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ABSTRACT

PAYMENT OF ADVANCED PLACEMENT EXAM FEES BY VIRGINIAPUBLIC SCHOOL
DIVISIONS AND ITS IMPACT ON ADVANCED PLACEMENT ENRQLMENT AND
SCORES

By Mary Grupe Cirillo, Ph.D.

A Dissertation submitted in partial fulfilment tfe requirements for the degree of Doctor of
Philosophy at Virginia Commonwealth University.

Virginia Commonwealth University, 2010

Major Director: Dr. Charol Shakeshaft, Professait Bepartment Chairman,
Educational Leadership

The purpose of this study was to determine the anhpiVirginia school divisions’
policy of paying the fee for students to take Adweoh Placement exams on Advanced Placement
course enroliment, the number of Advanced Placemeans taken by students, the average
scores earned and the percent of students earaalifying scores of 3, 4, or 5 on Advanced
Placement exams. The hierarchical regression madiéiked Advanced Placement scores and
school demographic data provided by the Virginigp&&nent of Education combined with
survey data on Advanced Placement policies anduh#er years that exam fees had been paid
collected from school principals, directors of ceeling and division officials. School level
demographics considered in the analyses includeab$size, socioeconomic status, ethnicity
and school achievement. Advanced Placement ementland the number of exams taken

increased significantly over the period of studyilesthe average scores and number of

viii
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gualifying scores earned by Virginia students rerediunchanged. The payment of exam fees
by Virginia school divisions had no impact on theaege in Advanced Placement participation.
Average scores and percent of qualifying scoresegbon Advanced Placement science exams
fell over the study period, though participatioewgrin line with the overall Advanced Placement
participation. No significant differences in theacige in Advanced Placement participation or
scores were observed based on the underservedityeramnollment of schools, however both
enrollment average scores and qualifying score&dwanced Placement exams fell significantly
as the percent of students qualified that for &ee reduced-lunch programs at a school

increased.
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CHAPTER 1

INTROQUION

Background

The charge of “No Child Left Behind” is to teacl cildren at high levels,
regardless of the background or preparation witltlvthe child comes to class. A
report by the American Diploma Project (AchieveQ2Pstates that increasingly college
and work place preparedness require the samesskiland that students should be
equipped with these skills regardless of their gesbndary plans. A major challenge
for schools, particularly at the middle and highaa level, is to improve their content
offerings and to assure that students are giveortypties to learn challenging
content. This is a particular problem for low-ine® and minority students who are
often passed through a series of watered down esuvghout mastering enough of the
content to pass state end-of-course exams (Doygihetlor, & Jian, 2006).

One rather inexpensive way for schools to introduoee challenging content is
to offer Advanced Placement courses in which sttgdare introduced to college level
content at the high school level and take comprakerexams at the end of the course
which can earn students college credit. Studehtsparticipate in Advanced

Placement courses and the subsequent end-of-cexases are more successful in
1
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college than students who do not take the classexams regardless of the scores
earned on the exams (College Board, 2008a; Dougheésdllor, & Jian, 2006). The
experience that students have in challenging ceussene of the best indicators for
future success in early college and for completingllege degree within six years
(Adelman, 2006).

The College Board (2008a), the nonprofit organcrathat sponsors the
Advanced Placement program, reported that clogestanillion U.S. students took in
excess of 2.5 million exams in 2007, an increasavef 450 percent in the past two
decades. Yet, only a small percentage of studmmtistake an Advanced Placement
course or exam. In Virginia, which has among tiglhést number of students in the
nation taking Advanced Placement tests, about 1684 students ever take Advanced
Placement courses and exams. Of this 15%, ennalloféAfrican American and
Hispanic students in Advanced Placement coursesshaained significantly below the
relative size of these cohorts in the high schoplypation (Darity, Castellino, Tyson,
Cobb, & McMillen, 2001; Klopfenstein, 2004; Solorea& Ornelas, 2004,).
Additionally, low income students seldom take adage of Advanced Placement
programs when offered at their high schools (Dastyal, 2001).

The issue of poor participation in challenging Ade@d Placement courses is
exacerbated when one examines enrollment in AdvbR@ement Science courses
and the scores earned on the science end-of-cexases. Advanced Placement
science exams make up only 12% of the AdvanceceRlant exams taken by students

each year, and these are taken largely by WhitéAsrah students. African Americans
2
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are more seriously underrepresented in AdvancezkRlant Science courses than other
ethnic groups, making up less than 5% of the AdedriRlacement science enroliment
despite being almost 7% of the Advanced Placentadest population and 14% of the
graduating student population. Hispanics are uegeesented as well, making up only
8% of Advanced Placement Science enrollment debpiteg 14% of the Advanced
Placement student population graduating populamhl14.7% of the graduating
student population nationally (College Board, 2008Ehe importance of building
science and math programs to prepare studentd faretitury technologies continues
to be a national concern, and although there igiran student enroliment each year,
the percentage of students taking challenging seienurses has remained largely
unchanged (College Board, 2007, 2009).

