, lowcost or free lunches at public and nonprofit private schools,
and residential child care institutio(is.S. Departmendf Agriculture, 200% (Aud et al,
2010, p. 36)

The determining factor for a studentdés 1in

If a household has an income at or below 130 percent of the federal poverty level, its
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children qualify for free meals. The from families with incomes between 130 percent
and 185 percent of the poverty level qualify for redyggede meals. The cost of a
reducedprice lunch is capped at 40¢. In 2009 a family of four with an income of $22,050
or less was at the poverty lev&hus, household incomes between $28,665 or lower and
$40,793 qualified children for free or redugace lunch respectivelfAud, Fox, &
KewalRamani, 2010)

Sociceconomic status data of the students were obtained frond ATSNYS
public schools student informatiaiatabas@ and were combined with the Regents and

Assessment data.

3.5) Data Analysis

Data were entered into SPSS version 19.0 for WindbDescriptive statistics was
conducted on demographic data to describe the sarigminad
(categorical/dichotomous)ata provided the information for frequency and percentages,
while continuous (interval/ratio) data were the basis for means/standard deviations data

(Howell, 2010).

To answer research question 1, a 12 betvgedajects univariate analyses of variance

(ANOVAs) were conducted to assess whether the
mathematics achievemestores by gender, ethnicity, attendance, and SES. The

continuous, dependent variables were unit scores on Integrated Algebra, Geometry, and

Algebra IV Trigonometry examinations. Four ANOVAs were conducted with each

dependent variable. A Bonferretyipe adjustment was made to reduce the chance of a
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Type 1 error. This adjustment was calculated by dividing alpha .05 by four (the number
of bivariate analyses). Bnew alpha value was thus .013 (.05/4) (Tabachnick & Fidell,
2007).

In addition, several tests were run for two variablest@o«way (betweergroups)

ANOVAs were conducted to determine if there were differences on unit examination
scores and Regents eximation scores by ethnicity and gender. For the three ANOVAs
conducted on unit examination scores, the dependent variables were Integrated Algebra
Unit Examinatiorscores, Geometry Unit Examinatigoores, and Algebra

[I/Trigonometry Unit Examinatioscores. For the three ANOVAs conducted on Regents
examination scores, the dependent variables were Integrated Algebra Regents
Examinationscore, Geometry Regents Examinatsoore, and Algebra Il/Trigonometry

Regents Examinatioscore.

To answer research gstion 2, three Pearson correlation analyses were conducted to
determine whether there was a correlation among Integrated Algebra, Geometry, and
Algebra IV Trigonometry uniexaminatiorscores. The continuous variables in the

analysis were the three stardiaed test scores: Integrated Algebra, Geometry, and
Algebra IV Trigonometry.In addition, twelve Pearson correlation analyses were
conducted to determine if there was a correlation among Integrated Algebra, Geometry,
andAlgebra IVTrigonometry Unit Exanmationscores among Black females, Black

males, Hispanic males, and Hispanic females.
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To answer research question 3, three Pearson correlation analyses were conducted to
determine whether there was a correlation among the three Regents scores. The
continuous variables in the analysis were the three Regents sboegklition, twelve
Pearson correlation analyses were conducted to determine if there was a correlation
among Integrated Algebra, Geometry, @igebra IV Trigonometry Regents Examination

scores among Black females, Black males, Hispanic males, and Hispanic females.

To answer research question 4, nine Pearson correlation analyses were conducted to
determine whether there was a correlation between Regents scoreathachaticsinit
examinatiorscores. A correlation was run between aawih examinatiorscore with the

Regents score from each subject.

Research Questions:

1. What effect, if any, do gender, ethnicity, attendance, and-s@cinomic
status of a f ami hepatibsachieveroentin@aNewdrerkt s 6 ma
City public high school?

2. What are the relationshigsnongs t udent sd6 achi evements 1in
Algebra, Geometry, anéigebra IV Trigonometry taught in a public high
school?

3. What are the relationshigsnongs t u d e newvesnénts arcthifferentNY
State Mathematics Regents Exaatiors in a public high school?

4. What are the correlations between stude

courses taught in a public high school and the NY State Regentsriatiamn?
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3.6) Summary

This chapter details the methodology of this study. Methods for creating
assessments were used to make sure that thendmswas low and that the problems in
the assessments were aligned with the NY State standards. Second, statistical and
regression argsis were used to find the correlations among the variables gender,
ethnicity, attendance, and SES of the students and their performance on Algebra,
Geometry, or Trigonometry courses, uexaminationand NYSREsData analysis for
the first hypothesis ¢wisted of ANOVA procedures to compare the means of groups of
students in various data categories. Pearson Correlation procedure was used to test the
second, thirdand fourth hypothesed he focus population of the study is one large
public high schooln New York City and the methods used were taken from those used

by other researchers who have studied correlations in schools nationwide.
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Chapter 4: Results of the Study

4.1) Introduction

This chapter is a presentation of the data analysis. The results exhengitects
of gender, SES, and ethnicitpwst udent sé | earning of Al gebr a,
Trigonometry in a public high school. The relationstuipongs t ud e nt sidatanni t ex ar
scoresand NYSRE scoresas also examined. Data were collected froa®Qhigh
school students enrolled at a public high school during the-2009 and 2012011
school years. Information gathered from the study included Regents scores, unit
examinatiorscores attendance figures, free/reduced lunch status, gender, and ethnicity.
SES was determined by the studentsdé freel/lred
determined by the number of days a student was absent. Good attendance was
categorized by 5 percent or femabsences, and, conversely, poor attendance was
categorized by more than 5 percent absences during the scho®@asea.on the
ethnicity percentagd®0.9%BIlack, 6.6%Hispanic,1.4%Asian or Pacific Islander and
1.1%otheror multiple ethnicitiel two values for the predictor (independent) variable

were chosen: Black (not of Hispanic Origin) and Others.

4.2) Data

| was motivated by the following research questions:
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1. What effect, if any, do gender, ethnicity, attendance, and-sacnomic statusf
a family have on studentsd mathematics ac
high school?

2. What are the relationshigenongs t udent s6 achi evements in |
Geometry, and\lgebra IV Trigonometry taught in a public high school?

3. What are thealationshipamongs t udent s 6 a c hWiffeeentBliYnent s on t
State Mathematics Regents Exaatiors in a public high school?

4. What are the correlations between student

taught in a public high school and the NY State d¢g Exarmatior?

4.3) Results

Data weregathered, merged, and transferred thStatistical Package for the
Social Sciences (SPSS) 19.0 (IBM, 2010) for analysis. The merged data consisted of
1,560 cases. Of those 1,560 cases, 22 participants were removed for not having any unit
examinatiorscores. Data were assessed for outligrsreating standardized residuals
usingz-scores. Standardized values were created for each subscale score and cases were
examined for values that fell above 3.29 and values that fell b&8l@® (Tabachnick &
Fidell, 2007); 13 cases were removAdcording to Tabachnick & Fidell (2007),
continuous variables in excess of z = £329 (001, twetailed test) need to be
removed as these variables may be responsible for many oufiigrsyiarehighly
correlated with other variables in the analy$isus,the responses from 1,525 cases were

used in the final data analysis.
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4.4) Descriptive Statistics

Descriptive statistics were conducted to describe the sample population. The
majority of the population was Black, nétispanic (1,386; 90.9%) and received free or
reduced lunch (1,296; 85.0%ine percent of the school population was of the origin
otherthan Black (Hispanics, Asians, Whites and American Indidrs).majority of the
population was female (1,194; 78.3%) and demonstrated good attendance (1,083; 71.0%).

Frequencies and percentages for descriptive data are presented i Table
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Variable N %
Gender
Male 331 21.7
Female 1194 78.3
Ethnicity
American Indian/Alaskan native 4 0.3
Asian or Pacific Islander 22 14
Hispanic 101 6.6
Black, not of Hispanic origin 1386 90.9
White, not of Hispanic origin 8 0.5
Parent refused to choose 1 0.1
Multi-racial 3 0.2
SES
Free/reduced lunch 1296 85.0
Paid 229 15.0
Attendance
Poor 442 29.0
Good 1083 71.0

Means and standard deviations were presented for Rdgyaartsnationscores

and UnitExaminationscores. Regentxaminationscores for Integrated Algebra

(n=1424)ranged from 39 to 96 with a mean of 69.8DE 8.91). Geometry scores
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(n=937)ranged fron24 to 100 with a mean of 61.5S[= 12.03). Algebra
[l/Trigonometry scoregn=425)range from 1 to 85 with a mean of 42.&D(= 14.90).

On the UnitExaminationscores Integrated Algebra scofas742)ranged from 0 to 96
with a mean of 46.585D= 16.4)). Geometry scorgs=795)ranged from 0 to 95 with a
mean of 51.263D= 15.80). Algebra Ill/Trigonometry scorgs=628)ranged from 0 to
90 with a mean of 51.165D= 15.79). The passing grade for all of theminationsvas

65 out of 100. Means and standard deviation are presented in6Table
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Table6: Means and Standard Deviations of Regents andBkaininationScores

Regents Examination

Scores
Variable M SD
Integrated Algebrén=1424) 69.87 8.91
Geometry (n=937) 61.55 12.03
Algebra Il/Trigonometry (n=425) 42.64 14.90

Unit Examination

Scores
Variable M SD
Integrated Algebra (n#2) 46.58 16.40
Geometry(n=795) 51.26 15.80
Algebra 1l/Trigonometryn=628) 51.17 15.79

Different effect sizes are measured differently based upon the statistical analysis. For a t
test,d is the measure of effect. The talBlbelow shows the measures of effect sizedfor

(Morgan et. al, 2007)
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Table7: Differentval ues of Cohends d

Strength of relationship d
Larger than typical 01.00
Large .80
Medium/typical .50
Small .20

45) Research Question One

To answer research question one, 12 betveedjects analyses of variance
( ANOVAs) were conducted to assess whether th
mathematics achievemesttores by gender, ethnicity, attendance, and ssmaomic
status. The dependievariables werenit examinatiorscoresn Integrated Algebra,
Geometry, and\lgebra IV Trigonometry. Seven ANOVAs and five-tests (for gender,
ethnicity,attendanceand socieeconomic status of a family) wecenducted withthe
dependent variablef unit examination performance on Integrated Algebra, Geometry,
and Algebra Il / TrigonometryA Bonferronitype adjustment was made to reduce the
chance of a Type 1 error. This adjustment was calculated by dividing alpha .05 by four
(the number of analysg The new alpha value was .013 (.05/4) (Tabachnick & Fidell,
2006). Prior to analysis, the assumptions of the ANO\WWrmality and homogeneity
of varianceé were assessed. Normality was examined using skew and kurtosis.
Skewness is a measure of syatng or, more precisely, the lack of symmetry. Kurtosis,

on the other hand, is a measure of whether the data are peaked or flat relative to a normal
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distribution. None of the values for skew and kurtosis were outside the absolute values of
2 and 7, respectively, indicating that the assumption was met. §pl#sents the values

of skew and kurtosis.

Table8: Values of Skew and Kurtosis ukt Assess Normality

Variable Skew Kurtosis
Integrated Algebra obnit Examination Scores 0.15 -0.07
Geometry ornit Examination Scores 0.13 -0.37
Algebra 1l/Trigonometryon Unit Examination Scores 0.06 0.08

Homogeneity of wvariance was assessed usin
the following analyses: Integrated Algebra by ethnicity, Integrated Algebra by
attendance, Geometry by gender, Algebra Il/Trigonometry by SES, and Algebra
[I/Trigonometry by geder. For these analyses, the Welch estimate fdrtdst was used
reported due to the violation of homogeneity of variandeus, gven ANOVAs and five

tt ests were conducted. The resul9t s of t he L
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Table9: Results of Levenebds Test s

Unit ExaminationScores  Unit Examination Unit ExaminationScores on
on Integrated Algebra  Scores on Geometry  Algebra IV Trigonometry

Variable F p F P F p

Ethnicity 5.16 .023 0.42 520 1.52 218
SES 0.01 .906 0.77 .380 7.14 .008
Gender 1.21 273 6.78 .009 13.44 .001
Attendance 9.78 .002 0.48 491 0.14 711

Thet-test conducted on Integrated Algebra by ethni@igble 9)was not
statistically significantt (80.03) =-0.48,p = .633, indicating there were no significant
differences on Integrated Algebra URitaminationScores by ethnicity (Black, nen

Hispanic origin vs. other.Jhe result of thé-test is presented in Takl®.

Tablel0: Independent t Test on Integrated Algebra ExaminationScores by Ethnicity

Black, not of Hispanic origir Other
Variable M SD M SD t(88.03) P Cohed

Integrated Algebre 46.69 15.99 4557 19.67 -0.48 .633 .06
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The ANOVA conducted on Integrated Algebra by SES was not statistically
significant,F (1, 740) = 0.16p = .689, indicating there were not differences on
Integrated Algebra UniExaminationScores by SES (free/reduced vs. paidd
particularSESgroup ouperformedanyotheron the Integrated Algebexamnation
showing thaSESwas nota particularfactorin student performance in the unit
examination. Students who pardfull for lunch and others with reducgudice or free

luncheshad similarmperformance The result of the ANOVA is presented in Talle

Tablel1l: Analysis of Variance on Integrated Algebra UaxaminationScores by SES

Free/reduced Paid
Variable M SD M SD F (1, 740) P df
IntegratedAlgebra 46.68 16.40 46.03 16.44 0.16 689 .000

The ANOVA conducted on Integrated Algebra by gender was not statistically
significant, eitherf (1, 740) = 0.01p = .907, indicating there were not differences on
Integrated Algebra UniExaminationScores by gender (male vs. femalBp gender
outperformed the othemn the Integrated Algebra ax@ation, showing that gender was
notaparticularfactorin student performance in the unit examination. Maled female

performed similarly The result of the ANOVA is presented in Takhz
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Table12 Analysis of Variance on Integrated Algebra UaxaminationScores by

Gender

Male Female
Variable M SD M SD F (1, 740) P d?
Integrated Algebra 46.43 1753 46.61 16.12 0.01 .907 .000

Thet-test conducted on Integrated Algebra by attendance was statistically
significant,t (562.06) =7.49,p < .001, indicating there are significant differences on
Integrated Algebra UniExaminationScores byttendance (poor vs. good). Those
students who had good attendande<49.46,SD= 16.69) scored statistically highey
about 9 pointshan those with poor attendandé £ 40.68,SD=16.69). An effect size of
.56 indicates a medium different@proximaely .50)between the test scor€ee Table
6b). Students with high attendance outperformed the students with poor atteadance
the Integrated Algebraxaminationshowing that attendance waactorin student
performancen the unit examination. Stedts who wer@resent for more than 9566
the days during the school year performed better on the unit examifdteresult of

thist-test is presented in Tahl8.

Tablel13: Independent-Test on Integrated Algebra UrktikaminationScores by
Attendance

Poor Good
Variable M SD M SD t (562.06) p Co h edn

Integrated Algebra 40.68 14.09 4946 16.69 -7.49 .001 .56
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The ANOVA conducted on Geometry by ethnicity was not statistically
significant,F (1, 793) = 2.15p = .143, indicating there were not differences on
Geometry UniExaminationScores by ethnicity (Black, nefispanic vs. other)No
particular ethnigroupoutperformed the othem the Geometrgxaminatiorshowing
that ethnicity was nad particularfactorin student performance in the unit examination.

The result of the ANOVA is presented in Tale

Tablel14: Analysis of Variance on Geometry Unit Examination Scores by Ethnicity

Black, not of Hispanic origin Other
Variable M SD M SD F(1,793) P o
Geometry 51.01 15.73 53.88 16.38 2.15 143 .003

The ANOVA conducted on Geometry by SES was also not statistically
significant,F (1, 793) = 0.00p = .995, indicating there were not differences on
Geometry UniExaminationScores by SES (free/reduced vs. paid lun®g.particular
SESgroup outperformednyotheron the Geometryexaminationshowing thaSESwas
nota particularfactorin student pdormance in the unit examinatio.he result of the

ANOVA is presented in Tablebl
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Tablel15: Analysis of Variance on Geometry Unit Examination Scores by SES

Free/reduced Paid
Variable M SD M SD F (1, 793) P qz
Geometry 51.27 15.60 51.26 17.05 0.00 995 .000

Thet-test conducted on Geometry by gender was not statistically significant,
(241.48) = 0.22p = .829, indicating there were not significant differences on Geometry
unit examinatiorscores by gender (male vs. femalBleithergender outperformed the
otheron the Geometryexaminationshowing that gender was reparticularfactorin
student performance inglunit examinationThe result of thig-test is presented in Table

16.

Tablel6: Independent t Test on Integrated Algebra Unit Examination Scores by Gender

Male Female
Variable M SD M SD t (241.48) p Co h edn
Geometry 51.52 17.37 51.20 15.36 0.22 .829 .02

The ANOVA conducted on Geometry by attendance was statistically significant,
F (1, 793) = 20.47p< .001, indicating there were differences on Geometry Unit
ExaminationScores by attendance (poor vs. good). Students with good attenifernce (
52.57,SD=15.42) scored statistically highday about 6 pointshan those with poor
attendanceM = 46.46,SD= 16.29). An effect size of .025 indicates a small difference

between the test scoreStudents with high attendance outperformed the students with
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poorattendancen the Geometryexaminationshowing that attendance wagactorin
student performanaan the unit examination. Students who wpresent for more than
95% of the daysluring the school year performed better on the unit examinatiba.

resut of this ANOVA is presented in Tabl&1

Tablel7: Analysis of Variance on Geometry Unit Examination Scores by Attendance
Independent t Test on Integrated Algebra Unit Examination Scores by Gender

Poor Good
Variable M SD M SD F(1, 793) P q2

Geometry 46.46 16.29 5257 1542 0.00 .001 .025

The ANOVA conducted on Algebra Il/Trigonometry by ethnicity was not
statistically significantF (1, 626) = 3.65p= .056, indicating that there were no
differences on Algebra ll/Trigonometry UriiikaminationScores by ethnicity (Black,
norntHispanic vs. other)No particular ethnigroupoutperformedanyotheron the
Algebra Il / Trigonometryexaminationshowing that ethnicity was natparticularfactor
in student performanaan the unit examinationThe result of this ANOVA is presented

in Table B.
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Table18: Analysis of Variance on Algebra Il/Trigonometry Unit Examinat®oores by
Ethnicity

Black, nonrHispanic Other
Variable M SD M SD F(,626) p o
Algebra 50.83 15.65 55.40 17.11 3.65 .056 .006

Thet-test conducted on Algebra Il/Trigonometry by SES was statistically significant,
(109.43) = 3.57p =.001, indicating that there are significant differences on Algebra
[I/Trigonometry UnitExaminationScores by SES (free/reduced lunch vs. paid). Those
students who had free/reduced lunkh=51.86,SD= 16.06) scored statistically tigr,

by about 6 pointghan those who paid full pricé/(= 46.11,SD=12.61). An effect size

of .40 indicates a medium difference (approximately Ob&Bveen the test scorébee
Table 6b) Students fromlow-SES families outperformed the students fioigh-SES
familieson the Algebra 1l / Trigonometrgxaminationshowing that SES wassfactorin

the student performanoa the unit examinatiorlhe result of thig-test is presented in

Table DB.
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Tablel19: Independent t Test ollgebra Il/Trigonometry Unit Examination Scores by

SES

Free/reduced Paid
Variable M SD M SD t(109.43) p Co h edn
Algebra ll/Trigonometry 51.86 16.06 46.11 12.61 3.57 .001 40

Thet-test conducted on Algebra Il/Trigonometry by gender was not statistically
significant,t (189.02) =0.53,p = .594, indicating that there are not significant
differences on Algebra Il/Trigonometry UiiiikaminationScores by gender (male vs.
female). Neithergender outperformed the othmr the Algebra Il / Trigonometry
examinationshowing that gender was refactorin student performanaan the unit

examination.The result of the-test for this variable is presented in Table
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Table20: Independent t Test on Algebra Il/Trigonometry Unit Examination Scores by

Gender

Male Female
Variable M SD M SD t(189.02) p Co h edn
Algebra ll/Trigonometry 50.45 19.08 51.38 14.73 -0.53 .594 .05

The ANOVA conducted on Algebra Il/Trigonometry by attendance was
statistically significantF (1, 626) = 7.93p = .005, indicating there were differences on
Algebra ll/Trigonometry UniExaminationScores by attendance (poor vs. good).
Students with goodttendanceM = 52.04,SD= 15.58) scored statistically highdry
about 5 pointsthan those with poor attendandé € 47.59,SD= 16.22). An effect size
of .013 indicates a small difference between the test scBtadents with high
attendanceutperformed the students with peoattendancen the Algebra Il /
Trigonometryexaminationshowing that attendance wagactorin student performance
on the unit examination. Students who weresent for more than 9586 the days during
the school yar performed better on the unit examinatidhe result of the ANOVA for

this variable is presented in Talde
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Table21: Analysis of Variance on Algebra Il/Trigonometry Unit Examination Scores by

Attendance

Poor Good
Variable M SD M SD F(1,626) P o
Algebra 47.59 16.22 52.04 15.58 7.93 .005 .013

After the resultsvere calculatedseveral tests were run fimteractions between
two variablesethnicity and gendeSix two-way (betweergroups) ANOVAs were
conducted to determine if there were differences onaexaitninatiorscores and Regents
examinatiorscores by ethnicity and gender. For the three ANOVAs conducted on unit
examinatiorscores, the dependent variables were lategrAlgebra UniExamination
Scores, Geometry UniixaminationScoresandAlgebra Il/TrigonometryJnit
Examination ScoresFor the three ANOVAs conducted on Regexaminatiorscores,
the dependent variables were Integrated Algebra ReBeatainationScore Geometry

Regent€ExaminationScore and Algebra ll/Trigonometry RegeriExaminationScore

Prior to analysis, the assumptions of the ANOVAormality and homogeneity of
variancei were assessed. Normality was examined using skew and kurtesures.
None of the values for skew and kurtosis were outside the absolute values of 2 and 7,
respectively, indicatinghatthe assumption wasorred¢. The values of Skew and Kurtosis

used to assess Normality are presentéithivie 2.
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Table22: Values of Skew and Kurtosis used to Assess Normality

Unit Examination Regents Examinatiot

Scores Scores
Variable Skew Kurtosis Skew Kurtosis
Integrated Algebra 0.15 -0.07 -0.59 0.71
Geometry 0.13 -0.37 -0.27 -0.02
Algebra Il/Trigonometry 0.06 0.08 0.27 0.15

The assumption of homogeneity of wvariance
many cases the ANOVA is considered a robust statistic in which assumptions can be
violated with relatively minor effects (HoweR010). Because there is not a aion
parametric equivalent oftavo-way (betweergroups)ANOVA, a violation of the
assumption of homogeneity was nqgtadd the ANOVA was conducted. Homogeneity
of variance was violated for Integrated Algebra Uixamination Scores, Integrated
Algebra Regents Scores, Geometry Regents Scores, and Algebra Il/Trigonometry Scores.
Leveneds Tests of Equalit y23 andthe\tstvaluesare e ar e p

presented in Table®} and?25.
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of

Var i

Unit Examination Regents Examinatiot

Scores Scores
Variable F p F P
Integrated Algebra 3.68 .003 3.43 .005
Geometry 1.17 322 2.26 .047
Algebra Il/Trigonometry 0.44 .820 2.78 .017

The ANOVA conducted to assess differences on Integrated Algebra Unit

ExaminationScores by the interaction effects of gender and ethnicity was not significant,

F (2; 736) = 0.67p = .512. The result of the ANOVA conducted to assess differences on

Integrated Algebra UniExaminationScores by gender ancheicity are presented in

Table24. Means and standard dations are presented in Taldg.