Students who typically take the most challengingrses are those who are
motivated by the learning process, interestederstibject content, or are more
comfortable being in class with other like-mindé&ddents, all of which are forms of
intrinsic motivation. Additionally, these same statk cite extrinsic motivational
factors such as the increased grade point ave@iga)and chances to get into top-tier
colleges as reasons for persevering in challengiogses (Hertberg-Davis & Callahan,
2008). However, for many students, the indicatdrsotiege success are insufficient by
themselves to entice them to take Advanced Placeanarther challenging courses
when less challenging courses can be taken instead.

In attempts to attract larger student participatiothe Advanced Placement

programs, school divisions in all 50 states offieentives such as extra points added to
3
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the students’ GPA, exam exemptions, and more rigcéimancial incentives. These
incentives most often involve payment of the $8&maxXee for each Advanced
Placement exam the student is registered for, duttso include cash rewards for
earning passing scores on Advanced Placement ekéoffs 2004; Juilleret, 1997,
Manzo, 2004; Medina, 2007). These fees are langgly for by the school systems,
though federal grants have been put in place throlig “Access to High Standards
Act” (2001) to help school systems improve theivAdced Placement enrollment
outlook (Access to High Standards Act, 2001).
Statement of Problem

In Virginia, almost half of the 132 school divisothat offer Advanced
Placement programs pay the exam fee for studem#kéoAdvanced Placement exans,
though no research has been done to determinis fhoticy has positively affected
enrollment in Advanced Placement courses or theesiudents earn on the Advanced
Placement exams. Depending upon the number of ®gaudents take in a division,
this could be a substantial amount of money. Kanwle, one of the larger divisions in
the state paid the fee for over 2,900 exams in 2808 cost of over $240,000, which in
the current economic climate is bound to come urdere scrutiny. It is advantageous
therefore, to attempt to determine the impact tinage financial incentives are having
on student enrollment and achievement in Advandaceient courses and specifically

in Advanced Placement science courses.

! Quia electronic survey data collected by the autbadentify the sample.
4
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Purpose and Research Questions

The purpose of this study was to determine theioglship between financial
incentives offered to students to take Advanceddteent courses and student
enrollment in Advanced Placement courses, numbstuaents who take end-of-course
Advanced Placement exams, and scores studentsre#nese Advanced Placement
exams. The investigation included an analysis efitipact of financial incentives by
several school-level factors including the sizéhef student population, socioeconomic
status, academic achievement, and number of tadity underserved minority
students in the high school’s population. Additibnahe study looked specifically at
the impact of financial incentives on Advanced Braent science enrollment and exam
scores compared to Advanced Placement course merdlland exam scores as a
whole.
To this end, the following research questions veeldressed:

1. What is the relationship between the numbemeafs that school divisions

have paid Advanced Placement exam fees and théneend in Advanced

Placement courses when factors including schoel sacioeconomic status,

academic achievement, and the size of the tradilypnnderserved minority

population are considered?

2. What is the relationship between the numbeeafs that school divisions

have paid Advanced Placement exam fees and thearwhBdvanced

Placement exams taken when factors including sctipe] socioeconomic
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status, academic achievement, and the size ofat#ionally underserved
minority population are considered?

3. What is the relationship between the numbeeafs that school divisions
have paid Advanced Placement exam fees and thagesecores in Advanced
Placement exams when factors including school s@&peconomic status,
academic achievement, and the size of the tradilypnnderserved minority
population are considered?

4. What is the relationship between the numbereafy that school divisions
have paid Advanced Placement exam fees and thermgeartqualifying exam
scores (3, 4, or 5) in Advanced Placement coursenvactors including school
size, socioeconomic status, academic achievemahthe size of the
traditionally underserved minority population aomsidered?

5. What is the relationship between the numbeeafs that school divisions
have paid Advanced Placement exam fees and thearwhBdvanced
Placement science exams taken when factors ingstinool size,
socioeconomic status, academic achievement, arglzbef the traditionally
underserved minority population are considered?

6. What is the relationship between the numbeeats that school divisions
have paid Advanced Placement exam fees and thermeartqualifying scores
(3, 4, or 5) on Advanced Placement exams whentaatoluding school size,
socioeconomic status, academic achievement, arglzbef the traditionally

underserved minority population are considered?
6
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7. What is the relationship between the numberaty that school divisions
have paid Advanced Placement exam fees and thergertqualifying scores
(3, 4, or 5) in Advanced Placement science exanenviéctors including school
size, socioeconomic status, academic achievemahthe size of the
traditionally underserved minority population aomsidered?
8. What is the relationship between the numbeeafs that school divisions
have paid Advanced Placement exam fees and thearwhbtudents enrolled
in each individual Advanced Placement course whetofs including school
size, socioeconomic status, academic achievemashthe size of the
traditionally underserved minority population ammsidered?
9. What is the relationship between the numbeeafs that school divisions
have paid Advanced Placement exam fees and theerwhbtudent in each
class taking Advanced Placement exams when faictcgling school size,
socioeconomic status, academic achievement, arglzbef the traditionally
underserved minority population are considered?
Operational Definitions

Advanced Placement prograsponsored by the College Board, this
program offers 37courses in 20 subjects, each dpedlby a committee
composed of college faculty and AP teachers, cogarnformation, skills and
assignments found in the corresponding collegessourhe offerings for
science include Biology, Chemistry, Physics B an@ Environmental

Science.
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Advanced Placement scienéelvance Placement courses in Biology,
Chemistry and Physics B and Physics C. Envirortiai&tience is excluded
from this study since it alone equates to a onees&n college course taught
over a full year of high school.