Table24: Two-way (ketweengroups) ANOVAonN Integrated Algebra Unit Examination

Scores by Gender and Ethnicity

Variable SS df MS p d
Gender 28.54 1 28.54 0.11 .745  .000
Ethnicity 36.95 2 18.47 0.07 .934  .000
Gender and ethnicity 362.03 2 181.02 0.67 512 .002

ance
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Table25: Means and Standard Deviations for Integrated Algebra Unit Examination

Scores by Ethnicity and Gender

Male Female Total
Ethnicity M SD N M SD N M SD N
46.92 2459 4 48.4025.16 19 48.14 2451 23
Other *
. . 48.57 20.46 14 43.06 16.17 40 44.49 17.35 54
Hispanic

. : . 46.19 17.13 131 46.81 15.71 534 46.69 15.99 665
Black, not of Hispanic origin

Total 46.43 17.53 149 46.61 16.12 593 46.58 16.40 742

* Students who are White, Native American/American Indian/Alaskan native, Asian or
Pacific Islander, or muliiacial

The ANOVA conducted to assess differences on GeometryByaihinationScores by
the interaction effects of gender and ethnicity wassigptificant,F (2; 789) = 0.04p =
.957. Participants in the other ethnicity categstydents who are White, Native
American/American Indian/Alaskan native, Asian or Pacific Islander, ormadial) had
statistically higher mean scores on the Geoynléhiit Examination(M = 60.33,SD=
15.01) than those participants who were Blddk=50.59,SD= 15.72) and Hispanid
= 50.59,SD= 15.49). The result of the ANOVA conducted to assess differences on
Geometry UniExaminationScores by gender ancheicity are presented in Tablé.2

Means and standard devats are presented by in Tablé 2
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Table26: Two-way (betweergroups) ANOVAon Geometry Unit Examination Scores

by Gender and Ethnicity

Variable SS df MS F P d
Gender 9.48 1 9.48 0.04 .845  .000
Ethnicity 1662.94 2 831.47 3.35 .036 .008
Gender and ethnicity 21.58 2 10.79 0.04 957  .000

Table27: Means and Standard Deviations for Geometry Unit Examination Scores by
Ethnicity and Gender

Male Female Total
Ethnicity M SD N M SD N M SD N
59.1315.68 8 60.9417.34 16 60.3316.48 24
Other *
. ) 50.4222.63 8 50.6214.00 39 50.5915.49 47
Hispanic

: L 51.1717.1915250.96 15.3357251.01 15.73724
Black, not of Hispanic origin

Total 51.5217.37168 51.20 15.36627 51.26 15.80 795

* Students who are White, Native American/American Indian/Alaskan native, Asian or
Pacific Islander, or muliiacial

The ANOVA conducted to assess differences on Algebra 1l/Trigonometry Unit
ExaminationScores by the interaction effects of gender and ethnicity was not significant,
F (2; 622) = 1.55p = .214. Participants in thether ethnicity categgr(students who are
White, Native American/American Indian/Alaskan native, Asian or Pacific Islander, or
multi-racial) had statistically higher mean scores on the Algebra Il/Trigonometry Unit

Examination(M = 68.36,SD= 15.98) than those participants who were Bladk=(
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50.83,SD= 15.65) and Hispanidf = 51.89,SD= 15.84). The result of the ANOVA
conduted to assess differences on Algebra Il/Trigonometry BxatminationScores by
gender and &nicity are presented in Tabl8.2Means and standard devioats are

presented by in Table92

Table28: Two-way (betweergroups) ANOVAon Algebra Il/Trigonometry Unit

Examination Scores by Gender and Ethnicity

Variable SS df MS F p o
Gender 132.97 1 132.97 0.54 462 .001
Ethnicity 3124.34 2 1562.17 6.37 .002  .020
Gender and ethnicity 758.62 2 379.31 1.55 214 .005

Table29: Means and Standard Deviations for Algebra Il/Trigonometry Unit Examination
Scores by Ethnicity and Gender

Male Female Total
Ethnicity M SD N M SD N M SD N
69.0616.84 3 68.0616.97 7 68.3615.98 10
Other *
. ) 60.0816.68 7 49.9815.30 30 51.8915.84 37
Hispanic

: L 49.5019.0013051.21 14.54451 50.83 15.65581
Black, not of Hispanic origin

Total 50.4519.0814051.3814.7348851.17 15.79628

* Students who are White, Native American/American Indian/Alaskdive, Asian or
Pacific Islander, or muliiacial
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The ANOVA conducted to assess differences on Integrated Algebra Regents
ExaminationScores by the interaction effects of gender and ethnicity was not significant,
F (2; 418) = 1.14p = .321. The ANOVA conducted to assess differences on gender was
not significantfF (1; 418) = 1.48p = .224. The ANOVA conducted to assess differences
on ethnicity was not significan, (2; 418) = 1.95p = .142. The result of the ANOVA
conducted to ssess differences on Integrated Algebra RedexdasinationScores by
gender and énicity are presented in Tal3®. Means and standard dations are

presented in Tablgl.

Table30: Two-way (betweergroups) ANOVAon Integrated Algebra Regents

Examination Scores by Gender and Ethnicity

Variable SS df MS F p d
Gender 117.41 1 117.41 1.48 224 .001
Ethnicity 309.84 2 154.92 1.95 142 .003

Gender and ethnicity 180.47 2 90.24 1.14 321 .002




134

Table31: Means and Standard Deviations for Integrated Algebra Regents Examination
Scores by Ethnicity and Gender

Male Female Total
Ethnicity M SD N M SD N M SD N
Other * 74.0012.31 10 72.22 12.64 27 72.7012.41 37
Hispanic 71.68 9.01 19 68.40 10.87 68 69.1110.5¢ g7

Total 70.01 9-54 307 69.83 8.73 1117 69.87 8.91 1424

* Students who are White, Native American/American Indian/Alasiadive, Asian or
Pacific Islander, or muliiacial

The ANOVA conducted to assess differences on Geometry Rdfpentsination
Scores by the interaction effects of gender and ethnicity was not signifiq@t931) =
0.12,p=.887. Participants in trether ethnicity categy (students who are White,
Native American/American Indian/Alaskan native, Asian or Pacific Islander, or-multi
racial) had statistically higher mean scores on the Geometry Refgeatsination(M =
69.27,SD= 15.43) than those parnfants who were BlackM = 61.37,SD= 11.18).

The result of the ANOVA conducted to assess differences on Geometry Regents
ExaminationScores by gender ancheicity are presented in TalB32. Means and

standard devians are presented by in Tal3&
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Table32 Two-way (betweergroups) ANOVAon Geometry Regents Examination
Scores by Gender and Ethnicity

Variable SS Df MS F P o
Gender 1,17.86 1 117.86 0.82 .365 .001
Ethnicity 1,135.54 2 567.77 3.95 .020 .008
Genderand ethnicity 34.60 2 17.30 0.12 .887  .000

Table33: Means and Standard Deviations for Geometry Regents Examination Scores by

Ethnicity and Gender

Male Female Total
Ethnicity M SD N M SD N M SD N
Other * 70.43 9.199 7 68.7317.878 15 69.27 15.425 22
Hispanic 64.11 14.102 9 60.6313.109 41 61.26 13.212 50
Black, not of Hispanic origii62.39 12.171 176 61.12 11.717 689 61.37 11.814 865
Total 62.76 12.210192 61.24 11.973 745 61.55 12.031 937

* Students who ar@/hite, Native American/American Indian/Alaskan native, Asian or
Pacific Islander, or muliiacial

The ANOVA conducted to assess differences on Algebra Il/Trigopnometry
Regent€ExaminationScores by the interaction effects of gender and ethnicity was not
significant,F (2; 419) = 1.32p = .267. The ANOVA conducted to assess differences on
gender was not significarf, (1; 419) = 0.37p = .544. The ANOVA conducted to assess
differences orethnicity was not significang (2; 418) = 0.85p = .430.The result of the
ANOVA conducted to assess differences on Algebra Il/Trigonometry Regents
ExaminationScores by gender ancheicity are presented in Tal3d4. Means and

standard daations argresented in Tablgb.
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Table34: Two-way (betweergroups) ANOVAon Algebra Il/Trigonometry Regents

Examination Scores by Gender and Ethnicity

Variable SS df MS F p o
Gender 80.46 1 80.46 0.37 544 .001
Ethnicity 369.29 2 184.64 0.85 430 .004
Gender and ethnicity 577.56 2 288.78 1.32 .267 .006

Table35: Means and Standard Deviations for Algebra Il/Trigonometry Regents

Examination Scores by Ethnicity and Gender

Male Female Total
Ethnicity M SD N M SD N M SD N
Other * 4900 - 1 57.1718.6¢ 6 56.0017.3: 7
Hispanic 54.0018.0¢ 3 37.4416.5¢ 18 39.8117.3t 21
B|ack1 not of Hispanic Ongm 44.7914.81 86 41.9414.5¢ 311 42.5614.6<¢ 397
Total 45.1414.8: 90 41.9714.87 335 42.6414.9C 425

* Students who are White, Native American/American Indian/Alaskan native, Asian or
Pacific Islander, or mukliacial

The null hypotheses, that gender, ethnici
family do not hayv enatleematics achiévenwanta New YoskiCilyd e nt s 6
public high school must be rejected. THest conducted on Integrated Algebra by

attendance was statistically significant562.06) =7.49,p <.001, indicating there are
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significant differences on Integratélgebra Unit Examination Scores by attendance

(poor vs. good). Those students who had good attendsinee&!9.46,SD= 16.69)

scored statistically highegby about 9 pointghan those with poor attendand¢ € 40.68,
SD=16.69). The ANOVA conducted deeometry by attendance was also statistically
significant,F (1, 793) = 20.47p< .001, indicating there were differences on Geometry
Unit Examination Scores by attendance (poor vs. good). Students with good attendance
(M =52.57,SD= 15.42) scored statically higher by about 6 pointghan those with

poor attendanceM = 46.46,SD=16.29). Additionally, theé-test conducted on Algebra
[l/Trigonometry by SES showed statistical significartq@09.43) = 3.57p = .001,

indicating there are significadifferences on Algebra Il/Trigonometry Unit Examination
Scores by SES (free/reduced lunch vs. paid). Those students who had free/reduced lunch
(M =51.86,SD= 16.06) scored statistically highdry about 6 pointshan those who

paid M = 46.11,SD=12.61). Further, the ANOVA conducted on Algebra

[l/Trigonometry by attendance was statistically significén{l, 626) = 7.93p = .005,
indicating there were differences on Algebra Il/Trigonometry Unit Examination Scores
by attendance (poor vs. good). Stots with good attendandél € 52.04,SD= 15.58)

scored statistically highgby about 5 pointghan those with poor attendandé € 47.59,
SD=16.22).In addition, testindor interaction effects of ethnicity and gender revealed

that there were no differences in performance between males and females of the same
ethnic background. Howevergls e t ests did reveal that stude
(students who are Whitdlative American/American Indian/Alaskan native, Asian or

Pacific Islander, or muliacial) outperformed their Black and Hispanic counterparts on
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selected tds. Because the sample size for these students is small, however, these results

shouldbeviewed withcaution.

4.6) Research Question Two

To answer research question 2, three Pearson correlation analyses were conducted
to determine if there was a correlation among Integrated Algebra, GeometAlgabda
[I/Trigonometry UnitExaminationScores. Prior to analysis, the assumptions of the
Pearson correlationlinearity and homoscedasticitywere assessed. Linearity and
homoscedasticity were assessed by visually examining scatterplots; the assumptions were
met. That is, the variables weinterval measurements; they were approximately
normally distributed; there was a linear relationship between the two variables; outliers

were removed; and there was homoscedasticity of the data.

The correlation between Integrated Algebra WxaminationScores and
Geometry UniExaminationScores was statistically significant296) = .51p < .001,
indicating a positive relationship between Algebra WxaminationScores and
Geometry UniExaminationScores. As scores on Algebra increaseyes on Geometry
increase as well, and vice versa.cdrelation of .5Indicates a large strength of the
relationship between the two variables. Additionally, the correlation between Geometry
Unit ExaminationScores and Algebra 1l/Trigonometry UlikaminationScores was
statistically significantr (336) = .50p < .001, indicating a positive relationship between
Geometry UniExaminationScores and Algebra Il/Trigonometry. As scores on
Geometry increase, scores on Algebra Il/Trigonometry increase®ll, and vice versa.

An effect size of .50 indicates a large strength of the relationship between the two
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variables. The correlation between Integrated Algebra and Algebra Il/Trigonometry was
not statistically significanperhaps because of the shsample size of 42 studenihis

can be related to the advanced content that is assessed in the Algebra Il / Trigonometry
Regents Examination as compared to the Integrated Algebra Regents Exanmniliegion.
null hypothesis there is no correlation amoniget achievements in Integrated Algebra,
Geometry, andlgebra IV Trigonometry taught in a public high schéanust be

rejected. There is a positive relationship betwegrgrated Algebra UniExamination
Scores and Geometry UrlikaminationScores, as Wwieas Geometry UniExamination
Scores and Algebra Il/Trigonometry UlikaminationScores.As mightbeexpeced
students who perform at a particular level on the Integrated Algebra Unit Examination
perform similarly on the Geometry examination,amerageThe results of the Pearson

correlation analyses are presented in T8ble

Table36: Pearson Correlations among Integrated Algebra, Geometry, and Algebra
[l/Trigonometry Unit Examination Scores

Variable Integrated Algeta Unit Geometry Unit
ExaminationScores ExaminationScores

Geometry UnitExaminationScores H1x*

Algebra Il/Trigonometry Unit .10 .50**

ExaminationScores

Note.*p <.05, *p < .01.



140

In addition,twelve Pearson correlation analyses were conducted to determine if there was
a correlation among Integrated Algebra, Geometry, Adgdbra IV Trigonometry Unit
Examination Scores among Black females, Black males, Hispanic males, and Hispanic
females.

For Hispanc males (n=9)the correlations between Algebra Unit Examination
scores and Gaenetry Unit Examinatioscoreswas statistically significant, (9) =.75,p
= .019, indicating a positive relationship between Algebra Unit Examination scores and
Geometry Unit Examination scorefs scores on Algebra increaksascores on Geometry
increasd as well, and vice versa. @orrelationof .75 indicates a sing relatiorship
between the two variables.

The correlation between Geometry Unit Examinaticores and Algebra
[l/Trigonometry Unit Examinatioscoreswas not statistically significant,(3) =.76,p =
451due to thesmall size othe sample (n=3)The correlatbn between Integrated
Algebra and Algebra Il/Trigonometry was not statistically significa®) = .47,p =

.690. The results of the Pearson correlation analyses are presented B7Table

Table37: Pearson Correlations amolmgegrated Algebra, Geometry, and Algebra
[I/Trigonometry Unit Examination Scores for Hispanic Males

Variable Integrated Algebra Unit Geometry Unit
Examination Scores Examination Scores

Geometry Unit Examination Score 0.75*

Algebra Il/TrigonometryJnit 0.47 0.76

Examination Scores

Note.*p <.05, *p < .01.
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ForHispanic females (n=4Qhe correlations between Algebra Unit Examination
scores and Geometry Unit Examinatisgores was statistically significamt(40) = .42 p
= .007, indicating a posve relationship between Algebra Unit Examinatgoonres and
Geometry Unit Examinatioscores. As scores on Algebra increhseores on Geometry
increasd as well, and vice versa. @orrelation of .42ndicates aelationship oimedium

strength between the two variables.

The correlation between Geometry Unit Examinatioores and Algebra
[l/Trigonometry Unit Examinatioscores was not statistically significant(17) = .47p
= .055. The correlation between Integrated Algebral Algebra Il/Trigonometry was
statistically significantr (18) = .51,p =.031, indicating a positive relationship between
Algebra Unit Examinatioscores and Algebra Il/Trigonometry Unit Examinatsmores.
As scores on Algebra increasascores on Ajebra ll/Trigonometry increadeas well,
and vice versa. A&orrelation of .5indicates a stng relationship between the two

variables. The results of the Pearson correlation analyses are presented 38.Table

Table38: PearsorCorrelations among Integrated Algebra, Geometry, and Algebra
[I/Trigonometry Unit Examination Scores for Hispanic Females

Variable Integrated Algebra Unit Geometry Unit
Examination Scores Examination Scores

Geometry Unit Examination Score A2

Algebra Il/Trigonometry Unit 51* A7

Examination Scores

Note.*p <.05, **p < .01.
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For Black malegn=171)the correlations between Algebra Unit Examination
scores and Geometry Unit Examinatisoores was statistically significamt(171)= .50,
p <.001, indicating a positive relationship between Algebra Unit Examinatiores and
Geometry Unit Examinatioscores. As scores on Algebra incrahseores on Geometry
increasd as well, and vice versa. @orrelation of .50ndicates atrong relationship

between the two variables.

The correlation between Geometry Unit Examinatioores and Algebra
[l/Trigonometry Unit Examinatioscores was statistically significamt(82) = .52p <
.001, indicating a positive relationship between Geometry Unit Exaimirgores and
Algebra ll/Trigonometry Unit Examinatioscores. As scores on Geometry incre@se
scores on Algebra ll/Trigonometry incredses well, and vice versa. @orrelation of .52

indicates aelationship oimedium strength between the two variables.

The correlation between Integrated Algebra and Algebra 1l/Trigonometry was
statistically significanty (81) = .49,p <.001, indicating a positive relationship between
Algebra Unit Examinatioscores and Algebrd/Trigonometry Unit Examinatioscores.

As scores on Algebra increalsascores on Algebra Il/Trigonometry incredse well,
and vice versa. A&orrelation of .49ndicates aelationship oimedium strength between
the two variables. The results of thearson correlation analyses are presented in Table

39.
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Table39: Pearson Correlations among Integrated Algebra, Geometry, and Algebra
[I/Trigonometry Unit Examination Scores for Black Males

Variable Integrated Algebra Unit Geometry Unit
Examination Scores Examination Scores

Geometry Unit Examination Score 50%*

Algebra Il/Trigonometry Unit A9** 52**

Examination Scores

Note.*p <.05, *p < .01.

For Black female¢n=681)the correlations between Algebra Unit Examination
scores and Geometry Unit Examinatissores was statistically significamt(681) = .55,
p <.001, indicating a positive relationship between Algebra Unit Examinstmres and
Geometry Unit Examinatioscores. As scores on Algebra increhseores on Geometry
increasd as well, and vice versa. @orrelation of .55ndicates a sting relationship

between the two variables.

The correlation between Geometry Unit Examinatioores and Algebra
[l/Trigonometry Unit Examinatiorscores was statistically significamt(296) = .55p <
.001, indicating a positive relationship between Geometry Unit Examination Scores and
Algebra Il/Trigonometry Unit Examination Scores. As scores on Geometry indyease
scores a Algebra Il/Trigonometry increadeas well, and vice versa. @orrelation of .55

indicates a stingrelationship between the two variables.

The correlation between Integrated Algebra and Algebra 1l/Trigonometry was
statistically significantr (302) = .51p < .001, indicating a positive relationship between

Algebra Unit Examinatioscores and Algebra Il/Trigonometry Unit Examinatsnores.
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As scores on Algebra increasecores on Algebra Il/Trigonometry incredse well,
and vice versa. A&orrelation of .5indicates a stng relationship between the two

variables. The results of the Pearson correlation analyses are presented 40.Table

Table40: Pearson Correlations among Integrated Algebra, Geometry, and#@lgeb
[I/Trigonometry Unit Examination Scores for Black Females

Variable Integrated Algebra Unit Geometry Unit
Examination Scores Examination Scores

Geometry Unit Examination Score 55%*

Algebra Il/Trigonometry Unit S1** S55%*

Examination Scores

Note.*p <.05, *p < .01.

Comparing the performance in mathematics of Black females, Black males,

Hispanic males and Hispanic females.

The arerage of the4d Hispanicmale8 | nt e g r abitexhmidatiog scoresa
was 48.6, higher than that of the 4Gsdanic femaleat43.1 andhe 131Black malest
46.2.

The average of the 534 Black female scovnes 46.8 almostthe same as that of
131Black males and higher than thattlé 40 Hispanic females (43.1).

The average of the Geometry unit examination scores/?Black females152

Black males39 Hispanic femalesand8 Hispanic males were from 50.4 to 51.2
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For theAlgebra Il / Trigonometrynit examination scorethe average of the 7
Hispanic males waB0.1, much higher than that of 130 Black males (49.5), 451 Black

females (51.2) and 30 Hispanic females (50.0).

4.7) Research Question Three
To answer research question 3, three Pearson correlation analyses were conducted
to determine whether there wasarelation among the three Regents scores in a New
York City public high school. Prior to analysis, the assumptions of the Pearson
correlationi linearity and homoscedasticitywere assessed. Linearity and
homoscedasticity were assessed by visuallyrering scatterplots; the assumptions were

met.

All three correlations were significant. The correlation between Integrated
Algebra Regent&xaminationscores and Geometry RegeBtsaminationScores was
significant,r (923) = .55p < .001, indicating a positive relationship between the two. As
Integrated Algebra scores increased, Geometry scores increased as well, and vice versa.
Thecorrelation of .55ndicates a large strength of the relationship between the two
variables. The aoelation between Integrated Algebra RegémntaminationScores and
Algebra Il/Trigonometry Regent&xaminationScores was statistically significant,

(410) = .52p < .001, indicating a positive relationship between the two. As Integrated
Algebra scorescreased, Algebra Il/Trigonometry scores increased as well, and vice

versa. Theorrelation of .52ndicates a strong relationship between the two variables.

The correlation between Geometry RegéhtaminationScores and Algebra

[I/Trigonometry RegerstExaminationScores was statistically significant(404) = .55p
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<.001, indicating a positive relationship between the two. As Geometry scores
increased, Algebra Il/Trigonometry scores increased as well, and vice versa. The null
hypothesis there ae no correlations among the achievements in the NY State
Mathematics Regent&xaminationsn a public high schodl must be rejected. There is a
positive relationship among all the variabl8$e results of the correlation analyses are

presented in Tabll.

Table41: Pearson Correlations among Integrated Algebra, Geometry, and Algebra
[I/Trigonometry Regents Examinati@tores foAll Students

Variable Integrated Algebra Regents Geometry Unit Regents
Scores Scores

GeometryUnit Regents Scores S55**

Algebra Il/Trigonometry Regents 52** S55%*

Scores

Note.*p <.05, *p < .01.

In addition, twelve Pearson correlation analyses were conducted to determine if
there was a correlation among Integrated Algebra, Geometr@lgadra
[l/TrigonometryRegentExamination Scores among Black females, Black males,
Hispanic malesand Hispanic females.

ForHispanic males (n=4)nly the correlation between Geometry Regents
Examination Scores and Algebra [l/Trigonometry Regents Examination Scoltede
enough people tproduce meaningful resultsThe correlation was not significant(4) =

.06,p = .945.The result of the Peson correlation analysis is presented in TdRle
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Table42: Pearson Correlation among Geometry and Algebra Il/Trigonometry Regents
Examination Scores for Hispanic Males

Variable Algebra ll/Trigonometry Regents ExaminatiSoores
Geometry Regents Examination .05
Scores

Note.*p <.05, *p < .01.

ForHispanic females (n=14he correlations between Algebra Regents
Examinationscores and Geometry Regents Examinasimres was statistically
significant,r (14) = .57 p = .033, indicating a positive relationship between Algebra
Regents Examinatioscores and Geometry Regents Examinastmres. As scores on
Algebra increas# scores on Geometry incredses well, and vice versa. @orrelation
of .57indicates a sting rdationship between the two variableBhe correlation between
Geometry Regents Examinatietores and Algebra Il/Trigonometry Regents
Examinationscores was not statistically significant(17) = .16,p = .542. The
correlation between Integrated Algelarad Algebra Il/Trigonometry was not statistically
significant,r (3) =.98,p =.117. The results of the Pearson correlation analyses are

presented in Tablé43.
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Table43: Pearson Correlations among Integrated Algebra, GeonagialyAlgebra

[l/Trigonometry Regents Examination Scores for Hispanic Females

Variable Integrated Algebra Regents Geometry Regents
Examination Scores Examination Scores

Geometry Regents Examination 57*

Scores

Algebra ll/Trigonometry Regents .98 .16

Examination Scores

Note.*p <.05, *p < .01.

For Black males (n=49he correlations between Algebra Regents Examination
scores and Geometry Regents Examinasitmres verestatistically significantr (49) =
.57,p <.001, indicating a positive relationship between Algebra Regents Examination
scores and Geometry Regents Examinasmres. As scores on Algebra increise
scores on Geometry incredses well, and vice versa. @orrelation of .57ndicates a

strong relationship between the two variables.

The correlation between Geometry Regents Examinatiores and Algebra
[I/Trigonometry Regents Examinati@ores was statistically significamt(65) = .51,p
< .001, indicating a positive relationship between Getry Regents Examinaticacores
and Algebra Il/Trigonometry Regents Examinatsonres. As scores on Geometry
increasd, scores on Algebra Il/Trigonometry incredse well, and vice versa. A

correlation of .54ndicates a sting relationship betweendhwo variables.
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The correlation between Integrated Algebra and Algebra 1l/Trigonometry was
statistically significantr (5) = .96,p = .009, indicating a positive relationship between
Algebra Regents Examinati@ores and Algebra Il/Trigonometry RegeBtsamination
scores. As scores on Algebra increhseores on Algebra ll/Trigonometry incred ses
well, and vice versa. Aorrelation of .96ndicates avery strong relationship between the

two variables.The results of the Pearson correlation analgsegpresented in Tabig.

Table44: Pearson Correlations among Integrated Algebra, Geometry, and Algebra
[I/Trigonometry Regents Examination Scores for Black Males

Variable Integrated Algebra Regents GeometryRegents
Examination Scores Examination Scores

Geometry Regents Examination ST

Scores

Algebra ll/Trigonometry Regents .96** S1**

Examination Scores

Note.*p <.05, *p < .01.

ForBlack females (n=22Qe correlations between Algebra Regents
Examinationscores and Geometry Regents Examinasmmres verestatistically
significant,r (220) = .45p < .001, indicating a positive relationship between Algebra
Regents Examinatioscores and Geometry Regents Examinastmres. As scores on
Algebra increas# scores on Geometry incredsss well, and vice versa. @orrelation

of .45indicates aelationship oimedium strength between the two variables.
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The correlation between Geometry Regents Examinatiores and Algebra
[I/Trigonometry Regents Examinatienores was statistically significamt(242) = .51p
< .001, indicating a positive relationship between Geometry Regents Examiszaiien
and Algebra Il/Trigonometry Regents Examinatsonres. As scores on Geometry
increasd, scores on Algebra ll/Tr@nometry increaskas well, and vice versa. A

correlation of .51ndicates a stmg relationship between the two variables.

The correlation between Integrated Algebra and Algebra 1lI/Trigonometry was not
statistically significantr (34) = .01,p =.962 die to thesmall sizethe sample (n=34)

The results of the Pearson correlation analyses are presented id9 able

Table45: Pearson Correlations among Integrated Algebra, Geometry, and Algebra
[l/Trigonometry Regents Examinati@cores for Black Females

Variable Integrated Algebra Regents Geometry Regents
Examination Scores Examination Scores

Geometry Regents Examination A5**

Scores

Algebra ll/Trigonometry Regents .01 S51**

Examination Scores

Note.*p <.05, *p < .01.
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4.8) Research Question Four

To answer research question 4, nine Pearson correlation analyses were conducted
to determine if there was a correlation between Regents scores in a New York City public
high school and unégxaminatiorscores. Prior to analysithe assumptions of the
Pearson correlationlinearity and homoscedasticitywere assessed. Linearity and
homoscedasticity were assessed by visually examining scatterplots; the assumptions were

met.

All but one of the correlations were positivelyatsstically significant. The only
correlation that was not significant was between Integrated Algebrdkiamination
Scores and Algebra Il/Trigonometry. The other eight correlations were positively
related, suggesting that as one increased, the oitreased. Theorrelationganged
from medium to large, where .3049 indicates a medium relationship and-589
indicates a large relationship (Cohen, 1988). The null hypothdsise are no
correlations between the achievement in mathematiasestaught in a public high
school and the NYSRE must be rejectedThe only correlation that was not significant
was between Integrated Algebra Unit Examination Scores and Algebra Il/Trigonometry
Regents due to the small sample size of 17 studehish made meaningful calculations

impossible The results of the Pearson correlations are presented indgable
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Table46: Pearson Correlations among Integrated Algebra, Geometry, and Algebra
[I/Trigonometry Regents Examinati@tores with Integrated Algebra, Geometry, and

Algebra Il/Trigonometry Unit Examination Scores

Variable Integrated Algebra Unit  Geometry Unit Algebra Il/Trigonometry
ExaminationScores  ExaminationScores  Unit ExaminationScores

Integrated Algebra .62** 53** A4x*
Regents Scores

Geometry Regents AT .64** .50**
Scores

Algebra Il/Trigonometry 45 H54x* .53**

Regents Scores

Note.*p <.05, *p < .01.

4.8) Summary

This chapter presented thesults of analyse® determine the relationship among
gender, SES, school attendance, and ethnicity om#tleematics achievemeuit high
school students. Assessment data was collected from th&xamtinationdor the
Integrated Algebra, Geometry and Algebra Il / Trigonometry courses. (RQ1) Seven
ANOVA and five ttests were conducted to find the different effects of the variables.

Five ttests were conducted fortegrated Algebra by Ethnicity (Black, non
Hispanic vs. Others); Integrated Algebra by Attendance (poor vs. good); Geometry by
Gender (male vs. female); Algebra Il / Trigonometry by SES (free/reduced lunch vs.

paid); and Algebra Il / Trigonometry by Gender (male vs. female).
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Seven ANOVA were conductedifintegrated Algebra SES (free/reduced vs. paid
lunch), Integrated Algebra by Gender (male vs. female), Geometry by Ethnicity (Black,
nonHispanic vs. Other), Geometry by SES (free/reduced lunch vs. paid), Geometry by
Attendance (poor vs. good), Algebid Trigonometry by Ethnicity (Black, neRlispanic
vs. Other), and Algebra 1l / Trigonometry by Attendance (poor vs. good).

Usingtwo-way (betweergroups)ANOVA for Gender and Ethnicity combined
versus Integrated Algebra, Geometry and Algebra Il / Toguetry siowedthatthere
was no significantorrelation among the three cours@se results of the study revealed
that attendance and the SESmathédmates f ami |y
achievemenin the studied New York City public high schodhere was, however, no
evidencethas t udent s 0 ¢ e rbareanyelatiordto reathématice i t vy
achievementThis was consistent with the research outcontéreen (1995and

Rasinski et al(1995)

For the second research quesiiB@?2)three Pearson correlation analyses were
conducted to determine if thenes a correlation among Integrated Algebra, Geometry,
and Algebra 1l / Trigopnometry unéxaminatiorscores. There was a positive correlation
between the Integrated Algebra and Geometiiyexaminationscores. As scores on
Integrated Algebra increased, scores on Geometry also increased and vice versa.

There was a positive correlation between the Geometry and Algebra Il /
Trigonometry uniexaminatiorscores. As scores on Geometry ias@d, scores on
Algebra Il / Trigonometry also increased and vice versa. There was no correlation
between the Integrated Algebra and Algebra 1l / Trigonometryexaitinatiorscores

due to the fact that the amount of data was not sufficient. This reguttesl conclusion

had
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that there is a positive relationship between Integrated Algebra and Geometry unit
examinatiorscores, as well as Geometry and Algebra Il / Trigonometryexainination
scores.

Among Hispanic males, there was a positive correldigween the Integrated
Algebra and Geometry unit examinations scores. There was no correlation between the
Geometry and Algebra Il / Trigonometry, and Integrated Algebra and Algebra Il /
Trigonometry unit examination scores.

Among Hispanic females, thereawa positive correlation between the Integrated
Algebra and Geometry unit examinations scamed the Integrated Algebra and Algebra
Il / Trigonometry unit examination scord3ecause the sample size was so sntallas
not possible to calculatee corelation betweethe Geometry and Algebra Il /
Trigonometry unit examination scoregeaningfully

Among Black males, there was a positive correlagiomongall of the three
coursed Integrated Algebra, Geometgnd Algebra Il / Trigonometry unit examination
scores.

Among Black females, there whlsewise a positive correlatioamongall of the
three courses Integrated Algebra, Geometry, and Algebra Il / Trigonometry unit

examination scores.

For the third research questiRQ3), three Pearson correlatiamalyses were
conducted to determine if there is a correlation among the Regents scores in a New York
City public high school. All three correlations were significant. There was a positive

correlation between thategrated Algebrand GemetryRegentdExaminationScores.
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As scores on Integrated Algebra increased, scores on Geometry also increased.
There was a positive correlation between the Geometry and Algebra Il / Trigonometry
Regentexaminatiorscores. As scores on Geometry increased, scores on Algébr
Trigonometry increased as well, and vice versa. There was also a positive correlation
between the Integrated Algebra and Algebra Il / Trigonometry Regraisination
scores. As scores on Integrated Algebra increased, scores on Algebra Il / Teggnom
increased as well, and vice versa.

Among Hispanic maleshere wereno correlationdetween the Geometry and
Algebra 1l / Trigonometry Regents Examinations scores. The correlation between the
Geometry and Algebra Il / Trigonometry Regents Examinatamres could not be
calculatedmeaningfullydue to the small sample size.

Among Hispanic females, there was a positive correlation between the Integrated
Algebra and GeometrigegentExaminations scored hestudy producedo correlatios
in this subgroupbetween the Geometry and Algebra Il / Trigonometry Regents
Examinations scores and between Integrated Algebra and Algebra Il / Trigonometry
Regents Examinations scores.

Among Black males, there was a positive correlagioongall of the three
RegentExamination® Integrated Algebra, Geometry and Algebra Il / Trigonometry.

Among Black females, there was a positive correlabietaveen the Integrated
Algebra and Geometry Regents Examinations scores and between Geometry and Algebra
Il / Trigonometry Regentsxaminations score€orrelation between the Integrated
Algebra andAlgebra Il / Trigonomety Regents Eamination scoresould not be

calculated meaningfullgue to the small sample size.
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For the fourth research questi®Q4), nine Pearson Correlation analyses are
conducted to determine if there is a correlation between thexaninationsand
Regentexaminatiorscores in a New York City public high school. Eight Pearson
Correlations analyses showed positive correlations grtt@nfollowing variables:
Integrated Algebra Regents and waminatiorscores; Integrated Algebra Regents and
Geometry uniexaminatiorscores; Geometry Regents and Integrated Algebra unit
examinatiorscores; Geometry Regents and Geometryaxatinaion scores; Geometry
Regents and Algebra 1l / Trigonometry uakaminatiorscores; Algebra Il /

Trigonometry Regents and Integrated Algebra unit; Algebra Il Trigonometry Regents and
Geometry uniexaminatiorscores; and Algebra Il / Trigonometry Regemtd anit
examinationscoresOnly one analysis showed no correlation a@dnot statistically
significan® Integrated Algebra Regents and Algebra Il / Trigonometryexamination

Scores.

The results are shown on the following pages.
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economi c

RQ 1. What effect,f any, do gender, ethnicity, attendance, and socio
status of
achievement in a New York City public high school?

a f ami

'y

Attendance

Integrated Algebra v#ttendance

Attendance | Sample Size
Poor 244
Good 498
Total 742

t-test result

Students with

good attendance

scored better

SocicEconomic Status (SES)

Integrated Algebra vs. SES

ANOVA result

No Significant
Difference

Geometry vs. Attendance

Attendance | Sample Size
Poor 170
Good 625
Total 795

ANOVA result

Students with

good attendance

scored better

Geometry vs. SES

Algebra Il / Trigonometry vs. Attendanc

SES Sample Size
Free/reducec 621
Paid 121
Total 742

SES Sample Sizeg
Free/reduce 686
Paid 109
Total 795

Attendance | Sample Sizg
Poor 123
Good 505
Total 628

ANOVA result

Students with

goodattendance

scored better

ANOVA result

No Significant
Difference

Algebra Il / Trigonometry vs. SES

SES Sample Sizeg
Free/reducec 553

Paid 75

Total 628

{-test result

Students from
families with low
socioeconomic

status scored higher




RQ 1. What effect, ifany, do gender, ethnicity, attendance, and secamomic

status of a family have on st uf¢
York City public high school?
Gender Ethnicity

Integrated Algebra vs. Gender

Integrated Algebra v&thnicity

Ethnicity | Sample Size
Black 665
Others 77
Total 742

158

t-test result

No Significant
Difference

Gender | Sample Size ANOVA result
Male 149

Female 593 No Significant
Total 742 Difference

Geometry vsGender

Gender Sample Size ttest result
Male 168

Female 627 No Significant
Total 795 Difference

Algebra Il / Trigonometry vs. Gender

Gender Sample Size
Male 140

Female 488
Total 628

Geometry vs. Ethnicity

Ethnicity | Sample Size
Black 724
Others 71
Total 795

ANOVA result

No Significant
Difference

Algebra Il / Trigonometry vs. Ethnicity

t-test result

No Significant
Difference

Ethnicity | Sample Size
Black 581
Others 47
Total 628

ANOVA result

No Significant
Difference




status

of a

f ami

RQ 1:What effect, if any, do gender, ethnicity, attendance, and-socio
economic
New York City publichigh school?

Y

haveé

Ethnicity and Gender
(Unit Examinations)

Integrated Algebra vs. (EthnicipndGender)

ANOVA result

No Significant
Difference

EthnicityandGender| Sample
Size
Black Male 131
Black Female 534
Hispanic Male 14
Hispanic Female 40
Other Male 4
Other Female 19
Total 742

Geometry vs. (EthnicitandGender)

ANOVA result

No Significant
Difference

EthnicityandGender| Sample

Size

Black Male 152

Black Female 572
Hispanic Male 8
Hispanic Female 39
Other Male 8
Other Female 16

Total 795

Algebra Il / Trigonometry vs. (EthnicitgndGender)

ANOVA result

No Significant
Difference

EthnicityandGender| Sample

Size

Black Male 130

Black Female 451
Hispanic Male 7
Hispanic Female 30
Other Male 3
Other Female 7

Total 628

Ethnicity and Gender
(Regents Exanmations)

Integrated Algebra vs. (EthnicigndGender)

ANOVA result

No Significant
Difference

EthnicityandGender | Sample

Size

Black Male 278

Black Female 1022
Hispanic Male 19
Hispanic Female 68
OtherMale 10
Other Female 27

Total 1424

Geometry vs. (EthnicitpndGender)

EthnicityandGender| Sample

Size

Black Male 176

Black Female 689
Hispanic Male 9
Hispanic Female 41
Other Male 7
Other Female 15

Total 937

ANOVA result

No Significant
Difference

Algebra Il / Trigonometry vs. (EthnicitgndGender)

ANOVA result

No Significant
Difference

EthnicityandGender| Sample

Size

Black Male 86

Black Female 311
Hispanic Male 3
Hispanic Female 18
Other Male 1
Other Female 6

Total 425




RQ 2: What are theelationshipsamong t udent sd achi

Integrated Algebra, Geometry, aAthebra I/ Trigonometry taught
in a public high school?

Sample Size
Courses Sample Courses Sample
Size Size
IntegratedAlgebra 742 Integrated Algebras. Geometry 296
Geometry 795 Geometry vs. Algebra Il / Trigonometry 336
Algebra Il / Trigonometry 628 Integrated Algebras. Algebra Il / Trigonometry 42
N=1525
n=795
n=742 .Geome.try .
Integrated Algebra Unit Examination
Unit Examination
197
284
Algebra Il / Trigonometry
Unit Examination
n=628
Results
Courses Correlation

Integrated Algebra vs. Geometry Positive and Significant

Geometry vs. Algebra Il / Trigonometry| Positive and Significant

Integrated Algebra vs. Algebra Il / Trigonometry Not Significant
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RQ 3: What are the relationshiggnongs t udent s o
differentNY State Mathematics Regents Examinations in a public

achi e)

high school?
Sample Size
Regent€Examinations | Sample Regent€Examinations Sample Size
Size Integrated Algebrass. Geometry 923
Integrated Algebra 1424 Geometry vs. Algebra Il / Trigonometry 404
Geometry 937 Integrated Algebrars. Algebra Il / Trigopnometry 410
Algebra Il / 425
Trigonometry
N=1525
n=937
n=1424 Geometry
Regents Examination
Integrated Algebra
Regents Examination
489
Algebra Il / Trigonometry
Regents Examination
n=425
Results
Regents Examatiorns Correlation

Integrated Algebra vs. Geometry Positive and Significant

Geometry vs. Algebra Il / Trigonometry | Positive and Significant

Integrated Algebra vs. Algebra Il / Trigopnometry| Positive and Significant
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State Regents Examination?