Incentives some form of motivation for students beyond mgic
motivation

Financial incentives monetary rewards offered to students for
enrollment in Advanced Placement courses or passioges on the Advanced
Placement exam. These include payment of the AmhdaRlacement exam fee

by an agent other than the student.

School sizeaverage student enrollment in the high schoot twethree
year period from 2006-2008.

Socioeconomic statuthe average percent of students in a high school
that qualify for free or reduced lunch programswer the three year period
from 2006-2008.

Student achievemerihe average percent of students passing Standards
of Learning Assessments over the three year pé&omad 2006-2008.

Traditionally underserved minority groupthe percent of students in a
high school that are African American or Hispamittinic groups where the
percent of students enrolled in Advanced Placermamises is below the

representation of that group in the high schooluteon.
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Qualifying scores Advanced Placement exam scores of 3, 4, or 5.
Students with these scores are typically considgquadified for college credit in

the subject of the exam.
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CHAPTER 2

REVIEW OF LITERATURE

The purpose of this section is to present the atliterature related to
Advanced Placement programs and the use of finkincientives to increase the
enrollment of students, looking particularly atsedrom traditionally underrepresented
groups, in Advanced Placement courses and endwofe@xams. Searches of
Educational Resources Information Center (ERICwDPactiva, Science Direct,
JSTOR, and Lexus Nexus yielded many journal agiaelken the search term
“advanced placement” was used. This initial se&eam was qualified with “and” to
include the terms “college, minority, gender, scernncentives, rewards, and payment”
to access articles that dealt with the specifiagesshat are targeted in this study. The
College Boarl Data and Reports web site was also accesseddprg\deveral studies
on Advanced Placement programs undertaken by agesl&nmm across the nation.

The section begins with a review of the historyhef Advanced Placement
program and the reasons for its growth, and follaxth its impact on college
readiness. It then turns to review the underrgmtagion of minorities and students of
low socioeconomic status in Advanced PlacementsasuiThis is followed by a look at

the literature on Advanced Placement Science eneoit and the underrepresentation
10
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by minorities in these courses. The review conesudith a brief look at behavior
modification and goal theory as it pertains touke of financial incentives for
participation in Advanced Placement courses andiexa

History of AP

The Advanced Placement (AP) program was institatexh after World War |l
when many in education had become concerned watlyrtbwing gap between
secondary and post-secondary education. Theliprogram was the result of a study
by researchers at Harvard, Princeton and Yale alotigthree elite prep schools to
identify this gap and make recommendations on lwomatrow it, namely by
encouraging high schools to hire engaging teachiboscould support motivated
seniors in independent study and college levekwérsecond group, the Committee
on Admissions with Advanced Standing, recruitedeg® professors to produce course
curricula and achievement tests that would rewaodessful students with college
credit for their efforts. In 1955, after a thresay pilot study, the program was offered
to the College Board for sponsorship and admirtisttawhere it has resided since
under the name the College Board Advanced PlaceRregtam (College Board,
2003).

The growth of the Advanced Placement program kas Inothing short of
phenomenal over its history and especially oveiptst two decades. The number of
schools offering Advanced Placement courses hasased by an average of 4% each
year until 2007 when there was a 13% drop in schofféring Advanced Placement

courses. This drop in schools offering Advanceat@mnent occurred the first year that
11
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the College Board required teachers of all Advarifladement courses to go through
an audit process in order to retain the®AfPand on their advanced courses (Cech,
2007). The audit process is discussed in moreldwethiw.

The number of students involved in taking AdvanBé&tement exams
continues to increase by an average of 11% annaatlyshows no signs of slowing
down even as fewer schools are authorized to tfeecourses. More telling still, the
total number of Advanced Placement exams is groairan even faster rate, averaging
12% annually over the past 20 years and appedus &ocelerating, as more students
opt to take multiple exams (College Board, 2007).

Why AP?

The growth of Advanced Placement Programs has deesult of several
driving forces in education. First and foremo& ffequent national alarms about the
lack of rigor in the American educational systetigularly at the secondary school
level, have resulted in a new awareness and sgrogirall stake holders. Parents have
become more selective shoppers of educational appbes for their children which in
turn has sent educators scrambling to show thatrihgrams offered at their schools
provide students with challenging courses that prdipare them for post secondary
education and/or a place in the workforce. In toldj the use of Advanced Placement
courses and scores by colleges in their admisgimtess has made the program a
focus of competition among high schools throughbeatnation.