RQ4. What are the correlations be
mathematics courses taught in a public high school and the NY

Integrated Algebra Regents vs. All Unit Exanmnations

Sample Size and Results

Integrated Algebra Regents Exaatiorns vs. Unit Exanmation

Sample
Size

Correlation

Integrated Algebra Regentws. Integrated Algebra Unit Examination

671

Positive and Significan

IntegratedAlgebra Regentsvs. Geometry Unit Examination 778 | Positive and Significan
Integrated Algebra Regentws. Algebra Il / Trigonometry Unit Examinatiol 607 | Positive and Significan
N=1525 Integrated Algebra Integrated Algebra
Regents Examination Unit Examination
n=1424 n=742

30 students did not take either examination

26 students did not take either examination

N=1525 Integrated Algebra Geometry Unit
Regents Examination Examination
n=1424 n=795
84 students did not take either examination
N=1525 Integrated Algebra Algebra Il / Trigonometry
Regents Examination Unit Examination
n=1424 n=628
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RQ 4 Continued

RQ4. Whatar e the correlations between g

courses taught in a public high school and the NY State Regents
Examination?

Geometry Regents vs. All Unit Exarmations

Sample Size and Results

Regent€Examinations/s. Unit Exanmations Sgggle Correlation
Geometry Regentsvs. Integrated Algebra Unit Examinations 271 Positive and Significant
Geometry Regentsvs. Geometry Unit Examinations 663 Positive and Significant
Geometry Regentsvs. Algebra Il / Trigonometry UniExaminations | 566 Positive and Significant

N=1525 Geometry Regents

Examination
n=937

Integrated Algebra
Unit Examination

n=742

117 students did not take either examination

N=1525 Geometry Regents Geometry Unit
Examination Examination

n=937 n=795

456 students did not take either examination

N=1525

GeOETaertHngﬁgﬁms Algebra Il / Trigonometry
Unit Examination

n=937 n=628

526 students did not take either examination
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RQ 4 Continued

RQ4. What are the correlations be
mathematics courses taught in a public high school and the NY
State Regents Examination?

Algebra Il / Trigonometry Regents vs. All Unit Examnations

Sample Size and Results

Sample

Regent€Examinationyss. Unit Exanmatiors Size Correlation
Algebra Il / Trigopnometry Regentsvs. Integrated Algebra Unit Examation 17 Not Significant
Algebra Il /Trigonometry Regentsvs.  Geometry Unit Exanination 188 Positive
Algeb_ra I_I / Trigonometry Regentsvs.  Algebra Il / Trigonometry Unit 423 Positive
Examnation
N=1525 Algebra Il / Trigonometry Integrated Algebra
Regents Examination Unit Examination
n=425 n=742
408
375 students did not take either examination
N=1525 Algebra Il / Trigonometry Geometry Unit
Regents Examination Examination
n=425 n=795

188

493 students did not take either examination

N=1525 Algebra Il /Trlgo'nometry Algebra Il / Trigonometry
Regents Examination Unit Examination
n=425

n=628

895 students did not take either examination
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Chapter 5: Discussion and nterpretations of the Results

5.1) Introduction

Earlier studies typically have used one measure of achievement, scores on
standardized tests to look with a national perspective at relationships among different
factors. Built on the suggestions of Mosahd Tate (Mosley, 2006; Tate, 1997), this
research considered and ran tests on data gathered from a single large school. The study
sought to find the relationship between and among standardized test scores (unit
examinationand NYSRES) and four indepestt factors: student gender, family SES,
ethnicity, and school attendance. Second, the investigation inquired into the relationship
between standardized test scores and class performance. This chapter discusses the study
findings from the analysis of anthsistical testing on the data, the practical implications
thereof, limitations of the study, recommendations for further potential research, and a

conclusion.

5.2) Discussion

The four hypotheses and the answers to four research questions dictated the
direction of this study. This chapter comments on the analyses of the data and offers a
discussion of the relationships that gender, SES, school attendance, and ethnicity have
withh i g h s ¢ h omathensatics atlgenamesibone large, urban school.
Assessment data were collected from the Braminationdor the Integrated Algebra,
Geometry and Algebra Il / Trigonometry courses. Discussion of the results is in the

following paragraphs.
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5.3) Research Question One
What effect, if any, do gender, ethnicity, attendance, and family-eeccioomic

stat us h avmathenmatics dchiedesnantasNéw York public high school?

The first hypothesis tested the effect, if anyt tender, ethnicity, attendance,
and the SES of a nathematicyacheeetenta NewsyorkiCitg nt s 0
public high school. Seven ANOVA and fivests were conducted to find the effects of
these four factors o nwYork@itg gublic lsgh sclaool.lFivee v e me n t
t-tests were conducted fortegrated Algebra by ethnicity (Black, néfispanic vs.
others), Integrated Algebra by Attendance (poor vs. good), Integrated Algebra by
Geometry by Gender (male vs. female), Algebra Il gdmometry by SES (free/reduced
lunch vs. paid), and Algebra 1l / Trigonometry by Gender (male vs. fenssdegn
ANOVA were conducted fointegrated Algebra by SES (free/reduced lunch vs. paid),
Integrated Algebra by gender (male vs female), Geometryhoyodly (Black, nor
Hispanic vs. other), Geometry by SES (free/reduced vs. paid), Geometry by Attendance
(poor vs. good), Algebra Il / Trigonometry by Ethnicity (Black, ftdispanic vs. other),
and Algebra Il / Trigonometry by Attendance (poor vs. good).
The results of the study revealed that attendance and the SES of a family have an
ef fect omathentaticslachievem@nta New York City public high school. The
anal yses of the data reveal ed mathemdtd ect of ¢
achievement
There were no significant differences on Integrated Algebra, Geometry, and

Algebra 1l / Trigonometry UniExaminationScores by gender. This was consistent with
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the report from the Center on Education Policy (CEP) thdte United States)

general, female studentsidis well as male students in mathematics in various grades

and at achievemefavels(Chudowsky & Chudowsky, 2010As noted before, some

states (AR, HI, KY, ND, NH, NM, RI, SC, WV, and WY) have shown minor trends of

one graip doing better than trether(Chudowsky & Chudowsky, 2010)he results

also accorded with the work that Tate (1997) did which indicated a rise in the
achievement levels of both male and female students had increased. More relevant to the
current discusion is the fact that, although the research also found that on standardized
examinations female students tended to be outstripped by their male counterparts, that
gap between the genders was small and generally not significant. Likewise, these results
also align with the considerable body of literature which has indicated that the gender
difference is minimal in the testing results of examination that measured mathematical
ability (Ai, 2002; Alkhateeb, 2001; Friedman, 1989; Hall and Davis, 1999; Lede?; 199

Ma, 1999; Ma & Kishor, 1997; Quinn & Spencer, 2001; Snyder & Dillow, 2010; Sprigler
& Alsup, 2003) .

There were no significant differences on Integrated Algebra, Geometry, and
Algebra 1l / Trigonometry UniExaminationScores by ethnicity (Black vs. Gif® non
white). This was also consistent with the existing literatBekér, KellerWolff, &
Wolf-Wendel, 2000; Bgnes, 2003Tate, 1997 Green, 1995NCTM, 1989, 1991, 1995;
NRC, 1993; Snyder, 2009;). The findings were also consistent with the replbshpd
by theNational Center of Education Statistics (2006f)the trends imathematics

achievemenin 2000.
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However, there were significant differences on the Algebra Il / Trigonometry unit
examinatiorscores by SES (free/reduced lunch vs. paid). -B&6 students scored
higher than theihigherSEScounterparts on the Algebra Il / Trigonometry standardized
tests.This might be explained bthe fact that the school offers mentoring and tutoring for
the ofttrack students in their 3rd year. Thesadents have low gra@Mathematicsand
ELA scoresand most of them are from IeBES families. These students tend to do
better in thehird-yearmathematicgourse (Algebra Il / Trigonometry)Jsing two
variables Gender and Ethnicifyand running ca&lulations to uncover corrections among
them andntegrated Algebra, Geometry and Algebra Il / Trigonometry, showed
significart correlatiors among the three courses.

This was consistent with these studies of literatBenkstonandCaldas, 1998;
Caldas& Bankston, 1997; Crane, 1996rant & Sleeter, 1986; Green, 1995; Hoffer et
al., 1995,KnappandWoolverton, 1995 Secada, 1992; Tate, 1997)he results were
also consistent with other literature by Baker, Kelhéolff, and WoltWendel, 2000;
Eamon 2002;Jumerson, Egeland & Teo, 1999; Lubienski, 2000; Mo@weyT hornton,
1999; Ma, 2000; Nichols, 2003; Opdenakker, Van Damme, Fraine, Van Landegitem,
Oghena, 2002ParcelandDufur, 2001; Signer, BeaslegndBauer, 1997Yang, 2003.

There were gjnificant differences on Integrated Algebra, Geometry, and Algebra
Il / Trigonometry UnitExaminationScores by attendance (poor vs. good). The effects of
attendance on the ur@kaminationscores in these three courses were also consistent
with the liteature (Ledman & Kamuche, 2002; Mosley, 2006; Romer, 1998)ngtwo-
way (betweergroups)ANOVA for Gender and Ethnicity combined versus Integrated

Algebra, Geometryand Algebra Il / Trigonometry showed that there was no significant
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correlation among thénree courses. This result shows that tkea®no achievement

gapamongHispanic males, Hispanic females, Black madesl Black females.

5.4) Research Question Two

What are the relationships between studen
Geometry, andlgebra IV Trigonometry taught in a public high school?

The second hypothesis tested the correlations among the achievements in
Integrated Algebra, Geometry, aAtfjebra IV Trigonometry. Three Pearson correlation
analyses were conducted to determine if there is a correlation among the Integrated
Algebra, Geomiey and Algebra Il / Trigonometry ungxaminatiorscores. There was a
positive correlation between the Integrated Algebra and Geometrgxamtinations
scores. As scores on the Integrated Algebraaxatninationncreased, scores on the
Geometry uniexaminationalso increased and vice versa.

There was a positive correlation between the Geometry and Algebra Il /
Trigonometry uniexaminatiorscores. As scores on the Geometry ar@mination
increased, scores on the Algebra Il / Trigonometry exaiminaion also increased and
vice versa. There was no correlation between the Integrated Algebra and Algebra 11/
Trigonometry uniexaminatiorscores. This resulted in the conclusion that there is a
positive relationship between the Integrated Algebra anG#uenetry uniexamination
scores, as well as the Geometry and the Algebra Il / Trigonometrgxamtinations
scores.

This study found that the correlation between Integrated Algebraxantination

scores and Geometry uexaminatiorscores was statisally significant indicating a
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positive relationship between Algebra and Geometryexatninatiorscores. As scores

on the Algebra uniéxaminationncreased, scores on the Geometry arégmination

increased as well, and vice versa. Additionally, the correlation between the Geometry and
Algebra Il/Trigonometry uniexaminatiorscores was statistically significant, indicating a
positive relationship between Geometry and Algebra Il/Trigonometryedarhination

scores. As scores on the Geometry er@gminationncreased, scores on the Algebra
[I/Trigonometry unitexaminationncreased as well, and vice versa. The correlation
between Integrated Algebra and Algebra Il/Trigonometry was not statistsogiificant.

There was a positive relationship between the Integrated Algebra and Geometry
unit examinatiorscores as well as the Geometry and Algebra llI/Trigonometry unit
examinatiorscores. This result, too, matches the previous research (Caseyl, Bluttal
Pezaris, 2001; Reis & Park, 2001).

In addition, twelve Pearson correlation analyses were conducted to determine if
there was a correlation among Integrated Algebra, Geometr@lgadra
[I/Trigonometry Unit Examinatioscores among Black females, Bkamales, Hispanic
males and Hispanic females.

For Hispanic males tine was positive correlation between the Integrated Algebra
and Geometry Unit Examination scorbat it was not possible to calculate meaningfully
anycorrelations between the GeometngaAlgebra Il / Trigonometry and between the
Integrated Algebra and Algebra Il / Trigonometry Unit Examination scores because of
the small saple sizes.

However, for Hispanic females the correlation between Integrated Algebra Unit

Examinationscores and Ganetry Unit Examinatioscores and betweeimtegrated
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Algebra and Algebra Il/Trigonometry Unit Examination scosas statistically
significant. However, themall sample size made it impossible to calculate any
correlation between Geometry, and AlgeldraTirigonometry Unit Examinations any
meaningful manner

For Black males and Black females the correlaéioongall of the three unit
examinations, Integrated Algebra Unit, Geomgedaiyd Algebra Il / Trigonometry was

statistically significant.

5.5)Research Question Three

What are the relationships between studen
Mathematics Regents Examinations in a public high school?

The third hypothesis tested the correlations among the achievements in the New
York State MathematgcRegents Examatiors in a public high schoohll three
correlations (for Integrated Algebra, Geometry and Algebra Il / Trigonometry) were
significant. The correlation between Integrated Algebra Regsmaisinatiorscores and
Geometry Regenexaminatiorscores was significant, indicating a positive relationship
between Integrated Algebra Regeexaminatiorscores and Geometry Regents
examinatiorscores.As scores on the Integrated Algebra Reger#sminatiorincreased,
scores on the Geometry Regestaminationalso increasednd vice versa.

The correlation between Integrated Algebra RegErgsninationScores and
Algebra Il/Trigonometry RegentsxaminationScores was statistically significant,
indicating a positive relationship between Integrated BigdRegent&xamination

Scores and Algebra Il/Trigonometry RegelBi@minationScores.As scores on the
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Integrated Algebra Regerggaminatiorincreased, scores on the Algebra Il /
Trigonometryexaminatiorincreased as well, and vice versa.

The correlation between Geometry RegéitaminationScores and Algebra
[I/Trigonometry RegentExaminationScores was statistically significant, indicating a
positive relationship between Geometry Regé&xaminationScores and Algebra
[I/Trigonometry RegntsExaminationScores.As scores on the Geometry Regents
examinatiornincreased, scores on the Algebra Il / Trigonometry Regew@isination
increased as well, and vice verBasummary there is a positive relationship among the
Integrated Algebra, Gecoetry, and Algebra Il / Trigonometry Regeftsaminations

In addition, twelve Pearson correlation analyses were conducted to determine if
there was a correlation among Integrated Algebra, Geometr@lgadra
ll/Trigonometry Regents Examination Score®agBlack females, Black males,

Hispanic malesand Hispanic females.

Hispanic Males The correlation between Integrated AlgeralGeometryand between
Integrated Algebrand Algebra ll/Trigonometry Regents Examinatisneresamong
Hispanic males could not be meaningfully calculated because of the small sample si
There was no significant correlation between the Geometry and Algebra 11/

Trigonometry Regents Examinatiossores

Hispanic FemalesThe correlation between Integrated Algebra and Geometry Regents
Examinationscores among Hispanic females was statistically significant, indicating a

positive relationship between the two variables. The correlation be@eamnetry and
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Algebra Il / Trigorometry and betweelmtegrated Algebra Regents Examinatsonres
and Algebra Il / Trigonometry Regents Examination Scat&s not significantshowing

that there was no correlatibetween the variables.

Black Males. The correlation betweedll the Regets Examinations among the Black

males was significapindicating a positive relationship between tlierentvariables.

Black Females The correlation between Integrated Algebra Regents Examirsatioes
and Geometry Regents Examinatsmores among@lack females was statistically
significant, indicating atrong,positive relationship between the two variables. The
correlation between Geometry Regents Examinationes and Algebra Il /
Trigonometry Regents Examinatisoores among Black females s\a@sostatistically
significant, indicating a positive relationship between the two variaHiesever, the
correlation between Integrated Algebra Regents Examinationes and Algebra Il /
Trigonometry Regents Examinatisoores among Black females wast statistically

significant indicating no correlation between the variables.

5.6) Research Question Four
What are the correlations between the achievement in mathematics courses taught

in a public high school and the New York State Regents Eedion?

The fourth hypothesis tested the correlations between the achievement in

mathematics courses taught in a public high school and the NYSRE. Correlations were
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found among Integrated Algebra, Geometry, and Algebra Il / Trigonometry Regents
ExaminationsandUnit ExaminationsNine Pearson Correlation analyses are conducted
to determine if there is a correlation between ar@gminationand Regentexamination
scores in a New York City public high school. Eight Pearson Correlations analyses
showed positivearelations among the following variables: Integrated Algebra Regents
and Integrated Algebra urekaminationsintegrated Algebra Regents and Geometry unit
examinationsGeometry Regents and Integrated Algebra exaeiminationsGeometry
Regents and Geortrg unit examinationsGeometry Regents and Algebra Il /
Trigonometry uniexaminationsAlgebra 1l / Trigonometry Regents and Integrated
Algebra unit exam; and Algebra Il / Trigonometry Regé&taminationand Algebra Il /
Trigonometry uniexaminationOnly one analysis showed negative correlation
Integrated Algebra Regerggaminatiorvs. Algebra Il / Trigonometry ungxamination.

All but one of the correlations were positively, statistically significant. The other
eight correlations were positivetglated, suggesting that as one increased, the other

increased.

5.7) Summary

Based onhestudyresults attendance anmily SES have aneaningful
relationship tanathematics achievemantthe New York City public high schopivhich
was the subject dhis investigationOn the other handyender and ethnicityghowed no
relationship ts t u d mathemsatics achievement

Consistent with the report from the Center on Education Policy (CEP), which

reported thatri the United States male and female stuglpetform equally well in
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mathematics through various grades and lef@taidowsky & Chudowsky, 2010he
data from the current study show significant differences on Integrated Algebra,
Geometry, and Algebra Il / Trigonometry Unit Examinatsonres bygender.

Similarly, ethnicity, classified as Black vs. other Aghites, producedo
differences on Integrated Algebra, Geometry, and Algebra Il / Trigonometry Unit
Examinationscoresof significance As was the case with genddrigtresult alignedvith
the existing literatureBaker, KellerWolff, & Wolf -Wendel, 2000; Brnes, 2003; Green
1995 NCTM, 1989, 1991, 1995; NRC, 1993; Snyder, 200&e, 1997. Furthermore,
thedatahere were in agreement with the resultshefreporon mathematics
adhievementrendsin 2000published by thé&lational Center of Education Statistics
(2001) Running the figures by SESpWwever,did producdlifferencesf significanceon
the Algebra Il / Trigonometry unit examination scor&rhaps somewhat surprisingly,
low-SES studentsutdidtheir higherSEScounterparts on the Algebra Il / Trigonometry
standardized testHK.is possible thathis wasthe result othe mentoring and tutorintat
the school provides for students in their third yeho havedemonstrably fallen behind
Studentsincluded in this prograrhavehadlow grade8 Mathematicsand ELA scores
most of thestudents in this progracomefrom low-SES familieslt is these students
who, in general, show better resuiighethird-yearmathrematicscourse Algebra Il /
Trigonometry.

Unsurprisingly, attendance primegaattdt o be a
Algebra, Geometry, and Algebra Il / Trigonometry Unit Examinasmres Those who

hadpoorattendance performed less wellnhtaose withgoodattendance rexds These
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results were also in accowdth theexistingliterature (Ledman & Kamuche, 2002,
Mosley, 2006; Romer, 1993)

There was a positive relationstbptweenntegrated AlgebrandGeometry and
betweenGeometry andhlgebra Il/Trigonometry unit examination scores. This result
matches the previous research (Casey, Nuttall, & Pezaris, 2001; Reis & Park, 2001).

There was also a positive relationship among the Integrated Algebra, Geometry,
and Algebra Il / Trigonometry RegerExaminationsA similar positive correlation
among all the regents and unit examinatiexistedexcept between Integrated Algebra
and Algebra Il / Trigonometry unit examination scores.

There were some interesting patterns that were found in this research study.
Gender and ethnicity had no effect on student achieveidentever, the 17 female
Hispanic students who took the Integrated Algebra Regents Examishtiwred varied
results withno correlation on the Geometry Regents Examination. Also, the three
students who took the Geometry Regents Examination showed varied results with no
correlation on the Algebra Il / Trigonometry Examinati®dhis is attributed to the fact
that the sample & was very small. Another reason is perhlthpdact thatemale
Hispanics tend to start working at the age of 16 and start coming late to school and to
their classes. These female Hispanic students who live away from the school in other
neighborhoods havno time to homework and are often tired during the school day. This
directly affects their performance in thgiradel0 andgradell Regents Examinations
(Geometry and Algebra Il/Trigonometry.

However,overall,students from IowSES families did betteyn the gradd 1

Algebra Il / Trigopnometry unit examinations. In terms of averagespftthe Hispanic
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mal es6 I ntegrated Al gebra unit examination s
females and Black maleshe arerage of the Black female scoreasaalmost the same as

that of the Black maldsut higher than that of Hispanic females. The average of the

Geometry unit examination scores for Black females, Black males, Hispanic feamales

Hispanic males were approximately the same. For the Algebiaigonometry unit

examination scores, the Hispanic makeragevas much higher thandakeof the Black

males, Black femaleand Hispanic females.
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Chapter 6: Summary, Conclusionsand Recommendations

6.1) Introduction

The statistical data @reexplored not at the national or citywide level but at a
local school levelTheNational Center for Education Statistics (NCES) talnstitute
of Education Sciences (IES) hawvethe past several yegrsesented data showing status
and trends in the edation of various demographic groups. My work is a continuation of
what has been done at a national leizéhnicity and gender had no significant effect on
student achievemertiowever, attendance showed a significant effect on student
achievement in athree coursesvaluated Students from lowSESfamilies didnotably
well in their third year courge Algebra Il / TrigopnometryThis achievement is attributed
to the afterschoolprogramghat the school offerefr students who wenaot ontrackto
gradua¢ with their classMost of these studentaere from lowincome families This
interventionproduced better resultsr those who participateéd comparison to those of
other studentsThis work will help the Department of Education make policres @o
further research. The research outcqrasially alignswith Tateéd §€1997) results which
indicatedthat, during the period that he studiddtween 1980 and 199%&cialethnic
and SES were more of factors in mathematics than gendes.results bthis study are
in accordwith those from previous researchtbie topic(Lockheed et al., 1985).
However, Lockheed t  @L985)@\sewconfined itselto middle school studentsily.
Tated work, on the other hand, covered students from all levgisiofary and second
educationThis studyexamined only the performancelogh school students. Tate

pointed to the gradual narrowingtbie gapamong the scores of studentdifferent
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races and ethaities howeverthe improvement has not resultedAfrican American

and Hispanic students perfamyg atthe saméevelsof those ofWhite and Asian

American student$ndeed, the former two groups lag significantly behind the latter two
in matlematicsproficiency Reviews by Secada (1992), Lockhestchl.(1985), andhe
NSF (1995)ear these conclusions oQtverall, in thelarge school environment
examined herggender SES,and ethnicity did not play a significarole in mathematics
performanceSome unit examationsd the interim assessments creatednsyructors to

assess student s 60 drergferdneed iwAppendix€Ce r st andi ng

6.2) Implications for Practice

The results of this investigation could prove useful to school personnel in the New
York City Department of Education School Districts and the communities they serve.