Beginning in 1999, Jay Matthews from tW&ashington Podtegan to publish an

annual “Best High Schools in America” article usimg AP/IB “Challenge Index”
12
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which ranked high school quality based solely anrtbmber of Advanced Placement
or International Baccalaureate exams taken by stadd the school as a ratio of the
graduating seniors. This ranking system was pickedyNewsweelkn 2003,
launching it to national status (Matthews, 2007ble result was a new emphasis on
Advanced Placement courses, which are much easiiestitute at a school than
International Baccalaureate program since therlegtguires a change to the curriculum
throughout the school and significant investmerteacher training (International
Baccalaureate Organization, 2008). Since theximgigkes no accommodation for
success in the class or on the exam, schools rusledoll more and more students
into Advanced Placement courses regardless of lthat of preparation (Cech, 2007;
Matthews, 2007a). As of 2007, all major schoolayss in northern Virginia pay for
students to take the Advanced Placement and Iriitena& Baccalaureate exams and
require students to take the exams (Matthews. 200Véking the “Challenge Index” to
its illogical conclusion, the “best high school’utd be one that requires all of its
students to take one or more Advanced Placememsxegardless of their ability to
succeed, punishing the students who do not sudneéiling them in these courses,
thereby reducing the number of graduates. Marili@Echools ohNewsweek'sst
have lower than average graduation rates and gignifachievement gaps among
typically underrepresented groups (Mead & RotherH2006) raising questions about
the validity of the index.

As the role of the Advanced Placement pnogchanges from a means for bright,

motivated students to get a jump on college whilkis high school, to an important
13

www.manaraa.com



admissions criterion used by most selective coiexgean indicator of achievement and
probable success in college (National Associatio@allege Admissions Counselors,
2005), the question of equal access by all higloaicstudents becomes an important
one. Federal legislation through the “No ChildtlB€hind” Act (No Child Left Behind
Act, 2001) requiring states to put rigorous staddan place and to assess student
progress has been considered only a first stepepaping students for success beyond
high school. .
AP® and College Readiness

Of the almost 3 million students who graduated flmgh school in 2007, about
2 million or 67% have enrolled in college (BureduL.abor Statistics, 2008)
Unfortunately, if past trends continue, over hdlfleese students will fail to ever
complete their degree, with one third of them newaking it to their sophomore year
(Pennington, 2002). In addition, 76% of all psstondary institutions now find it
necessary to offer remedial courses in readindingrand mathematics for students
entering college without the requisite skills (aial Center for Education Statistics,
2008). These sad statistics point to the sigmficaisalignment that exists between
secondary student preparation and post secondarngsidns and placement standards.
Often the state mandated standards demand thatstodsints meet a baseline
competence in a number of curriculum areas, busetlaee seldom sufficient preparation
for the rigors of college study (Kirst, 1998).

Yet the rigor of a student’s high school progranby far the most important

indicator of future success in earning a bacheldegree in college, trumping
14
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socioeconomic status and family education (AdelM&89). Adelman’s analysis of a
two longitudinal studies of high school cohortse@theduled to graduate from high
school in 1982, the other a decade later, detehtimat the completion of more than
one Advanced Placement course was among the minimehravement standards met
by students ranked in the highest level of acadeonicculum intensity. Ninety five
percent of the students in this level completed@hblor’s degree, and 41% went on to
complete masters or professional degrees as Weallthe other hand, students who take
remediation classes in college are only aboutdmalikely to complete their degree as
students who require no remediation on the collegel (National Center for Education
Statistics, 2008).

Rigor is a concept that can be difficult to standse across school divisions,
states, or the nation. A rigorous course in ascivith a low socioeconomic
population, where family education level is low,ynee very different than a course in
a school where the population has higher socioenanstatus, consisting of largely
college educated parents. The unfortunate trutmeisjust because a course is called
advanced or honors, does not mean that studenksaaineng on an advanced level.
Issues such as grade inflation, where studentsveeadvanced credit for a course for
which they have not sufficiently mastered the cofjtmake it difficult for colleges to
use grades in admissions decisions (Dougherty,av)é Jian, 2006). Advanced
Placement courses offer college level coursewarktiadents while still in high school,
which can be instituted in schools without a laigancial investment or teacher

development. In the past ten years, school dinssltave moved to improve the
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perceived rigor of their offerings by adding Advadd®lacement to their curriculum,
often so quickly that teachers may have been agkike on teaching a course without
sufficient background or preparation for the taskand. In an attempt to assure the
rigor of Advanced Placement courses, the Collegar@mstituted an auditing process
beginning in 2007 for each of its courses. Onlyrses that clearly follow the
prescribed curriculum are authorized to use theegistered trademark on their course
announcements and more importantly, on studensdrgots (College Board, 2008b).
However, there is no oversight of the process sor&sthat teachers are following the
approved syllabus.