The results on the testing for the effectof BWES on st udentsdé perfo
suggesthat this factor is not an excuse for lpsrforming schooldt was evident that
students from IowSES families did well in their grade 11 mathematics c@uisigebra
[l / Trigonometry. This is attributed to the fact that thatfended the afteschool
tutoring programs offered by the school. More support has to be provided to students
from low-SES families from the beginning of their high school years in grade 9.

Whatever stigma can be attributed to this factor is probably not relevant in schools where
alarge portion of students fall into this category. In any case, focusing on the strengths of
strong communities and families could serve to overcome it in any Aasattendance
showed a direct effect on achievement, it is necessary to continue toagestudents

to attend school regularlyThis means allowing them to be exempt frexaminations
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with a B average and perfect attendanthis will increasemathematics achievement

help students earn 10 or more credits every year, and graduate yedostAs is already
known, parents must involve themselves i
students to attain the highest possible grades.

As the analysis of data can prove illuminating, educational administrators might
reach out to thse who can interpret data that show gaps in achievement relevant to their
particular school. They now receive such information from state departments of
education, and, if it is properly utilized, it can point the way for emphasizing one
remedial effort oanother. Since the importance of parental involvement in education has
been shown elsewhere, schools should help parents interpret these datadividual

level so that they can do their part in influencing their children to do well in school.

6.3) Limitations of the Study

The results of this study can be reviewed and considered only in as far as they
apply to one large, urban school with a student body of approximately 1,600 should and
only interpreted within the constraints of the study desige. Sempling procedure limits
the generalizing of the study findings, due to the fact that the participants were drawn
from one school in a district of the New York City Department of Education. That said,
the comparison of the findings with a nationwidedstthat found similar effects of
ethnicity, gender, attendance and family sessonomic status on student achievement,
does suggest wider applicability. The study was also limited to observing only four
outside factors that might affect school perfornean€here are, of course, many others

t hat educators need consider as wel | i n

t h

ook
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Another limit of the study was its concentrationroathematicperformance onlyThe
content of the courses was limited to threadyestablished curriculum, which is shown
in Appendix B. Measurement of student achievement in mathematics was also limited to
their performance in the NYSRESs that are held three times during the school year and
unit examinations that were held six @ésmduring the school yea&imilar influence of
the four variables considered here on studen
assumed based on the data here.

Before considering the study outcomes and applying them elsewhere,
administrators anttachers should recognize that the racial mgkef the New York
City school system does not represent the racial rapke& many school systems, though
it does seem to match that of other large, urban systems to a large degree. For other types
of schooldistricts with more heterogeneous racial balances, the overwhelming
concentration of African American students may have limited the validity of some of the
comparisons.

One of the major limitations was the number of years involved in data collection.
The esearch outcome could have shown horizontal alignment across the courses and
vertical alignment along the courses, if the assessment data for the same student
population were chosen for all courses and the NYREs for four years instead of two
years. This wold have made it possible to collect assessment for all courses for all
students involved considering that students may have to repeat courses upon failing a
course and may not be able to enroll in the grade 11 Algebra Il / Trigonometry course

after two yars.
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Another possible limitation was the use of only the NYSRE and unit examination
scores to assess achievement. This is an issue discussed in this dissertation above: a
standardi zed test, as the only assessment me
performance completely. This study depended heavily on its standardized test
component, which was used as interim benchmark assessments at the end of curriculum
units. Getting a fuller picture would, howeyv

observation

6.4) Recommendations for practitioners

The researcher makes the following recommendation based on the validity of the
results of this investigatiohe study should be conducted on the effectiveness of
parental i nvol vemen tandiordchool distriet.iltshoddtbe dent s6 sc
conducted involving the different schedules that the schools use and its effect on student
attendance and achievement. It should be conducted to determine if the NCLB Act has
had any effect on teachéexpectatiosin their classroomand also to determine if the
enforcement of attendance policies affects student achievemieatcurrent research has
indicated that students with good attendance performed better in all mathematics courses
than students with low attdance.As there are, as noted above, many other outside
factors that can influence student achievement; however, this study provides insight into
four of them. Educators can thus consider gender, attendance, SES, and ethnicity data on
their students, aapare them to those in this study and potentially arrive at a conclusion
on how to meet the needs of their students. If a school or class study shows that one of

the influence of one or more of the four factors evaluated here, teachers can investigate
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those factors and look for a way to remedy or ameliorate their influence. By the same
token, teachers and administrators can stop focusing on those factors that have shown no
significant influence on achievement and place their attention on those that do.

Closing the achievement gap heavily relies on the performance of the Black and
Hispanic students and those students who have low mathematics and English Language
and Arts (ELA) scores in their grade 8 New York State Examinations. These students
must earn a¥in their ELA Regents examination and an 80 in one of the Mathematics
Regents Examination during their four years in high school. This study allows educators
to see this issue holistically and focus on the factors that are important and will increase
stucent achievement and narrow the achievement gap, such as attendance ané tutoring
that was evidenced by the performance of the grade 11 students in the Algebra Il /
Trigonometry course.

The aver ages ckamiHatisspoaen in gradenalhtegrsité
Algebra and grade 11 Algebra Il / Trigonometry wexminationsvere better than those
of Hispanic females, Black males, and Black females. These students should be role
models for the other students and must be encouraged to provide academic stipport to
other groups through peer tutoring.

As an implication of this research, school policies must focus more on the
achievement gap of students frémw-SES families and must encourage students to
maintain good attendancstudents should have accessittedent forms of academic
interventions thagjo beyondafterschool or Saturday tutoring, Academic Intervention
Services, Community Counseling or Mediationpeer interventioor peer counselintp

have students learn basic mathematics skills from ethen to prepare for college
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readinessSchools must implemeptr ogr ams at the high school I
transition from middle school to gradeafd also invest in early childhood education to
prepare students to learn the skills that arel@e¢o be successful in mathematics, such
as program solving and computational and reasoning shiilsh are key for success in
college. This will help students pass theY SREs and the mathematics courssguired

to graduate on time in four years and be college ready at thaGnaduating on time

and beng college ready wilpreparestudents for postecondary education afa taking
creditbearing courses in collegather tharthose which areemedialandnon-credit

bearing The need for remedial work one of the factarthatprolongs the timeit takes
studens tofinish an undergraduate degreadthis prolongation ishe main factor

behind studentdropping out of collegéBrenneman et al., 201.0Fompleing the
mathematics courses and mastering the basic and advanced mathematics skills allows

students to have the necessary skills to compete and collaborate in the global economy.

6.5) Recommendations for researchers

Here are some recommendations for future researchers. This study should be run
with elementary and junior high school students, as the current study considered only
those in high school. It would be productive to compare the results of studies focusing on
younger students directly with the results of this one. Such a comparison might point out
directions for ameliorating early any conditions that have negative effects on students in
high school.

A further recommendation is for a replication of this stundgn inner city school

district using race as one of its independent variablesse inner city schoois New
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York City are usually older, are located in the central part of aany,areespecially
characterized by crowded neighborhoods in whichilowsome, often minority groups
predominateAs noted above, the preponderance of Black students in the high school
would have made racial comparisons of dubious value. The study could also be repeated
in a location with a greater proportion of other rdoeside African Americans, such as,
Asian or Hispanics. The school chosen for the research study did not have enough Asian
studentdor these ethnicitiet be included in the research study as separate variable
However, his schooUlid present typicalurban school environmeand student body
andencompassed large student populatiopmore than 89% of whom had regular and
reliable attendance recorddieproportion of male and female studewss reasonably
balancedanda fair proportion ostudentscamefrom families with differenSES. Other
potentialschools with more ethnic diversiyhich were considered for this studsere

small and could haveopardized the calculation of meaningful resultsrtical analysis

could also be done by collectingit examinatiorscores for one more year for the same
group of students.

It could be productive to faun the study looking at other variable factors beyond
the four considered here. This could include the effects of environment or urban versus
suburbarschools on student achievement, to name just two. In the same vein, a fruitful
study might also be conducted on the effectiveness of parental involvement with their
studentso6é school and/ or shoullbepdrtokuchat ri ct .
reseach study to relate the outcome of the standardized assessment to the student work in
the classroom. Data must also be collected from summative assessnuetits

Graduate Record Examinations (GRE) in Mathemat@standardized test required for
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admissionn many graduate schools created and administeréuetisducational Testing
Service (ETS). In addition, data must also be collected from, AMQICh is a

standardized test for high school achievement and college admissions and is produced by
ACT, Inc., ad from theSAT, which is a standardized test for college admissions and is
published, and developed by the College Board, a nonprofit organization and
administered by the Educational Testing Serviga.item analysis osuch a broader

type ofassessmentatia would allow teachers tadentify the strengths and weaknesses of
the students in differemurriculum units and content strandgathers wuld be able to

use thiddata as a diagnostic tool to determimevhat skills the studentack proficiency
during their four years in high schoQuality of teaching that is measured by the adapted
rubrics ofthe Danielson Framework for Teachinghich is a researehased set of
components of instruction alignedth the Council of Chief State School Officers
(CCS) Interstate Teacher Assessment and Support Consortium (INTASC) standards
and grounded in a constructivist view of learning and tegatiould also be a factor of

such a study

In the schools, teachers must use student assessment data in theroksss find
the strengths and weaknesses of studentslrarSES families who have not performed
well in the course and modify their instructionthe mathematics classroomasmeet the
needs of those studerasdto increase overall student achievemghich in turn will
narrow the achievement gapgrade9 and 10 grades among Black and Hispanic
studentsThere weregainsin mathematics achievemantthe school building where the
research took place, as evidenced by the ineiagsassing ratey 5%in the

mathematics courses by the end of the academic term,therathematics teachers
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usal item analysis of the unit and New York Regents examinations to find the student
mathematics strengths and weaknesses and modify their instruction. Siaalard
assessmesgive a partial view of student achievemeartd student performance has to
be viewed with other forms dbrmativeassessments not limited to teacher observation

of the students in the classrooms gunéstioning strategies.

Theassessmemtatawereusedto find patterns and trends among the various
variable® NY SREs and unit assessments, ethnicity, gender, attendamt&SES. These
trends and patterns hdlpthe effort tomake better policies tamproveachievement

amongBlack and Hispanistudents.

6.6) Conclusion

The present study sought to examine four variable factors and their influence on
studentmathematicperformance: (1) to examine the relationship between and among
student gender, family SES, ethnicity and school attendancaathematics
achievemenéas measured by the Regents and standardizedxamtinatiorscores; (2) to
examine the relationship beten the Integrated Algebra, Geometry and Algebra Il /
Trigonometry uniexaminationscores; (3) to examine the relationship between the
Integrated Algebra, Geometry and Algebra Il / Trigonometry Regeatsinations
scores; and (4) to examine the coriielad between the achievement in the mathematics
courses in a public high school and the New York State RegeaisinationGender
and ethnicity had no effect eanathematics achieveme@ood attendanc¢en the other

hand, showed higborrelations witrmathematics achievemer8ES had no significance



188

during thegrade 9and 10 courses (Integrated Algebra and Geoméiigiever, irthe

grade 11 course, Algebra I/ Trigonometry, students with low SES performed better due
to the fact that afteschool tutoringvas provided to them during the school y8dre
relationshipamongthe threeNYSRES (Integrated Algeh, Geometryand Algebra 11/
Trigonometry) showed thaf students do well in one Regents Examination, they tend to
do well in other Regent&xaminatiomis The unit examinations in the three courses
showed the same resuylésd the students who did well in one course, did well in the
other coursesTwo analyse could not meaningfully calculaggnificance among the
variablesbecausehose sample sizaweresmall. The relationship between the SREs

and student achievement as measured by the unit examination scores showed positive
correlation and alignment between both. Students who didowéltle courseelated unit
examinatiordid well in the correspating Regents Examination.

In determining the relationships outlined above, this study achieved its broad
purposes. Perhaps the most significant outcome of this investigation is the result that a
SES seems to have no particular negative effect on studéminpance. The positive
correlation betweemathematics achievemesmd higher attendance was significant but
hardly surprising. This and the rest of the information here can be used to make
instructional plans that meet the needs of students with theyparicharacteristics of
those studied her&tudents with lovSESperformed well in the gradel mathematics
course most likely as a resuttf thesupplementargupport that was provided to them at
the school. This support must be continued tprogided to those students.

| chose e schoolin the studybecause 9% of the students aiack and 856 of

the studenbodycomes from low-income familiesLow-SESfamilies may not be able to
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provide theirchildrenwith adequate support at horagher beause of a lack of resources
or a lack of time resulting from the need to engage in long work hours or working at more
than one jobandthis might correlate witHow attendanceecords Thisis relevant, of
course, because thstudy has demonstratéehtattendancéas adirect andsignificant
impactons t u d mathersatcs achievemewtccording toNELS, approximately35%
of bothBlack and White students skipgat least onelass in the period of the study
(Jenks & Phillips, 1998 Abserces ofmore than 10 days in a ternemealso reported by
approximatelyl 0% percent otudents fronboth groups.In the NELS study those who
had better attendance records also performed better than their peers with poorer ones.
Lacking solid attendance recordsudents had problems achieving good results. The
current study bore this out, as a high rate of absence correlated with weaker student
achievement.

Accountability measures (NCLB, New York State Accountability and New York
City Department of Educatiorrégress Report Card) have put increasing responsibility
for accountability on educators who have limited control over many influences on their
charges including the expectations of governmental and public bodies and of Jdrents.
achievement gap as natit by the performance tw-SES students in this research
signifies the need to provide support to those students, otherwise schools will not meet
the AYP requirements that are set by NCLB and wiltlosed olisted tophase ouby
the New York City Deprtment of Education (NYCDOE) and the New York State
Education Department (NYSED)t was noted in this research study that there was no
achievement gap betwe8tack males, Black females, Hispanic males and Hispanic

females. This study makes clear foof the possible factors that may affect expectations.
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Teachers and administrators would be wise to use the data from this and similar trials to
direct resources away from areas where their ability to affect outcomes is limited and to

places where they calo the most good.



191

ReferenceList

Abrams, L. M., & Madaus, G. F. (2003). The lessons ofsiglkes testing=educational
Leadership61(3), 31-35.

Ai, X. (2002).Gender differences in growth in mathematics achievement: Téveke
longitudinal and multilevel analyses of individual, home, and school influences.
Mathematical Thinking and Learning(), 1-22. Retrieved from
http://eduproxy.tdibrary.org/?url=/dociew/62291362?accountid=14258

Alkhateeb, H. M. (2001). Gender differences in mathematical achievement among high
school students in the United Arab Emirates, 12920.School Scienc&
Mathematics101, 5-9.

Aud, S., Fox, M. A., & KewalRamani, A. (201®tatus and trends in the education of
racial and ethnic groups. U.S. Department of Educatiational Center for
Education Statistics. Washington, DC: U.S. Government Printing Office.

Baker, B. D., KelletWolff, C., & Wolf-Wendel, L. (2000). Two stegerward, one step
back: Race/ethnicity and student achievement in education policy research.
Educational Policy14(4), 511529.

Bankston, C. L., lll, & Caldas, S. J. (1998). Family structure, schoolmates, and racial
inequalities in school achievemeddurnal of Marriage and the Familyg0,715
723.

Benbow, C. P. (1992). Academic achievement in mathematics and science of students
between ages 13 and 23: Are there differences among students in the top one
percent of mathematical abilitypurnal of Eductonal Psychology84, 51-61.

Blau, J. R., Moller, S., & Jones, L. V. (2003). Why test? Talent loss and enrollment loss.
Social Science Research,(38 409434.

Braley, G. A. (2002). Child nutrition progratmsncome eligibility guidelinesk-ederal
Register67(39), 89338934

Brenneman, M. W., Callan, P. M., Ewell, P. T., Finney, J. E., Jones, D. P., & Zis, S.
(2010).Good policy, good practice Il. Improving outcomes and productivity in
higher education: A guide for policymakeational Center foPublic Policy and
Higher Education. 152 North Third Street Suite 705, San Jose, CA 95112.
Retrieved from http://eduproxy:tc
library.org/?url=/docview/822507625?accountid=14258

Byrnes, J. P. (2003). Factors predictive of mathematics achievement in Bfhdie, and
Hispanic 12th gradersdournal of Educational Psycholog9%(2), 316-326.



192

Caldas, S. J., & Bankston, C. L., lll. (1997). Effect of school population socioeconomic
status on individual academic achievemaime Journal of Educational Research,
90, 269277.

Callas, D. (1993). Differences in mathematics achievement between males and females.
Community College Revie®](3), 6267. Retrieved from
http://lwww.ebscohost.com/public/professicualvelopmentollection

Campbell, J. R., & Beaudry, 3. (1998). Gender gap linked to socialization for high
achieving senior high mathematics studefite Journal of Educational
Research91(3), 140147.

Campbell, J. R., Hombo, C. M., & Mazzeo, J. (2000g&nds in academic progress
(NCES No. 2008169) Washington, DC: United States Department of Education.

Carr, J. F., & Harris, D. E. (20013ucceeding with standard&lexandria, VA:
Association for Supervision and Curriculum Development.

Carr, M., Jessup, D. L., & Fuller, D. (1999ender differences in firgrade
mathematics strategy use: Parent and teacher contributeansal for Research
in Mathematics Educatior30(1), 2046.

Casey, M. B., Nuttall, R. L., & Pezaris, E. (2001). Spatiachanical reasoning skills
versus matématics sekconfidence as mediators of gender differences on
matematics subtests using cresational gendebased itemslournal fa
Research inMathematics Educati®2(1), 2857.

Center on Education Policy. (2008)ew York Regents examinations 200enter on
educationpolicy. Washington, D.C Center on Education Policy. Retved
www.cepdc.org/cfcontent_file.cfm?Attachment=NewYarSEE2008.pdf

Center on Education Policy (2010)Y state profile.New York: Regents examinations.
Washington, DC. Retrieved from http://eduproxy.tc
library.org/?url=/docview/8545557107?accountid=14258

Chen, C. (2010Numbers and types of public elementary and secondary schools from
the common core of data: School year 2038 first look. NCES 201845
National Center for Education Statistics. , P.O. Box 1398, Jessup, MD-20794
1398. Retrieved from http://eduproxy.tc
library.org/?url=/docview/742880487?accountid=14258

Chudowsky, N., & Chudowsky, V. (201(®Btate test score trends through 201, part
5: Are there differences in achievement between boys and Gelster on
Education Policy. Retrieved from http://eduproxy.tc
library.org/?url=/docview/742864108?accountid=14258



193

Cohen, J. (1988ptatistical power analysis for the behavioral scien@%ed.). St. Paul,
MN: West Publishing Company.

Crane, J. (1996). Effects of home environment, SES, and maternal test scores on
mathematics achievemerithe Journal of Educational Resear@¥(5), 305314.

Creswell, J. W. (2003Research desigfZnded.). Thousand Oaks, CA: Sage.

Dai, D. Y. (2001). A comparison of gender differences in academicaetfept and
motivation between highbility and average chinese adolescejdsrnal of
Secondary Gifted Education, (13, 2232. Retrieved from httpgtuproxy.te
library.org/?url=/docview/622686907?accountid=14258

Danielson, C. (2002Enhancing Student Achievemehliexandria, VA: Association for
Supervision and Curriculum Development.

Dee, T. S. (2003). The "first wave" of accountability. In P. &eBon and M. R. West
(Eds.)No Child LeftBehind® (pp.215241). Washington, DC: Brookings
Institution Press.

DeSocio, J., VanCura, M., Nelson, L. A., Hewitt, G., Kitzman, H., & Cole, R. (2007).
Engaging truant adolescents: Results from a multifagetedsention pilot.
Preventing School Failure, 51(33-9. Retrieved from http://eduproxy-tc
library.org/?url=/docview/62045138?accountid=14258

Doolittle, A. E. (1989). Gender differences in performance on mathematics achievement
test itemsApplied Meastement in Educatior(2), 161-177.

Dossey, J. A. (1993Can students do mathematical problem solving? results from
constructeeresponse questions in NAEP's 1992 mathematics asseddr8ent
Government Printing Office, Superintendent of Documents, Staih: SSOP,
Washington, DC 20402328. Retrieved from http://eduproxy-.tc
library.org/?url=/docview/62810720?accountid=14258

Durden, G. C., & Ellis, L. V. (1995). The effects of attendance on learning in principles
of economicsThe American Economic Rewig85(2), 343346.

Eamon, M. K. (2002). Effects of poverty on mathematics and reading achievement of
young adolescentdournal of Early Adolescenc22(1), 4974.