In addition, no measure of the students’ succesglgded in the College
Board’s determination of course rigor (Geiser & t8lioes, 2004). Although studies
comparing AP students to non-AP students have smgly shown that AP students
perform better in college (Adelman, 1999; Collegmil, 2007; Morgan & Ramist,
1998 ), there is an element of self selection tast be considered. For example, some
of these studies fail to consider important chanastics of AP students, namely their
drive, persistence, and innate ability, or therigiotheir non-AP program, especially in
math and science (College Board, 2003). One caumas that because the Advanced
Placement Program was instituted for bright, maeédastudents, these students should
have all of the requisite skills necessary to penfavell in college, whether they have
taken Advanced Placement courses or not (Gonz@l€nnnor, & Miles, 2001).
Klopfenstein and Thomas (2005) examined the festester GPA and persistence to

the second year of over 28,000 high school graduat® enrolled in the University of
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Texas system in the fall of 1999 comparing the naderacteristics of courses taken,
SAT scores, and class rank as well as parent adoctainment and socioeconomic
status. Their study indicated that taking Advanettement classes are no more likely
to assure success in the first year of college tlmsmAP courses taught at an honors
level. In fact, the simulated “mean” student fr&hopfenstein’s data took no
Advanced Placement classes, yet completed theyéestof college with a C+ average
and returned for the second year of study. Keepimgind that typically only the most
selective colleges put significant weight on Adveah®lacement courses in their
admissions decisions and that most students actapteur year institutions of higher
learning have never taken an Advanced Placememseau exam yet still manage to
find success in college (Klopfenstein & Thomas,20the addition of Advanced
Placement courses by schools are but one optigorémaring students for
postsecondary education.

Several studies have indicated that scores eamédlvanced Placement exams
are among the best indicators of college success a&fter normalizing for academic
ability, school quality and family circumstanceso(igherty, Mellor, & Jian, 2006;
Klopfenstein, 2004; Geiser & Santelices, 2004) &ample, Geiser and Santelices
(2004) using four years of admissions and collegestcript data from the University of
California Corporate Student System found that evAidlvanced Placement and honors
coursework had essentially no predictive valuealege success, performance on the
end of course exam was one of the strongest poesliof college success. Dougherty et

al (2006), examining the high school preparatiostafients in the 1988 eighth grade
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class who graduated from Texas public collegesuainkrsities by the spring of 2003,
found that after accounting for student abilityciseconomic status, and school quality,
students who had taken and passed Advanced Platemagses and exams had on
average a 5 year graduation rate that was 30% thigae students who had not taken
an Advanced Placement course. By contrast, stsisemd took an Advanced
Placement class but did not pass the exam hadarggyaduation rate 19% higher than
non Advanced Placement students. Those studemtsosk an Advanced Placement
class, but not the exam had a 5 year graduatiersteit 10% above those who never
took an Advanced Placement course. These dat@sutiat exposure to Advanced
Placement curriculum increases the probabilityadlege success and that taking the
exam improves that probability. Of course, studeativation, a major factor in the
self selection of Advanced Placement and in colkgzess (R. Morgan &
Maneckshana, 2000), is impossible to control iniecal studies.

Some have suggested that the lack of correlatibmdss the completion of
Advanced Placement courses and college successndiaation of lack of rigor in the
classes (McCauley, 2007). One possible reasathéoiack of Advanced Placement
course rigor may be that the growth of Advanced@hzent in schools is the result of
loosening the admission standards for entrancetl@alass in order to increase student
enrollment (Santoli, 2002). If students are emmglin Advanced Placement classes
without the requisite knowledge or skills, even thest skilled Advanced Placement
teacher would be unable to make up students’ defind complete the required

coursework in time for an exam in May. This magoabe a reason for the number of
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students who take the Advanced Placement courseebet sit for the end-of-course
exam. Yet as the disparity in Advanced Placemerdlinent by underserved groups is
highlighted, school system officials are under poes to open enrollment for members
of these groups, without consideration of theidreass for the challenging content.
Underrepresented in AP

The College Board (2008) reported that 1,464,253 students took 2,533,431
exams in 2007 up from 262,081 students taking IF9¢Xams two decades before.
This is an enrollment increase of almost 4.6 tiar@s an increase in the number of
exams taken of over 5.9 times the level in 198@icating that many more students are
taking Advanced Placement exams and they are takorg than one exam on average.
Yet the enroliment of African American and Hispasiadents in Advanced Placement
courses has remained significantly below the netadize of these cohorts in the high
school population (Darity, Castellino, Tyson, C@&McMillen, 2001; Klopfenstein,
2004; Solorzano & Ornelas, 2004).

Solorzano and Ornelas (2004) analyzed the lagkcoéss and availability of
Advanced Placement courses for African Americantdispanic students in California
high schools, and minority student enroliment invAdlced Placement classes in Los
Angeles Unified School District. They found thiata state where the Hispanic
population is expected to be the majority of theleht population by 2009, enrollment
by Latina/o students in Advanced Placement coussgignificantly limited. In the
2000- 2001 school year, California’s top 50 highass in terms of Advanced

Placement course availability had a Hispanic enrelit of 16% in Advanced
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Placement classes while the Hispanic populatidheste schools was 38%. The same
schools recorded a 5% African American enrollmarmdvanced Placement courses
although the school African American population \8&s.