Egan, K. (2003). Testing what for whd&®@ucational Leadership, §3), 2730.

Fan, X.(1997). Gender differences in mathematics achievement: Findings from the
national education longitudinal study of 1988urnal of Experimental



194

Education, 683), 229242. Retrieved from http://eduproxy-tc
library.org/?url=/docview/62521112?accountid=14258

Fan, X., & Chen, M. J. (1998\cademic achievement of rural school students: A multi
year comparison with their peers in suburban and urban schjoRetrieved
from http://eduproxy.tdibrary.org/?url=/docview/62538606?accountid=14258

Farkas, G., Shlehan, D., & Grobe, R. P. (1990). Coursework mastery and school success:
Gender, ethnicity, and poverty groups within an urban school digtriegrican
Educational Research Journal, &J, 807827.

Frempong, G. (200050cioeconomic gradients in mathermmstachievement: Findings
for Canada from the Third International Mathematics and Science Jady.,
The University of British Columbia, Canada. Retrieved from
https://circle.ubc.ca/handle/2429/11138

Friedman, L. (1989). Mathematics and the gendpr anetaanalysis of recent studies
on sex differences in mathematical tagksview of Educational Research(B0
185213.

Gall, M. D., Borg, W. R., & Gall, J. P. (199&ducational research {bed.)White
Plains, NY: Longman.

Gallagher, S. A.1989). Predictors of SAT mathematics scores of gifted male and gifted
female adolescentBsychology of Women Quarterly3, 191-203.

Grant, C. A., & Sleeter, C. E. (1986). Race, class, and gender in education research: An
argument for integrative analig. Review of Educational Researéi, 195 211.

Green, P. J. (19954 profile of the american high school senior in 1992. national
education longitudinal study of 1988. statistical analysis repo® Government
Printing Office, Superintendent of Daments, MAIL Stop: SSOP, Washington,
DC 204029328. Retrieved from http://eduproxy.tc
library.org/?url=/docview/62627348?accountid=14258

Greene, J. P., & Winters, M. A. (200Public school graduation rates in the united
states. civic reporanhattan Istitute, 52 Vanderbilt Avenue, New York, NY
10017. Retrieved from http://eduproxy-.tc
library.org/?url=/docview/622229307?accountid=14258

Hall, C. W., Davis, N. B., Bolen, L. M., & Chia, R. (1999). Gender and racial differences
in mathematical performancéhe Journal oBocial Psychology1396), 67%689.

Hess, F. M. (2003). Refining or retreating? High stakes accountability in the states. In P.
E. Peterson and M. R. West (Ed¥g ChildLeft Behindqpp.5579).
Washington, DC: Brookings Institution Press.



195

Hoffer, T. B. (1995)Social background differences in high school mathematics and
science coursetaking and achievement. statistics in . NCES95-206).
Retrieved from http://eduproxy:tc
library.org/?url=/docview/62671876?accountid=14258

Hood, L. (2004)High school students at risk: The challenge of dropouts and pushouts
Carnegie Corporation of New York.

Howell, D. C. (2010)Statistical methods for psycholo@th ed.). Belmont, CA:
Wadsworth Cengage Learning.

Hoyle, C. D., O'Dwyer, LM., & Chang, Q. (2011How student and school
characteristics are associated with performance on the maine high school
assessment. summary. issues & answers. REL-1201102 (). Regional
Educational Laboratory Northeast & Islands. , 55 Chapel Streettds, MA
02458. Retrieved from http://eduproxy.tc
library.org/?url=/docview/860366138?accountid=14258

Houck, E., & Cannon, J. (2004). Accountability, assessments, and standards. In K. K.
Wong and J. W. Guthrie (Ed$\Jabama Education PrimeNashville, TN:
Vanderbilt University.

Jackson, L. A., Fleury, R. E., Girvin, J. L., & Gerard, D. A. (1995). The humbers game:
Gender and attention to numerical informati8ex Roles: A Journal of Research,
33, 559568.

Jencks, C., & Phillips, M. (1998]he Bla&-White test score gafBrookings Inst Press.

Jimerson, S., Egeland, B., & Teo, A. (1999). A longitudinal study of achievement
trajectories: Factors associated with chadgarnal of Educational Psychology,
91(1), 116126.

Johnson, D. D., & Johnson, 2002).High StakesLanham, MD: Rowman & Littlefield.

Johnson, J. (2003). What does the public say about accountabdiigational
Leadership61(3), 3640.

Joshi, R. N. (1995). Why our students fail at math achieverigdntation,1161), 65
70.

Kianian, A. M. (1996). Gender and mathematics achievement parity: Evidence from post
secondary educatiofducation,1164), 586592.

Kilpatrick, J. (1992). A history of research in mathematics education. In D. A. Grouws
(Ed.),Handbook of Research on Mathematics Teaching and Leafpjng 38).
New York, NY: Macmillan.



196

Knapp, M. S., & Woolverton, S. (1995). Social class and schooling. In J. A. Banks & C.
A. McGee Banks (Eds.Handbook of research on multicultural educatipmp.
548 569). New York, NY: Macmillan.

Kohn, A. (2000).The case against standardized testiagrtsmouth, NH: Heinemann.

Kdller, O., Baumert, J., Clausen, M., & Hosenfeld, 1. (1999). Predicting mathematics
achievement of eighth grade students in Gegman application of parts of the
model of educational productivity to the TIMSS dd&ducational Research and
Evaluation,5(2), 180-194.

Kdller, O., Baumert, J., & Schnabel, K. (2001). Does interest matter? The relationship
between academic interestdaachievement in mathematidsurnal for Research
in Mathematics Educatior32(5), 448470.

Kutnick, P. (1999). Quantitative and cds&sed insights into issues of gender and sehool
based achievement: Beyond simplistic explanati®he. Curriculum Jornal,
10(2), 253282.

Leahey, E., & Guo, G. (2001). Gender differences in mathematical trajec&omal
Forces, 802), 713732. Retrieved from http://eduproxy-tc
library.org/?url=/docview/622718907?accountid=14258

Leder, G. C. (1992). Mathematics agehder: Changing perspectives. In D. A. Grouws
(Ed.),Handbook of research on mathematics teaching and leafpimgb97
622). New York, NY: Macmillan.

Ledman, R. E., & Kamuche, F. (2002). Improving student attendance: Does it improve
student learningAcademic Exchange Quarterfy, 76-80.

Lee, J., & Mclintire, W. G. (2000). Interstate Variation in the Mathematics Achievement
of Rural and Nonrural Student®urnal for Research in Rural Education,(3h
168181.

Lee, V. E., Burkam, D. T., ChoWoy, T., Smerdon, B. A., & Goverdt, D. (1998)igh
school curriculum structure: Effects on coursetaking and achievement in
mathematics for high school graduates. an examination of data from the national
education longitudinal study of 1988. working paper se(i&. NCESWP-98
09).ED Pubs, P.O. Box 1398, Jessup, MD 20¥348;. Retrieved from
http://eduproxy.tdibrary.org/?url=/docview/62487612?accountid=14258

Lockheed, M. E. (19855ex and ethnic differences in middle school mathematics,
science and compert science: What do we know? A rep&ducational Testing
Service, Princeton, NJ. Retrieved from http://eduproxy.tc
library.org/?url=/docview/63075209?accountid=14258



197

Love, N. (2009)Using data to improve learning for all: Collaborative inquiry
approad. Thousand Oaks, CA: Corwin Press.

Lubienski, S. T. (2000). Problem solving as a means toward mathematics for all: An
exploratory look through a class ledsurnal for Research in Mathematics
Education,31(4), 454482.

Lubienski, S. T. (2002). &loser look at blackvhite mathematics gaps: Intersections of
race and SES in NAEP achievement and instructional practicesdataal of
Negro Education, 7#), 269287. Retrieved from http://eduproxy-tc
library.org/?url=/docview/62227111?accountid=1825

Lubienski, S. T., & Lubienski, C. (2006). School sector and academic achievement:
Multilevel analysis of NAEP mathematics dafemerican Educational Research
Journal, 434), 651698.

Ma, X. (1995). Gender differences in mathematics achievebetwieen Canadian and
Asian education systemhe Journal Educational Resear@®(2), 118127.

Ma, X. (1999) A metaanalysis of the relationship between anxiety toward mathematics
and achievement in mathematidsurnal for Research in Mathematics
Eduation, 30(5), 520540.

Ma, X. (2000). Socioeconomic gaps in academic achievement within schools: Are they
consistent across subject aregsldicational Research and Evaluati@(4), 337
355.

Ma, X., & Kishor, N. (1997). Assessing the relationship betwattitude toward
mathematics and achievement in mathematics: A-aredidysis.Journal for
Research in Mathematics Educati@®(1), 2647.

Marzano, R. J. (2003yhat Works in Schoolglexandria, VA: Association for
Supervision and Curriculum Developnmt.

Marzano, R. J., & Kendall, J. S. (199Besigning standardbased districts, schools
and classroomsAlexandria, VA: Association for Supervision and Curriculum
Development.

Mooney, E. S., & Thornton, C. A. (1999). Mathematics attribution iiffees by
ethnicity and socioeconomic statdsurnal of Education for Students Placed at
Risk,4(3), 321332.

Morgan, G.A., Leech, N. L., Gloekner, G. V& Barrett, K. C. (2007)SPSS for
introductory statistics: Use and interpretati¢8® ed.). MahwahNJ: Lawrence
Erlbaum Associates.



198

Morgan, S, L., & Soresen, A. B. (1999). Parental networks, social closure, and
mat hematical | earning: A test of Col emand
effects.American Sociological Review4, 661-681.

Mosley,M. L. (2006). The relationship of gender, socioeconomic status, and attendance
on mathematics achievement of seventh grade stu@@dtoral dissertation).
Retrieved from Dissertations & Theses: Full Text. (Publication No. AAT
3223317).

Mullis, I. V. S, Dossey, J. A., Campbell, J. R., Gentile, C. A., O'Sullivan, C., & Latham,
A. S. (1994)Report in brief: NAEP 1992 trends in academic prog(®SES 23
TRO1). Washington, DC: U.S. Department of Education.

National Center for Education Statisti¢8001).Mathematics Highlight2000(NCES
No. 200151 8). Jessup, MD: ED Pubs.

National Center for Education Statistics. (2009)e nation's report card: Mathematics
2009. National assessment of educational progress at grades 4 and 8. NCES
2010451(2009). Retrieved from http://eduproxy.tc
library.org/?url=/docview/61839373?accountid=14258

National Center for Education Statistics. (2010)e nation's report card: Grade 12
reading and mathematics 2009. national and pilot state results. national
assessment of educational progress. NCES 2881(2010). Retrieved from
http://eduproxy.tdibrary.org/?url=/docview/815956847?accountid=14258

National Council of Teachers of Mathematics. (1983)criculum and evaluation
standards for school mathematiéeston, VA: Author.

National Council of Teachers of Mathematics. (19®tpfessional standards for
teaching mathematicReston, VA: Author.

National Council of Teachers of Mathematics. (1988sessment standards for school
mathematicsReston, VAAuthor.

National Research Council. (1998)easuring up: Prototypes for mathematics
assessmenWashington, DC: National Academy Press.

National Science Foundation. (199k)dicators of science and mathematics education
Arlington, VA: Author.

Nichols, J. D. (2003). Prediction indicators for students failing the state of Indiana high
school graduation exarRreventing School Failurel7(3), 112 120.



199

New York State Education Departmef#008) [name suppressed for confidentiality
reasonsHigh Sdool, accountabilityoverviewreport 2008Retrieved from:
https://reportcards.nysed.gov/schools.php?district=all&start=C&year=2008

New York State Education Departmef009) [name suppressed for confidentiality
reasons] High Schoaddccountabilityoverviewreport 2009Retrieved from:
https://reportcards.nysed.gov/schools.php?district=all&start=C&year=2009

New York State Education Departmef2010) [name suppressed for confidentiality
reasons] High Schoaddccountabilityoverviewreport 2A0. Retieved from:
https://reportcards.nysed.gov/schools.php?district=all&start=C&year=2010

Office of Management and Budget. (199Rgvisions to the standards for the
classification of federal data on race and ethnicitjashington, DC: U.S.
Government Printing Office.

Okpala, C. O., Okpala, A. O., & Smith, F.E. (2001). Parental involvement, instructional
expenditures, family socioeconomic attributes, and student achievérhent.
Journal of Educational Researc®(2), 110-115.

Okpala, C. O., Smith, F., Jones, E., & Ellis, R. (2000). A clear link between school and
teacher characteristics, student demographics, and student achievement.
Education,120(3), 487494.

Opdenakker, M. C., Van Damme, J., De Fraine, B., Vardeghem, G., & Oghena, P.
(2002). The effect of schools and classes on mathematics achiev8oterul
Effectiveness and School Improvem&B{4), 399427.

Parcel, T. L., & Dufur, M. J. (2001). Capital at home and at school: Effects on student
achievemat. Social Forces, 7@), 881911. Retrieved from http://eduproxy-.tc
library.org/?url=/docview/62351063?accountid=14258

Patterson, J. T., & Freehling, W. W. (200&jown v. Board of Education: A civil rights
milestone and its troubled legadyxford Uniwersity Press.

Popham, W. J. (2001The truth about testing\lexandria, VA: Association for
Supervision and Curriculum Development.

Quinn, D. M., & Spencer, S. J. (2001). The interference of stereotype threat with
women's generation of mathematicallgesn-solving strategieslournal of Social
Issuesp7(1), 5571.

Rasinski, K. A. (1993)America’s high school sophomores: A ten year comparison,
19801990.( No. NCES93-087).U.S. Government Printing Office,
Superintendent of Documents, Mail Stop: SS@Rshington, DC 204602328.



200

Retrieved from http://eduproxy:tc
library.org/?url=/docview/62858957?accountid=14258

Raudenbush, S. W. (2004chooling, statistics, and poverty: Can we measure school
improvement?). Retrieved from http://eduproxy-tc
library.org/?url=/docview/62116365?accountid=14258

Ravitch, D. (2002). Testing and accountability, historically considered. In W. M. Evers &
H. J. Walberg (Eds.Bchool Accountabilitypp. 921). Stanford, CA: Hoover
Institution Press.

Reynolds, N. G., & Conmay, B. J. (2003). Factors affecting mathematically talented
females' enrollment in high school calcullife Journal of Secondary Gifted
Education 14(4), 218228.

Reis, S. M., & Park, S. (2001). Gender differences in-agfieving students in math and
scienceJournal for the Education of the Gifte2(1), 5273.

Rettig, M. D., McCullough, L. L., Santos, K., & Watson, C. (2003). A blueprint for
increasing student achievemeBtucational Leadershj®1(3), 71-76.

Ritchie, J., Spencer, L., &'Connor, W. (2003). Carrying out qualitative analysis. In J.
Ritchie & J. Lewis (Eds.)Qualitative Research Practi¢pp.219-262). London,
England: Sage.

Rock, D. A., Owings, J., & Lee, R. (19949hanges in math proficiency between 8th and
10th grads (NCES 93455). Washington, DC: U.S. Department of Education.

Rock, D. A., & Pollack, J. M. (1995Mathematics cours&aking and gains in
mathematics achievement. statistics in bié&fo. NCES95-714). Retrieved from
http://eduproxy.tdibrary.org/?ul=/docview/62632798?accountid=14258

Romer, D. (1993). Do students go to class? Should thiegdournal of Economic
Perspectives/(3), 167 174.

Sable, J., & Plotts, C. (201 ublic elementary and secondary school student enroliment
and staff count'om the Common Core of Data: School year Z@NCES
20106:347). Washington, DC: US Department of Educatiational Center for
Education Statistics

Secada, W. G. (1992). Race, ethnicity, social class, language, and achievement in
mathematicsln D. A. Grouws (Ed.)Handbook of research on mathematics
teaching and learningpp. 623 660). New York, NY: Macmillan.

Secada, W. G. (1996). Urban students acquiring English and learning mathematics in the
context of reformUrban Education30, 422 448.



201

Sharkey, N. S., & Murnane, R. J. (2003). Learning from student assessment results.
Educational Leadershj$1(3), 7781.

Sheehan, D. S., & Marcus, M. (1977). The effects of teacher race and student race on
vocabulary and mathematics achievem&hé Journal of Educational Reseatch
70(3), 123126.

Signer, B., Beasley, T. M., & Bauer, E. (1997). Interaction of gender, achievement in
mathematics, and ethnicity on attitudes toward mathematasnal of Education
for Students Placed at Risk4), 377-393.

Siskin, L. S. (2003). When an irresistible force meets an immovable object. In M.
Carnoy, R. EImore, & L. S. Siskin (EdsThe New Accountabilitipp. 175194).
New York, NY: RoutledgeFalmer.

Smith, T. M., Perie, M., Alsalam, N., Mahoney, R, Bae, Y., & Young, B. A. (1995).
The condition of educatiafNCES 95273). Washington, DC: U.S. Department of
Education.

Snyder, T. D., Dillow, S. A., & Hoffman, C. M. (200Digest of education statistics,
2008. NCES 200920National Center for Education Statistics. , P.O. Box 1398,
Jessup, MD 20794398. Retrieved from http://eduproxy.tc
library.org/?url=/docview/61897957?accountid=14258

Sparks, S. (2012). Absenteeism Linked to Low Achievement in NAEP Time Study.
EducationWeek Retrieved from
http://www.edweek.org/ew/articles/2012/12/12/14time.h32.htmI?tkn=XNCFZxM
glFVkr61ce%2FdkMe9GuZCj5DHaDaoV&cmp=ckirascd&print=1

Sprigler, D. M., & Alsup, J. K. (2003). An analysis of gender and the mathematical
reasoning ability suiskill of analysissynthesisEducation,1234), 763769.

Spring, J. (1998)Conflict of interestsNew York, NY: McGrawHill.

Tabachnick, B. G., & Fidell, L. S. (200A)sing multivariate statisticé&™ ed.).Boston,
MA: Allyn and Bacon.

Tang, J., & @ble, J. (2009)Characteristics of the 100 largest public elementary and
secondary school districts in the United States: 2006NCES 2009342).
Washington, DQXational Center for Education Statistics, Institute of Education
Sciences, US Department ofiication

Tate, William F. (1997). Raeethnicity, SES, gender, and language proficiency trends in
mathematics achievement: An updakeurnal for Research in Mathematics
Education 28(6), 652679.



202

Tinklin, T. (2003). Gender differences and hagtainmentBritish Educational Research
Journal 29(3), 307325.

Tocci, C. M., & Engelhard, G., Jr. (1991). Achievement, parental support, and gender
differences in attitudes toward mathematitsurnal of Educational Research
84(5), 280-286.

U.S. Dgpartment of Agriculture. (2005Nutrition Program Facts, Food and Nutrition
Service: National School Lunch PrograRetrieved from
http://www.fns.usda.gov/cnd/LunciboutLunch/NSLPFactSheet.pdf

U.S. Department of Education. (n.dlhe federal role in educatioRetrieved from
http://www.ed.gov/print/about/overview/fed/role.html

Walberg, H. J. (2002). Principles for Accountability Systems. In W. M. Evers & H. J.
Walberg (Eds.)School Accountabilitypp. 155-183). Stanford, CA: Hoover
Institution Press.

Watral, C., & HouckE. (2004). No child left behind. In K. K. Wong and J. W. Guthrie
(Eds.)Alabama Education PrimeNashville, TN: Vanderbilt University.

Williams, N. M. (2003). Thinking outside the bubbisducational Leadershj®1(3), 82
83.

Wong, K. C., Lam, Y. R.& Ho, L. M. (2002). The effects of schooling on gender
differencesBritish Educational Research Journai8(6), 827843.

Yang, Y. (2003). Dimensions of soeezonomic status and their relationship to
mathematics and science achievement at individuhtahective levels.
Scandinavian Journal of Educational Reseadth(1), 2:41.


http://www.nces.ed.gov/transfer.asp?location=www.fns.usda.gov/cnd/Lunch/AboutLunch/NSLPFactSheet.pdf
http://www.nces.ed.gov/transfer.asp?location=www.fns.usda.gov/cnd/Lunch/AboutLunch/NSLPFactSheet.pdf

203

Appendix A: Definition of Terms

Accountability: The use of tests, procedures, methods, or series of tasks to measure
what is taught and learned (Rhoten, Carnoy, ChabrahElmore, 2003).

Achievement Gap: The difference in success rates between groups of students
(Sherman & Grogan, 2003).

Adequate Yearly Progress (AYP): The progress that each category of students is
required to make in order to improve acadepnaficiency (Houch & Cannon,

2004).

American Indian or Alaska Native: A person having origins in any of the original
peoples of North and South America (including Central America) and who
maintains tribal affiliation or community attachméAud, et al., 2010)

Aptitude: The likelitbod of success in college (Gallagher, 1989).

Asian: A person having origins in any of the original peoples of the Far East,
Southeast Asia, or the Indian sabntinent, including, for example, Cambodia,

China, India, Japan, Korea, Malaysia, Pakistan, tiépPine Islands, Thailand, and
Vietnam(Aud, et al., 2010Q)

Assessment: The process of quantifying, describing, gathering data about, or giving
feedback about performance. Assessment results are used to identify instructional
practices that should be improved, to focus profeskaamalopment for teachers

and to supply new or different instructional resources for learners (Carr & Harris,

2001).
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13.
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15.

204

Black or African American: A person having origins in any of the black racial

groups of Africa(Aud, et al., 2010)

Classroom assessment: Evaluations that are ongashgelevant to immediate

learning. Classroom assessment is embedded in learning and teaching activities and
is an integral part of instruction (Carr & Harris, 2001).

Criterionr ef er enced assessment: Assessment
to a escription of the desired performance. All standdrased assessments are
criterionreferenced assessments, though not all critegéerenced assessments are
standarddased assessments. Criterfeferenced assessment is often contrasted

with normreferenced assessment (Carr & Harris, 2001).

Disaggregated data: Data that analyze student performance by demographic groups.
Disaggregation means knowing about the performance of whole groups versus
subgroups (Carr & Harris, 2001).

Femaleheaded family struate: Single parent, femaleeaded families (Bankston &
Caldas, 1998).

Formative assessment: Assessments used by teachers to adjust their instruction to
meet student needs throughout the school year (Sharkey & Murnane, 2003).

Free lunch participant: A studereceiving free lunches must live in a household that
has a total household income at or below 1.30 times the federal poverty level. This is
dependent upon the size of the household (Braley, 2002).

Good attendance: Students having ten or fewer absgnaasacademic year

(Nichols, 2003).

t hat
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19.

20.

21.

22.

23.

24.
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Hispanic or Latino: A person of Mexican, Puerto Rican, Cuban, South or Central
American, or other Spanish culture or origin, regardless of(faa# et al., 2010)

Low socioeconomic status: Status of a student as being a participant in the federa
free/reduced lunch program (Caldas & Bankston, 1997).

Mathematics ability: The achievement level of students (Benbow, 1992).
Mathematics achievement: The eoidyeargrade received imathematicgKutnick,
1999); and the percentile score on achievenests {Benbow, 1992).

Mixed Methods: A research approach that gathers both numeric and textual
information so that the final database represents both quantitative and qualitative
information (Creswell, 2003).

Native Hawaiian or Other Pacific Islander: A gen having origins in any of the
original peoples of Hawaii, Guam, Samoa, or other Pacific Islghas, et al.,

2010)

Norm-referenced assessment: Assessments designed to compare the performance of
an individual student or group of students to another student or group by distributin
performance across a normal curve in which not all students assessed can perform at
the highest level (Carr & Harris, 2001).

Poor Attendance: Students having more than ten absences in an academic year
(Nichols, 2003).

Reduced lunch participant: A studeateiving reducegbrice meals must live in a
household that has a total household income at or below 1.85 times the federal

poverty level. This is dependent upon the size of the household (Braley, 2002).
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30.
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32.
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Reduced stereotype setting: Participants toldahast is not gender biased (Quinn

& Spencer, 2001).

School Size: The number of students that a school is responsible for schooling (Lee,
2000).

Sequential Explanatory Design: A mixatethods approach that is characterized by
the evaluation of quantitatiwsata, followed by the collection of qualitative data
(Creswell, 2003).

Social promotion: The promotion of children regardless of performance (Ravitch,
2002).

Socioeconomic status (SES): For the High School and Beyond study and the
National Longitudinal Stdy of the High School Class of 1972, the SES index is a
composite of five equally weighted, standa
mot her 6s education, family income, fathero
terms high, middle, and low SES referthe upper, middle two, and lower quartiles

of the weighted SES composite index distribution (Snyder, 2010).

Standardized test: Any examination that is administered and scored in a
predetermined, standard manner (Popham, 1999).

Standards: Statements thdentify the essential knowledge and skills that should be
taught and learned in school (Carr & Harris, 2001).

Test: A set of items or situations designed to permit an inference about what a
student knows or can do in one or more areas related to starf@arr & Harris,

2001).
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33. Triangulation: The process of using multiple detdiection methods, data sources,
analyses, or theories to check the validity of case study findings (Gall, Borg, & Gall,
1996).

34. White: A person having origins in any of the origipeoples of Europe, the Middle

East, or North AfricdAud, et al., 2010)
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Appendix B: Pacing Charts

Performance Indicators

Curriculum Map: Integrated Algebral'erm 1 (ME21)

Marking Period 1
Unit 1

L1 How do we use the symbols of algebra and the order of operations to AAL

evaluate numerical expressions?
L2 How do we add and subtract within the set of signed numbers? ANG6
L3 How do we multiply and divide signed numbers? ANG6
La How do we evaluate algebraic expressions given numerical values fron AAL, AA2

set of Integers?
L5 How do we translate an English sentence into an algebraic expression AAl, AA2, AA3, AA4
L6 What are the properties of Real numbers? AN1
L7 What are properties of an operation defined by a table? AN1

Unit 2

L8 How do we solve an equation of the type x + a = b? AA21, AA22
L9 How do we solve an equation of the type ax = b? AA21, AA22, AA25
L 10 How do we solve equations of the type ax + b = ¢? AA21, AA22, AA25
L11 How do we add monomials and add polynomials? AA13
L12 How do we subtract monomials and subtract polynomials? AA13
L 13 SI?gor\]ly) do we solve equations containing like terms on one side of the eq AA3. AA21, AA22
L14 How d(_) we solve equations which contain variables on both sides of th AA21, AA22

equal sign?
L 15 | Whatis meant by the distributive property? AA3, AN1
L 16 How do we solve equations which contain parentheses? AA21, AA22

Regents Based Uniform Interim Assessmentast Wednesday of the
marking period




Marking Period 2
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Unit 3

L17 How can we solve a literal equation? AA21, AA23

L 18 How can we solve verbal number problems using equations? AA4, AA5, AA21

L 19 How do we solve problems involving consecutive integers? AA4, AA8, AA13

L 20 How do we solve problems involving consecutive even or odd integers AA4, AA8, AA13

L 21 How plo we solve more complex verbal problems leading to linear AA4. AAS, AAG
equations?

L 22 I-_|ow _do we §olve \_/erbal probl_ems involving objects moving in opposite AAG. AA21, AM2. AR7
directions using a linear equation?

L 23 I-_|ow _do we solve verbal problems involving objects moving in the samg AA4. AAG, AAL3 AM2
direction?

L 24 How _do we solve ve_rbal problems involving coin/value leading to linear AAL AAG, AR7
equations in one variable?

L 25 How _do we solve verbal problems involving proportions that lead to line AA26, AN
equations?

L 26 How do we solve verbal problems involving finding percent of a numbe AM3, AN5

L 27 How Fjo we solve more difficult verbal problems involving percentage u AA26. AN5
equations?

Unit 4

L 28 How do we solve a linear inequality in one variable? AA5, AA21, AA24, AA29

L 29 How do we solve an inequality using more than one property of inequal AA5, AA21, AA24

L 30 How can we solve a verbal problem which leads to an inequality? AA5, AA21, AA24

L 31 How do we multiply monomials? AA2, AA3, AA12

L 32 How do we divide monomials? AA2, AA3, AA12

L 33 | What is the meaning of a negative exponent and a zero exponent? AA12

L34 Hovx_/ do we write and use scientific notation to compute products and AN4
guotients?

L35 How do we multiply a polynomial by a monomial? AA13

L 36 How do we divide a polynomial by a monomial? AA14, AA21

L 37 How do we find the product of polynomials? AA13

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period




Marking Period 3
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Unit 5
L 38 How do we find the area of a rectangle and square? AAB, AA22, AG1, AG5
L 39 How do we find the area of parallelograms and triangles? AAB, AA22, AG1
L 40 How do we find the area of a trapezoid? AAG, AA22, AG1
L 41 How do we find the circumference of a circle? AAGB, AA22, AG1
L 42 How do we find area of a circle? AAGB, AA22, AG1
L 43 How can we find the area of complex figures? AAGB, AA22, AG4
L 44 How do we find the surface area of a solid figure? AAB6, AA22, AG2, AM3
L 45 What is meant by the perimeter of triangles, squares, and rectangles? AA13, AG1
L 46 | Whatis meant by the volume of a rectangular solid and a cube? AAB, AA22, AG2, AM2, AM3
L a7 (:/c\)/::; i:nrges%r;]tetr)gstge volume of prisms, pyramids, right circular cylinde AAG, AA22, AG2
L 48 S/;/rr;riteltse':\zrif;eg: S(f)lcijr:slggmg a linear dimension of a figure on its AAG. AA22, AG2, AM2
L 49 What is meant by factoring? AA20, AA23
L 50 How do we factor quadratic trinomials (only for a=1)? AA20
L51 How do we factor the difference of two squares? AA19
L 52 How can algebraic expressions be factored completely? AA19, AA20
L 53 How do we recognize and solve quadratic equations? AA28, AG4
L 54 | How can we reduce fractions? AA15, AA19
L 55 How can we reduce algebraic fractions involving polynomials? AA16
Unit 6
L 56 elj((;\;\ég;rgr\:\ée?multiply and divide fractions containing monomial AAL2, AAL4, AALS
L 57 elj(c;\;\ég?irgr\:\gmumply and divide fractions containing polynomials AA1S
L 58 dl—écr)]vc\)/nc]ﬁ]l'\[/(v)(ras??omblne fractions with like and unlike monomial AALT
L 59 How can we combine fractions with like polynomial denominators? AAlY
L 60 | How do we solve equations with fractional coefficients? AA25
L 61 How do we determine if a number is a solution of an open sentence? AA21, AA29

Regents Based Uniform Interim Assessment ast Wednesday of the

marking period




Curriculum Map: Integrated Algebral'erm 2 (ME22)

Marking Period 1

211

Performance Indicators

Unit 1

L1 How do we solve a quadratic equation? AA27, AA28, AG4

L2 How do we solve more difficult quadratic equations? AA28, AG4

L3 How Fjo we solve numerical verbal problems leading to a quadratic AA8. AA28
equation?

La How QO we solve consecutive integer problems leading to a quadratic AA8. AA28
equation?

L5 How do we solve area problems leading to a quadratic equation? AA8, AA28

L6 What is the relationship between rational and irrational numbers? AN2

L7 How do we simplify radicals with numerical radicands? AN2

L8 How do we multiply and divide radicals with numerical radicands? AN2, AN3

L9 How do we add and subtract radicals? AN2, AN4

Unit 2

L 10 What is the Pythagorean Theorem? AA45

L 11 | What are some applications of the Pythagorean Theorem? AA45

L12 | What are the trigonometric ratios? AA42

L 13 How do we use the trigonometric ratios to solve a right triangle problen AA42, AA43, AA44

L 14 | How do we apply trigonometric ratios to solve verbal problems? AA42, AA43, AA44

L 15 How QO we solve trigonometric ratio problems involving the angle of AA44. ARG
elevation and the angle of depression?
How can we use the coordinate plane to determine perimeters and are|

L 16 e AG1
geometric figures?

L17 How do we find the solutions of a linear equation in two variables? AA10, AA23, AM1

Regents Based Uniform Interim Assessment ast Wednesday of the

marking period




Marking Period 2
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Unit 3

L 18 How do we graph a linear equation in two variables? AG3, AG4, AG7

L 19 How do we graph lines parallel to the axes? AA36, AA38

L 20 How do we find the slope of a line? AA32, AA33

L 21 How plo we identify the slope andintercept of a straight line from its AA37, AG5
equation?

L 22 How do we graph a linear equation using the slopercept method? AA34, AA39, AG4, AG5

L 23 How do we use a graph to express a linear relationship with-svoela AA32, AR7
context?

L 24 What is the relationship between the slopes of parallel lines? AA36, AA38

L 25 How do we write an equation of a line? AA34, AA35

L 26 How do we graph the absolute value function: y+=a+ b? AG4, AG5

L 27 I—!ow dg we find a common solgtlon to a system of two linear equations AAL0, AG7
with rational coefficients, graphically?
How can we use substitution to solve a system of linear equations, witl

L28 |. - X AA10
integral coefficients, algebraically?
How can we use addition to solve a system of linear equations, with int

L 29 . . AA10
coefficients, algebraically?

Unit 4

L 30 How can we solve a more difficult system of linear equations algebraic AA10

L 31 How can we solve verbal problems that lead to solving a system of line AA7, AALO
equations algebraically?

L 32 How do we graph a linear inequality? AG6

L 33 How can we solve a system of linear inequalities graphically? AA40, AG6, AG7

L34 How do we graph a quadratic equation in two variables? AA41, AG4, AGS8, AG10

L35 How do we graph a quadratic equation in two variables? AG4, AG8, AG10
How can we graphically solve a system of equations involving a parab

L 36 . . AG9
and a straight line?
How can we solve a quadraiioear system algebraically for systems wit

L37 |. . AAl1l
integral solutions only?

L 38 | What is an exponential function? AA11

L 39 | How do we use an exponential function to solve verbal problems? AA9

L 40 How can we use a Venn diagram to solve problems? AA30, AA31, ACM2, ARP11

Regents Based Uniform Interim Assessmentast Wednesday of the
marking period




Marking Period 3
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Unit 5

L 41 How can we apply probability to problems involving spinners, dice, coif  AN7, AS18, AS19, AS20,
or cards? AS21, AS22
How can we use tree diagrams and the counting principle to find

L 42 D AN7
probabilities of compound events?

L 43 How do we find conditional probability? AS18, AS19

L 44 How can we find the probability AN7, AS23

L 45 HQW do we find probabilities sampling with and without replacement of ANS, AS23
objects?

L 46 | What do we mean by permutations? AN8
How can we count the number of possible arrangements of a set of ob

L 47 . : . AN8
which are not all different, in a

L 48 How do we categorize data? AS3

L 49 What are the various sampling techniques? AS3

L 50 How do we determine when collected data or displayed data may be b AS3, AS15
How do we compute the range and measures of central tendency for a

L 51 AS4
set of data?

L 52 How does a linear transformationofemea r i abl e data a AS16
mean, median, mode, and range?

L 53 How do we compare and pontrast the appropriateness of different mea| AS4. AS5
of central tendency for a given

L 54 pl—||c§)t\£)v can we use the fivstatistical summary to construct a baxdwhisker AS5. AS6
How can we construct frequency tables for intervals of length one and

L55 |. AS5
intervals other than length one?

L 56 How do we organize data into a histogram? AS5, AS9

Unit 6

L 57 How do we organize data into a cumulative frequency histogram? AS5

L 58 _How can we use a cumulatlve frequen.cy histogram to determine AS9. AS11
information on percentile scores, quartile

L 59 How do we create a scatter plot of bivariate data? AS1, AS2, AS7, AS12

L 60 | Whatis the difference between a linear correlation and causation? AS13, AS14
For a given set of data, how do we manually construct a reasonable lin

L 61 ) ) AS8
best fit and determine the

L 62 How can we use the line of best fit to predict unknown values? AS17

L 63 How do we evaluate published reports and graphs that are based on d AS10

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period




Curriculum Map: GeometryTerm 1 (MG21)

Marking Period 1

214

Performance Indicators

Unit 1
L1 How do we use logic to find the negation of a statement? GG24
L2 How dq we determine the truth values of conjunctions and GG25
disjunctions?
L3 How are the truth value of a conditional statement and its conver GG25, GG26
related?
How do we determine when the inverse and contrapositive of a
L4 o GG26
conditional statement are true?
L5 How do we use biconditional statements? GG25, GG27
L6 Why is geometry a postulational system?
L7 What are the basic geometry terms involving lines, line segmentg
rays?
Unit 2
L8 What are the basic geometry terms involving angles?
How do we use the definitions of altitude, median, and angle bise
L9 ; GG21
of a triangle to solve problems?
L10 How do we use a compass and straight edge to copy angles and GG20
segments?
L11 _How do we use a compass and straight edge to bisect an angle ¢ GG17, GG18
line segment?
L 12 _How do we write congruent triangle proofs involving perpendiculg GG28
lines and altitudes?
L13 How do we use the multiplication, division, substitution, and
transitive properties in formal proofs?
L14 How do we prove angles congruent?
L 15 How do we prove other angle pairs congruent?
L16 How do we prove triangles congruent? GG28, GG29

Regents Based Uniform Interim Assessmentast Wednesday of

the marking period




Marking Period 2
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Unit 3
L17 How do we apply postulates to prove triangles congruent?
L 18 How do we prove triangles congruent? GG28
L19 How do we use the addition, subtraction, partition, and reflexive
properties in formal proofs?
L 20 How do we use congruent triangles to prove line segments or an GG29
congruent?
L21 How do we apply the properties of an isosceles triangle? GG31
L 22 How do we use addition and subtraction postulates?
L 23 How do we prove overlapping triangles congruent? GG28
L 24 How to use halves of equals postulate?
L 25 How do we write proofs that require two pairs of congruent triang GG28
L 26 How do we write proofs involving two pairs of congruent triangles GcG28
(Day 2)
Unit 4
L 27 How do we prove lines perpendicular?
L 28 What are properties of parallel lines? GG35
L 29 What are additional properties of parallel lines? GG35
L 30 How can we show lines are parallel algebraically? GG35
L31 How can we prove that lines are parallel? GG35
How do we use a compass and straight edge to construct lines p
L 32 ; ; . GG19
or perpendicular to a given line?
L33 How can we find the measures of the interior angles of a triangle GG36
L34 Wha_t relationships exist among the measures of the interior and GG36
exterior angles of a triangle?
L 35 How do we find the measures of interior and exterior angles of n GG36
sided convex polygons?
How do we find the measure of each interior angle, the measure
L 36 . GG37
each exterior angle, and the area of a regular polygon?
L 37 How can we prove triangles congruent if they agree in two angles GG28

a side opposite one of these angles (AAS)?

Regents Based Uniform Interim Assessmentast Wednesday of

the marking period




Marking Period 3
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Unit 5
L 38 How can we apply the converse of the base angles theorem? GG31
L 39 How do we prove right triangles congruent (HL or-Hsg)? GG28
L 40 What are angle inequality relationships in a triangle? GG32
L41 What are side inequality relationships in a triangle? GG33, GG34
L 42 What are properties of a parallelogram? GG38
L 43 What are the properties of a rectangle and square? GG39
L 44 What are the properties of a rhombus? GG39
L 45 How do we prove that a quadrilateral is a parallelogram? GG41
L 46 How do we write formal proofs involving rectangles, rhombuses, GcGa1l
squares?
L 47 What are the properties of a trapezoid? GG40
L 48 How can we apply the properties of quadrilaterals in formal proof GG40, GG41
L 49 What is the Pythagorean Theorem? GG48
L 50 What are some applications of the Pythagorean Theorem? GG48
L51 How do we write the equation of a line in sleip&ercept form?
L 52 How do we write the equation of a line in pegtope form?
Unit 6
L 53 What |s.the relatlonshlp between the slopes of parallel and GG63
perpendicular lines?
L 54 How dp we write equations of lines parallel or perpendicular to a GG65
given line?
L 55 How do we find the distance between two points in the plane? GG67
L 56 How do we find the coordinates of the midpoint of a line segment GG66
L 57 How do we write the equation of the perpendicular bisector of a li GG68
segment?
How can we use coordinate geometry to prove specific triangle,
L 58 : . GG69
parallelogram and rectangle relationships?
L 59 How can we prove other specific quadrilateral relationships using GG69
coordinate geometry?
L 60 How do we use coordinate geometry, where the coordinates are GG69

literal form, to prove relationships for given geometric figures?

Regents BasedUniform Interim Assessment-Last Wednesday of

the marking period




Curriculum Map: GeometryTerm 2 (MG22)

Marking Period 1

217

Performance Indicators

Unit 1
L1 | What are ratios and proportions?
L2 | How do we prove triangles similar? GG44
L 3 | What are other methods for proving triangles similar? GG44, GG45, GG46
L4 | How can we prove proportions involving line segments? GG42, GG44, GG45, GG46
L5 | How can we prove that products of line segments are equal? GG44, GG45, GG46
L 6 | What are the properties of the centroid of a triangle? GG21, GG43
L7 | Whatis the RighiTriangle Altitude Theorem? GG47
L 8 | How do we apply the Rigkiriangle Altitude Theorem? GG47
Unit 2
L9 | How do we write the equation of a circle? GG71,GG72, GG73, GG74
L 10 gﬂggvh?c%;ll\)l/?? find a common solution to a quadrditiear system of equations GG70
L 11 | What are the parts of a circle? GG51
L 12 | What are the properties of the four centers of a triangle? GG21
L 13 | How do we prove arcs congruent? GG51
L 14 | How do we prove chords congruent? GG49
L 15 | What relationships exist if a diameter is perpendicular to a chord? GG49
L 16 | How do we measure an inscribed angle? GG51, GG52
L 17 | What relationships exist when tangents to a circle are drawn? GG50, GG53

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period




Marking Period 2
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Unit 3
L 18 | How do we measure an angle formed by a tangent and a chord? GG51
L 19 How do we measure angles formed by two tangents, by a tangent and a GG51
or by two secants to a circle?
L 20 | How do we measure angles formed by two chords intersecting within a ¢ GG51
L 21 | How do we apply angle measurement theorems to circle problems? GG51
L 22 How do we apply angle measurement theorems to more complex circle GG51
problems?
How do we use similar triangles to find the measure of segments of chor
L23|. S ! GG53
intersecting in a circle?
How do we use similar triangles to find the measure of line segments for
L 24 . GG53
by a tangent and secant to circle?
How do we use similar triangles to find the measures of secants and thei
L 25 ; GG53
external segments drawn to a circle?
L 26 How do we apply segment measurement relationships to problems invol
circles?
L 27 | How do we determine a probable locus? GG22
L 28 | How do we solve problems using compound loci? GG22
Unit 4
L 29 How do_we find the equation of the locus of points at a given distance fro GG23
given point?
L 30 | How do we write linear equations that satisfy given locus conditions? GG23
L 31 How do we find the points in the coordinate plane which satisfy two differ GG23

conditions?

L 32

How are images and pimages related under line reflections?

GG54, GG55, GG59, GGoB1

L 33

How are images and pimages related under point reflections and
translations?

GG54, GG55, GG59, GGoB1

L 34 | How are images and pimages related under rotations?