Gaining access to Advanced Placement for mingridyps in low-income
urban school districts where few, if any, Advan&taicement courses are offered
(Klopfenstein & Thomas, 2005) becomes an additipnablem. This can be due to a
number of factors. Often school districts canrifurd to fund an Advanced Placement
course if there are only a few students willingtzept the challenge of taking the
course. Parents are often unaware of the progsmmsaay not advocate for their
children to make sure Advanced Placement prograenawailable. Additionally, many
schools in low-income areas have difficulty reangtqualified teachers to teach the
courses (Geiser & Santelices, 2004).

This problem of reduced access to Advanced Placeocoeirses has several
possible repercussions for students’ chances ofdutollege success. First, many
schools provide additional points on the studegitatie point average (GPA) for each
Advanced Placement course they take, so studerdsvehnot enrolled in these courses
will have lower GPAs making admission to the cafled their choice more difficult.
Second, since more selective colleges are usirgller@nt in Advanced Placement
courses as evidence of ability to succeed on thegsolevel, members of these
underrepresented cohorts are less likely to gamssaion to these schools. Third, the
rigor of Advanced Placement courses and the sulbségxams are considered among

the best preparation for the rigors of college (Kémstein, 2004), without which
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members of underrepresented groups might be lésoaless likely to complete a
college degree. Finally, Adelman (2006) found gtatlents who earn 6 college credits
while still in high school are more than twice é&gly to complete a college degree,
than those who enter college with no earned credlistudent who takes two Advanced
Placement courses and passes the exam with ad better would earn those
college credits at most colleges and universities.

In addition to issues of enrollment in AdvancedcBlaent classes, those
minority students who do enroll in Advanced Placetwasses are finding it difficult
to succeed on the exams. College Boarti'&dnual AP Report to the Nation (2008)
reports that on a national level, African Americamsde up 7.4% of the population of
students taking Advance Placement exams, but 08% ®f students scoring a 3 or
higher (considered a passing score eligible fdegel credit or course exemption at
most colleges) on them. In the same study, Higpstnidents, who made up 14.0% of
students taking Advanced Placement exams in 2000nadly, had 13.6% of the scores
of 3 or higher (Dillon, 2007). In contrast, whgeidents, who made up 61.7% of the
student population taking Advanced Placement exagtsjved 66.3% of the scores of
3 or above. Asian students who made up 10.4%seoétildent population taking
Advanced Placement exams earned 15.7% of the sBareabove. The results for
Hispanic and Asian students may be slightly skelmethe language exams for which
they are already fluent. For example, Hispanidetis make up 14.6% of the
Advanced Placement exam population, but 55.2%axdlaking the AP Spanish

language exam and 78.0% of the AP Spanish litexaxam population. Asian
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students who make up 10.4% of the student populatiade up 89.4% of the Chinese
language and culture exam population and 63.2%ecdapanese language exam
population. This in no means negates their accsimplent with these languages, but
merely points to an area where their native culgives them an advantage that other
students may not enjoy.

Examining the average scores for students fromwepleesented groups does
not improve the picture. Overall, the mean AP grior all students on all exams was
2.83 out of 5. Once again, a 3, 4, or 5 on thereaee considered passing scores, where
the student qualifies for college credit, a 2aasidered “possibly qualified” and a 1 is
“not recommended” for college credit by the Coll&pard. African American
students averaged a 1.91 on all exams, while Hisgaimdents averaged a 2.44 on all
exams. In contrast, the average for white studeats2.95 and for Asian students the
average was 3.05, revealing a significant dispdtyveen these groups and their Black
and Hispanic classmates. Once again, the reaspienthat many of the students in
these underrepresented groups come to Advancednat classes without the
requisite knowledge and skills to be successfutheaourse becomes one of
remediation to get students to a higher level bieaement (Taliaferro & DeCuir-
Gunby, 2008) rather than concentration on collegellcurriculum. Additionally,
Advanced Placement course curricula have been riotedeir breadth of topics rather
than their depth in a few topics, putting studewts insufficient preparation at an even

greater disadvantage.
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AP® Sciences

The issues of underrepresentation noted abovexacesated when one
examines enroliment in Advanced Placement scien@dsican Americans and
Hispanics are more seriously underrepresented vadaced Placement Math and
Science courses than in all other subjects. Iruthieed States in 2007, only 5.6% of
students taking Advanced Placement Biology exam8/o4f students taking AP
Chemistry exams, and 3.8% of students taking Pey&iexams were African
American. Hispanic students made up 14.6% of tdpijation of students taking
Advanced Placement exams in 2007, but only 8.6%axe taking the AP Biology
exam, 6.8% of those taking the AP Chemistry exath3af% of students taking the AP
Physics B exam (Darity, Castellino, Tyson, Cobdyi&Millen, 2001; Dougherty,
Mellor, & Jian, 2006; Klopfenstein & Thomas, 2008organ & Klaric, 2007). In
contrast, White students took 61.7% of the tota@uted Placement exams, took
60.5% of the AP Biology exams, 61.0% of the AP Cistiy exams and 60.6% of the
Physics B exams while Asian students who were Sb#lte student population, took
17.8% of the AP Biology exams, 20.9% of the AP Cistty exams and 19.0% of the
AP Physics B exams.