L 35 | How are images and pimages related under dilations? GG59, GG60
L 36 | How do we find an image under a composition of transformations? GG58

L 37 | Which transformations are isometries? GG56

L 38

How do we apply the properties of transformations to geometric proofs?

GG57, GG58, GG59, GG6O

Regents Based Uniform InterimAssessmentLast Wednesday of the

marking period




Marking Period 3
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Unit 5
L 39 | What is solid geometry? GG10
L 40 | How do we determine a plane?
L 41 | When is a line perpendicular to a plane? GG1, GG2, GG3
L 42 | When are planes perpendicular? GG4, GG5, GG6, GG7
L 43 | When are planes parallel? GG8, GG9
L a4 ;;qv:/ﬂcrié)_\évwegir:gstggn\glume and surface area of prisms and cylinders? (M GG11, GG12, GG14
L 45 | How do we find the volume and surface area of pyramids and cones? GG13, GG15
L 46 | What are the properties of a sphere? GG16
Unit 6
Optional Lessons (from Term 1):
L 47 | How do we use biconditional statements? GG25, GG27
L 48 | How do we determine if a compound sentence is a tautology?
L 49 | How do we apply the Law of Contrapositive and Law of Detachment?
L 50 | How do we apply the Law of Contrapositive Inference?
L 51 | How can we apply the laws of logic to test the validity of an argument?
L 52 | What are the Chain Rule and the Law of Disjunctive Inference?
L 53 | How can we negate conjunctions and disjunctions?
L 54 | How can we apply the laws of logic to proofs?

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period




Curriculum Map: Algebra 2 and Trigonometrferm 1
(MR21)

Marking Period 1

220

Performance Indicators

Unit 1
How do we perform operations with polynomial expressions containir
L1 . - A2N3
rational coefficients?
L2 How do we divide polynomials? A2N3
L3 How do we solve first degree equations and inequalities?
La How do we solve and graph compound linear inequalities involving th
conjunction and disjunction?
L5 How do we graph absolute value relations and functions? A2A46
L6 How do we solve linear equations in one variable involving absolute A2AL
values?
L7 How do we solve linear absolute value inequalities involving one A2AL
variable?
Unit 2
L8 How do we factor polynomials? A2A7
How do we factor the difference of two perfect squares and factor
L9 . A2A7
polynomials completely?
L 10 How do we solve quadratic equations by factoring?
L11 How do we graph the parabola y Zaxbx + c?
L12 How do we solve and graph a quadratic inequality algebraically? A2A4
L 13 How can we use the graph of a parabola to solve quadratic inequaliti A2AL
two variables?
L14 How do we solve more complex quadratic inequalities? A2A4
L 15 How do we simplify radicals? A2A13, A2N2
L 16 How do we add and subtract radicals? A2A14, A2N2, A2N4

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period




Marking Period 2
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Unit 3
L17 How do we multiply and divide radicals? A2A14, A2N2, A2N4, A2N5
L 18 How qlo we rationalize a fraction with a radical denominator (monomi A2A15. A2N5
binomial)?
L 19 How do we complete the square? A2A24
L 20 qu do we apply the quadratic formula to solve quadratic equations A2A24. A2A25
rational roots?
L 21 _Hoyv do we apply the quadratic formula to solve quadratic equations A2A25
irrational roots?
L 22 How do we apply the quadratic formula to solve verbal problems?
L 23 What are properties of complex numbers? A2N6, A2N7
L24 How do we add and subtract complex numbers? A2N8, A2N9
L 25 How do we multiply complex numbers? A2N8, A2N9
L 26 How do we divide complex numbers? A2N8, A2N9
L 27 How do we find complex roots of a quadratic equation using the quag ADA2
formula?
Unit 4
L 28 How do_ we use the discriminant to determine the nature of the roots ADAD
guadratic equation?
L 29 How do we find the sum and product of the roots of a quadratic equa A2A20, A2A21
L 30 How do we solve quadratinear systems of equations using the graph
calculator?
How do we solve quadratimear systems of equations algebraically?
L 31 Note: This includes rational equations that can be written as linear A2A3
equations with restrictedomain, which, if not carefully considered migh
produce extraneous roots for the system. i.e. y/ x =1 and y % x?
L 32 How do we reduce rational expressions? A2A16
L 33 How do we multiply and divide rational expressions? A2A16
L34 How _do we add _and subtrr_:lct rational expressions with like denomina A2ALE
or unlike monomial denominators?
L 35 How d_o we add and subtract rational expressions with unlike polynon A2ALE
denominators?
L 36 How do we reduce complex fractions? A2A17
L 37 How do we solve rational equations? A2A23

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period
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Marking Period 3
Unit 5
L 38 How do we solve rational inequalities? A2A4, A2A23
L 39 How do we evaluate expressions involving negative and rational A2A8,A2A9, A2A10, A2A11,
exponents? A2N1
L 40 How do we find the solution set for radical equations? A2A22
L41 How do we find the solution set of an equation with fractional expone
. A2A37, A2A39, A2A51
7 L ’ L
L 42 What are relations? A2A5?
. A2A37, A2A38, A2A39
l? L L L
L 43 What are functions? A2A43, A2A51, A2A52
. . A2A39, A2A40, A2A41
l) L L L
L 44 How do we use function notation? A2A43
L 45 What is composition of functions? A2A42
L 46 How do we find the inverse of a given relation? A2A44, A2A45
L 47 What is an exponential function? A2A6, A2A12, A2A53
L 48 What is the inverse of the exponential function? A2A14, A2A54
' A2A12, A2A18, A2A19
l) L L L
L 49 How do we find the loga* A2A28
L 50 How do we use logarithms to find values of products and quotients? A2A19
L51 How do we use logarithms for raising a number to a power or finding A2AL9
roots of numbers?
L 52 How do we solve exponential equations? A2A6, A2A27
L 53 How do we solve exponential and logarithmic equations? A2A6, A2A27
Unit 6
L54 How do we solve verbal problems involving exponential growth or de A2A27
L 55 What are the transformations involving reflections?
L 56 What are geometric translations, dilations and rotations? A2A46
L 57 How do we perform transformations of the plane on relations and A2A46
functions?
L 58 How do we graph and write the equation of a circle? A2A47, A2A48, A2A49
L 59 What is direct and inverse variation? A2A5
L 60 How _do we find the roots of polynoml_al equations of higher degree by A2A26, A2A50
factoring and by applying the quadratic formula?
Regents Based Uniform Interim Assessment ast Wednesday of the
marking period




Curriculum Map: Algebra 2 and Trigonometrferm 2 (MR223

Marking Period 1

223

Performance Indicators

Unit 1
L1 | What are the six trigpnometric functions of an angle? A2A55
L 2 | What are the properties of the special right triangles? A2A56
L 3 | How do we use radians to measure angles? A2A61, A2M1, A2M2
L4 | How do we find the length of an arc? A2A61
L5 | What are cefunctions and quotient identities? A2A55, A2A58, A2A59
L6 | What are the Pythagorean Identities? A2A67
L7 | How do we define the trigopnometric ratios for angles of any size? A2A57, A2A60, A2A66
L 8 | How do we find functions of angles greater than 90 degrees? AZAST, 23223 A2A60,
Unit 2
L9 | How do we find functions of negative angles and quadrantal angles? A256, A257, A259
L10 t:gg)/\:wg;é\ﬁgi?gngﬁ)g;her trigonometric function values given the value o A2A59, A2AG2
L 11 | How do we draw the graphs of y = siard y = cosx? A2A69
L 12 | How do we sketch the graphs of y = asin bx and y = acos bx ? A2A69, A2A70, A2AT72
L 13 7How do we sketch the graphs of y = asin(bx + d) + c and y = acos(bx + d A2AB9, A2A72
L 14 | How do we sketch the graph of y = tan x? A2AT71
L 15 | How do we sketch the graphs of y = csc x, y = sec x, and y = cot x? A2A71
L 16 fﬂrc])(grigrc])s\;ve sketch the graphs of the inverses of the sine, cosine, and tan A2AB5
L 17 | How do we evaluate inverse trigonometric relations and functions? A2A63, A2A64, A2A65

Regents Based Uniform Interim Assessment ast Wednesday of the

marking period




Marking Period 2
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Unit 3

L 18 | How do we solve linear trigonometric equations? A2A68

L 19 | How do we solve quadratic trigonometric equations? A2A68

L 20 Hovv_ do we solve trigopnometric equations that contain more than one A2ABS
function?

L 21 How do'we find the area of a triangle given the lengths of two adjacent s A2A7A
and the included angle?

L 22 | What is the Law of Sines? A2A73

L 23 | How do we apply the Law of Sines? A2A73

L 24 Howcanth‘eLawomeeshuased in problems inv A2A73. A2AT5
case?o0

L 25 | What is the Law of Cosines? A2A73

L 26 | How do we apply the Law of Cosines? A2A73

L 27 How do we determine the appropriate formulas to use in solving triangle A2AT3
problems?

Unit 4

L 28 How do we find the cosine of the difference of two angles and the cosine A2AT6
the sum of two angles?

L 29 How do we find the sine of the difference of two angles and the sine of th A2AT6
sum of two angles?

L 30 I-_|ow do we find the tangent of the sum of two angles and the tangent of { A2AT6
difference of two angles?

L 31 | How do we find the value of trigonometric functions of double angles? A2ATT

L 32 | How do we find the value of trigonometric functions of half angles? A2ATT

L 33 | How do we apply the double angle formulas to solve trigonometric equat A2A68

L 34 | How do we use an arithmetic sequence to solve problems? A2A29, A2A30, A2A32

L 35 | How do we use a geometric sequence to solve problems? A2A29, A2A31, A2A32

L 36 | How do we find the sum of the first n terms of an arithmetic series? A2A35

L 37 | How do we determine the sum of the first n terms of a geometric series? A2A35

L 38

How can we use summation notation to represent a series?

A2A34, A2A35, A2N10

L 39

How do we specify the terms of a sequence by relating them to previous
terms?

A2A33

Regents Based Uniform Interim Assessmentast Wednesday of the

marking period
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Unit 5

L 40 | How do we compute theoretical, empirical and geometric probability? A2S13, A2S14
How do we use the Fundamental Counting Principle to determine the nu

L 41 : A2S12
of elements in a sample space?

L 42 | How do we solve problems using permutations? A2S9, A2S10

L 43 | How do we use combinations to solve probability problems? A2S9, A2S11
How do we find the probability of a specific number of successes when a

L 44 ) . : A2S15
experiment is repeated n times?

L 45 How ~do we use\Bernoulllos Theor e A2S15
and Aat | easto?

L 46 | What is meant by the Binomial Theorem? A2A36, A2515

L 47 | How do we find a specific term of a binomial expansion? A2A36, A2S15

L 48 | How do we design an unbiased study? A2S1, A2S2

L 49 How do we organize data using frequency tables,-stedrieaf plots, and A2S3
histograms?

L 50 | How do we apply measures of central tendency to solve problems? A2S3

L 51 Hoyv QO we use measures of dispersion: range, variance, and standard A2S4
deviation?

L 52 | How do we use measures of dispersion for grouped data? A2S4

Unit 6

L 53 | How do we apply the characteristics of a normal distribution? A2S5

L 54 | How do zscores help us to compare different data sets? A2S5

L 55 How dp_ we use the normal distribution as an approximation for binomial A2S16
probabilities?

L 56 | How do we find the line of best fit for a set of data? A2S6, A2S8

L 57 | How can we use the leasjuares line to predict unknown values? A2S6
How do we determine from a scatter plot whether a linear, logarithmic,

L 58 . ; X . A2S6
exponentig or power regression modelnsost appropriate?

L 59 How do we determine and utilize the regression function for a given set @ ADS7

data?

Regents Based Uniform Interim Assessmentast Wednesday of the
marking period
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Appendix C: Unit Examinations

Integrated AlgebraTerm- Il Unit Test

1) The expression z* - 36y* is equivalent to
1) (x-6y)x- 6y
2) (x-180x- 18y
3) (x+fyix- 6y
4) (x+ 18(x— 18y}
2) The expression 12w_2y33 is equivalent to
—3w Ty
1) —a®
2) —4w3y
3) ow"

4) 9w3y

3) What are the factors of the expression z* + x— 207
1) (x+5)andix+4)
2) (x+5and(x-4)
3) (x-5rand(x+4)

4) (x-5rand(x—4)



4)

5)

6)

Lenny made a cube in technology class.
Each edge measured 1.5 cm. What is the
volume of the cube in cubic centimeters?

1) 2.25
2) 9.0

3) 3.375
4) 13.5

(10w
Sw

The expression is equivalent to

1) 2y°
2) 2y
3) 20w’

4) 20w

. . X X . .
Which expression represents m in simplest form?
A oK+

1) x+2
x-2

2) -x-h
—5x+ 6

3)

U‘.li—*

4) -1

227
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7) A hiker walked 12.8 miles from 9:00 a.m. to noon. He walked an additional 17.2 miles from

1:00 p.m. to 6:00 p.m. What is his average rate for the entire walk, in miles per hour?
1) 3.75
2) 3.86
3) 4.27

4) 7.71

8) What is the value of the expression (z* + ")* when ¢ = -2 and & = 4?

9)

1) 64
2) 49
3) -49

4) -64

Which verbal expression can be represented by 2(x—51?
1) 5less than 2 times x

2) 2 multiplied by x less than 5

3) twice the difference of x and 5

4) the product of 2 and x, decreased by 5

10)  An example of an algebraic expression is
1) y=mx+h

2) Ix+d4y-7

3) Zx+3y =18

4) (x+y)x-y) =25
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11) Michael is 25 years younger than his father. The sum of their ages is 53. What is
Mi chael 6s age?
1) 14
2) 25
3) 28

4) 39

12) What is the product of {6 x 107}, (4.6 x 107}, and {2 x 107} expressed in scientific notation?

1) s52x10°
2) ss5z2x107
3) sszx10’

4) ss52x10Y"

.7 .
13) Whatis v+ - % expressed in simplest form?
12x  gx

1) 7-y

fix

2) T-¥
12x— fix?

3) Ty

122

4) Tx-2y
12x°




14) When 3x+ 4y is subtracted from 3x - 4y, the difference is
1) 0
2) 1iox
3) &y

4) -8y

15) What is the value of x in the equation 2{x—4)=4{2x+ 1)?

1) -2

2) 2

4)

Ml-—*

16 ) When & - 4« is factored completely, the result is
1) {a-2a+2)
2) ala-2a+2)
3) afla-4

4) alg-F

?

=2 RN

17) Which value of x is the solution of the equation %J’E+ % =

1) 1
Z

2) 2

3)

L] o

4)

0| L

230
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18) If h represents a number, which equation is a correct translation of "Sixty more than 9
times a number is 375"?

1) a9k =375 3) 9kh—60=7375

2) 9k 460 =375 4)  60k+9 =375

19) Whatis ~/72 expressed in simplest radical form?

1) z.f13

2) 3.f3

3) 6.2
4) g.f3

20 )Which equation has roots of -3 and 5?
) #+2x-15=0
2) x*-2x-15=10
3 x+2x+15=0

4) P -2x+15=10
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Geometry Term- | Unit Test

1. An equation of the circle whose center-& () and whose radius is 8 is
A. (x-3)%+(y+1)P2=64
B. (x-3P%+(y+1)?>=8
C. (x+3)2%+(y-1)>%=64

D. (x+3)°+(y-1)°=8

2. If (xT 23 )y+5F=9is the equation of a circle, the coordinates of the center and
the length of the radius are

A. center (-3, 5), radius 9
center (-3, 5), radius 3

B
C. center (3, -5), radius 9

D. center (3, -5), radius 3

3. Which is an equatioof the circle whose center is (2) and whose radius is 7?
A. (x+5)%+(y-2)?=49
B. (x+5)°+(y-2)°=7
C. (x-5)%+(y+2)*=49
D

(-5 +(y+2)° =7

In the diagram of circl®, the measure of alRSis 64°. What is e RTS

A. 32 C. 9%
B. 64 D. 128
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L

In the diagram of circl®, the measure of alﬁequals 80°. What is the number of
degrees in the measure of inscribed aAgi&?

A. 40 C. 80
B. 60 D. 160

6. The new corporate logo created by the design engineers at Magic Motors is shown in
the accompanying diagram.

B

C A

If chords B4 and BC are congruent and BC = 140, what is ree B?

A. 40 C. 140
B. 80 D. 280
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Il n t he dABLgneA®B=060andDC is an altitude. IAD = 2 andDB = 6,
find AC.

A. 12 C. 6
B. 4.5 D. 4

8. In t 8. The diagram below of circle O, radius O is 5 cm. Chord 4B is 8 cm and is
perpendicular to OC at point P.

What is the length of OF , in centimeters?
A) 8
B) 2
C) 3

D) 4
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9. Inthe accompanying diagram of circle O, m.ACC = 105,

&

What is msABC?
A) 27
B) 54
C) 108

D) 216
10. The equation x* +y* - 2x+ fiy+ 3 = 0 is equivalent to

A -1P+0+0° =30 + D+ yp+ =7

B) x- 1 +p+3*=7 D) (x+ ¥+ (p+ 3 =10

11.Find the center and radius of
x> +y?-12x- 8y+12=0

(A) center (-6,-4); r =25  (B) center (6, 4); r =25

(C) center (-6,-4);r=5 (D) center (6,4);r=5
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12. In the diagram belovES is a tangent to circl® at pointS, FOR s a secantPS=

X,

PQ=3, andPR=x + 18.

NG

(Not drawn to scale)

What is the length 0 25?2

A. 6 C. 3
B. 9 D. 27

13. In the diagram below of right triangeCB, altitude ' is drawn to hypotenus A%

A B

|« 36 >|
If AB = 36 and AC = 12, what is the length of AD?

A. 32 C.
D.

3
B. 6 4
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14. In the diagram below of circf® chord

AE|| chord D, and chorc || chord EF .

Which statement must be true?
A. CEF DF C. ACF CE

B. ACf TF D. BFf TD

15. In the diagram below of circ® m&7T = 140 and ree P = 40.

Q

What is MRS ?

A. 50 C. 90
B. 60 D. 100
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16. In the diagram below of right triangdBC, C'Dis the altitude to hypotenus 4Z,
CB=6, andAD = 5.

@

A 5 D B

What is the length 0 5D ?

A. 5 C.
D.

3
B. 9 4

17. In the accompanying diagram of circle O, mAdBC = 150,

What is s ABC?
(A) 210

(B) 105

(C) 95

(D) 75

18. In aright triangle, the altitude to the hypotenuse divides the triangle into two
triangles that aralways

A. congruent
B. similar
C. equal in area

D. equal in perimeter
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19. In a circle, an inscribed angigercepts an arc of 140°. Find the number of degrees
in the measure of the angle.

A. 35
B. 40
C. 70
D. 240

20. In the diagram below of right trianghC,
altitude ED)is drawn to hypotenus AC,

AC=16,andCD=7.

B
What is the length 03D ?
A. 347
B. 4.7
C.7-f3

D.12



Algebra Il / Trigonometry Term-I Unit Test

1) If f{x) - zxm,what is the value of f-10)?
2
1) _E
2
2) _i
42
3 5
58
4 5
13

-1,4
x
y’?

2) Which expression is equivalent to pae
Ty

1) 45

2) 54

3) 4.5

4 4

3) When factored completely, x* + 3x* - 4x- 12 equals
1) (x+Dx-Dx-3

2) (x+2(x-Dx+ 3

8 (' -Mix+73)

Y -dix-3

240
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4) The conjugate of the complex expression —5x + 4i IS
1) Sx—-4

2) Sx+d

3) —Sx—-4i

4)  —Sx4+di

5) If x* + 2 = fix is solved by completing the square, an intermediate step would be
1) x+3)*=7
2) (x-3%=7
3) x-1=11

4) (x-6)° =34

6) The solution set of Nire 16 =x+2 s
1) {-34}

2) {-4,3}

3) {3}

4 -4

=2
7) If @=3and & =-2, what is the value of the expression %?

) 9
g
2) -1
3 3
9
4)
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8) In simplest form, =300 is equivalent to
Dogaf10
2 g5.f12
3 10i43
Y 1z

9) Factored completely, the expression 12x* +10x* — 12x* is equivalent to
D 2z +6)(3x-2)

2 (22 +30(3x% - 20

3z ax-NCx+D

Y I+ G-

10) The solutions of the equation y:i—3y=17are

e 343403
2

2) 3+3./5
7

3) —3+345
2

4) 34345
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2

11) The expression x ’is equivalent

1) _af
2) _sf@

3) 1
2 .'-'fj
4) 1
5 xﬂ

12) The solution set of the equation ~/x+3 =3—x is

1) {1}
2 {0}
3) 1,6}
4) 12,3}
13) The product of i* and i* is equivalent to
1) 1
2) -1

3) i

4) i

14) The product of (3+J§) and (3—«,‘?} is
Do4-6.f5
2 14-6.f5

3) 14

4 4
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15)The expression 2i* +3 is equivalent to
1) —2-3f
2) 2-73i
3) 2+

4) 2473

16) What is the domain of the function shown below?

Yy

1) -12x<6
2) -15y=6
3) —25x%5

4 -Zsy=s

17) The expression (3-7)* is equivalent to
1) —40+08

2) —40-—4

3) 58+

4) 5E—4%



20)

19) If f(x)=4x-x* and gzfx) = % then (fe g)[

18) Which graph represents the solution set of |6x—7 =57

3) <t ———

.l

2 1 jﬂ 1

4) 2 1 0 1
3

] is equal to

[

1)

1] 4=

3)

ta ] -]

4) 4

r 1
L .4 x :

Written in simplest form, the expression ] xl Is equivalent to
_+_
x4

1) -1

2) x-32

3) z-2

2
4) -4
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