Additionally, members of these groups who havengited Advanced
Placement science courses and exams have founessuoteasured by a score of 3 or
above, elusive. For example in 2007, African Arcami students had average scores of
only 1.95, 1.71, and 1.71 respectively, on the Aéldgly, AP Chemistry and AP

Physics B exams, and Hispanic students averageedsseb2.16, 1.97, and 1.95
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respectively on the same exams, all of which aresickered failing scores and lower
than the average score on all exams for each egnoigp (College Board, 2008a).
Compare these scores to those of White studentgweldle up 59% of the AP Biology,
60% of the AP Chemistry and 62% of the AP Physiex&m participants with average
scores of 3.09, 2.82, and 2.90 respectively. WAtitdents scored lower than the
average of all exams on both the Chemistry andiBh¥sexams. Asian students
made up 20% in AP Biology, 22% in AP Chemistry 4886 in AP Physics B and once
again outscored all other groups on average w8gB,3.12, and 2.95 respectively on
the Advanced Placement science exams, scoring linaartheir overall average only
on the Physics B exam.

Gender is also an issue when science AdvancedrRéaxteexam participants are
considered. Female students make up 56% of tllestsi taking Advanced Placement
exams, so overall, males are underrepresentedvan®gd Placement programs.
However, in Advanced Placement science, a diffarend appears. Females made up
58% of students taking the AP Biology exam but ati96 of the Chemistry exam
participants and 35% of the Physics B exam paditip The gender gap in Physics is
still quite apparent despite the attention thatissae has received over the past decade

and more (Klopfenstein, 2004).

Advanced Placement science courses and exams warradditional focus for
several reasons. Over the past decade, Asia hargiethas a strong leader in its ability

to attract and train students in science and tdolggpovertaking both the United States
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and the European Union in the total number of $@eand technology degrees
conferred. These Asian countries, specificallymf@arand Japan, have shown a
particularly strong presence in engineering (Nati@cience Foundation, Division of
Science Resources Statistics, 2008). For exanmplee 2004 the United States
conferred a total of 1,407,009 bachelor’'s degrekshich 235,781 or 17% were in
science and engineering. Although this represeaaincrease over the number of
science and engineering bachelor’'s degrees codfar®985 when the science and
technology degrees were 21% of all bachelor’'s deggoenferred, the percent of total
degrees conferred has decreased by 4%. In corapa@$ina conferred 1,196,290
bachelor’s degrees, over 2 million fewer than timetéd States, but 610,705 science and
engineering degrees, or about 375,000 more thadrited States. Even more
importantly, 51% of all degrees conferred in Crama 24% of all degrees conferred in
Japan are in the areas of science and engineenmgaced to 17% in the United States
(National Science Foundation, Division of Scien@s®urces Statistics, 2008).

The United Kingdom and Germany also confer a lapgecentage of bachelor’'s
degrees in science and engineering than the USim@s. The United Kingdom
conferred 76,150 science and engineering degrdesf auotal 292,090 degrees, or
about one fourth of the total, while Germany corddr66,342 science and engineering
degrees out of a total 207,802 degrees conferrathwrst 30% of its total. Although
all of the countries included in the comparisonsrewing decreases in the number of

science and engineering degrees as a percent witéhelegrees conferred over the past
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20 years, only the United Kingdom is declining aate exceeding 10%, while all
others are declining at less than half that rate.

For the United States to remain competitive, it idve to find ways to engage
its young people in serious scientific study andpen doors to them to pursue that
study. One way of increasing the percentageunfesits in science and engineering is
to increase the number of women and minorities alaose these specialties as their
major in college and continue on to a career iffild (Bystydzienski, 2006). The
benefits of doing so are two-fold. First, in terafsheer numbers, women represent
over half of the college population, so increagimgrepresentation of that cohort taps a
large pool of human capital that could raise Anmaripresence in these fields. Second,
the demands of developing new technologies redq@earied abilities and
perspectives of multiple viewpoints so the involesnof all representative groups of
citizens would indeed enhance the nation’s techpicavess and speed technical
advance (College Board, 2008a).

A student’s precollege experience with sciencekisyavariable that will
influence her/his motivation to continue in theagiéine. Advanced science courses
such as offered by the Advanced Placement Proghanid be considered vital in the
role of increasing students’ interest and motivatm study science as well as providing
the added incentive of earning college credit andiscipline while still in high school.
Studies examining aspects of academic ability, kkmigcthat students with high math
and science scores such as SAT’s, calculus and lotjie school math scores are

significantly more likely to choose science or ewgring majors than those who have
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high reading scores (Blickenstaff, 2005; Hazari &.12007; Ordovensky Staniec,
2004). Therefore, previous success in scienceeated subject areas provides the
motivation many students need to pursue scienceliage. With these studies in
mind, school systems across the nation are beiagget with finding ways to entice
more students into rigorous math and science cewtseh as those in the Advanced
Placement program and to provide the means foetsieslents to be successful once
they are enrolled.

Unfortunately, the charge to improve enrollment ankdievement in advanced
science in high school has not necessarily beensig success in either motivating
students (especially in underrepresented groups)ribnue their science education in
college or in preparing students to succeed imsei€lasses once they got there.
Sadler and Tai (2007) have published one of thesfiemies on Advanced Placement
science achievement that was not sponsored bydheg€ Board. Using survey data
from about 8,600 college students in 55 randomllgcsed colleges, Sadler and Tai
estimated that in 2004, one in five college freshiad taken an Advanced Placement
science exam and that within that group, studeet®pned better on the corresponding
introductory science class in college than those hdd not taken an Advanced

Placement science class in high school.

Once students were matched according to SAT scm&hiematics grades and
science grades in high school, parent educatioe, end kind of high school the

student attended, however, the differences becanch tess apparent. Students who
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had taken the Advanced Placement science classcaned a 1 on the exam did no
better in the introductory college course than stisl who had taken the regular course
in high school (mean score 79.18 for regular couss@8.11 for AP score of 1) .
Students who scored a 2 on the Advanced Placeroienice exam did no better than
those who had completed an honors class in thameeiin high school (mean score of
81.98 for honors vs. 82.11 for AP score of 2), stutients who scored a 3 on the
Advanced Placement science exam did no bettersfuaients who had taken the
Advanced Placement science course but not the éx&an score of 85.21 for no exam
vs. 84.30 for AP score of 3). Students who scdr@uiean score of 87.15) or 5 (mean
score of 89.77) on the Advanced Placement sciexan® acored on average 3.4 and 4.6
points higher than the average score in the coll@geductory science class which still
puts the average Advanced Placement student dratBe course since the overall
average of all students in the course was an &aélér & Tai, 2007). Considering that
most students who have earned a 4 or 5 on the exard have been given college
credit and/or exempted from the introductory cowtsmost universities, one would
have to assume that the majority of the students passed the Advanced Placement
exams were not included in the population. Addiilty, Advanced Placement scores
were reported by the students themselves, allottiagossibility that not all students
reported truthfully.

Student motivation to continue in science beyormr tAdvanced Placement
course is another important factor in improving mluenbers of science degrees that are

awarded. Hertberg-Davis and Callahan (2008) inésved 200 gifted students in
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Advanced Placement and International Baccalautasses and found that though
many students enjoyed the academic challenge analibortunity to study with other
motivated students like themselves, there werdfgignt drawbacks. Most noted were
the strenuous work load and lecture-heavy struatitiee classes which put
tremendous pressure on most students and wer@madacive to retaining some
gualified students. Minority students in particulaund the atmosphere unwelcoming
because they were often the only student of thieiie background in the class. In a
previous study, Kyberg, Hertsberg-Davis and Calat2907) interviewed teachers,
administrators and students at two schools thashkad significant shifts in the school
demographics over seven years and one schooldkdiden historically African
American, found that minority students were mokellf to be successful in Advanced
Placement classes when the belief in the studabilgy to succeed was pervasive and
consistent across the staff, and when the schoditaected a “scaffolding” (pg 173) of
flexible support to meet students’ needs for resuwgatn, improved in-depth
understanding and feelings of self-esteem andaszth.
Motivated to Learn, Motivated to succeed

Behavior modification via the use of rewards andiplaments has become so
deeply rooted in our society, it is viewed as comreense (Blickenstaff, 2005; Buck,
Kostin, & Morgan, 2002; Bystydzienski & Bird, 200@)he primary premise of the
theory is that if you offer an incentive, whethiexahcial, gifts, or grades, people will
act the way you want them to. The other side isfttieory states that people will avoid

behaviors that produce punishment, which runs #meug from physical pain to the loss
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of a promised reward. A low grade for a studentloa seen as a punishment in that the
“A” is held up as a reward for performance, whiemde taken away if the
performance does not measure up to teacher sefastin

Yet Kohn refutes the strongly-held belief in thengo of incentives to change
behavior (Kohn, 1993) providing evidence from oaeatozen studies that the use of
external motivations such as cash actually redagenatial intrinsic motivation for the
task and reduce achievement on task related assessnOne such study, in which
undergraduate students were asked to choose tieerpitat was least like the other
patterns on the page, found that students pronaisedard for the activity performed
significantly worse than students who were notreifiethe reward (Viestri, 1971).
Pittman, Emery and Boggiano (1982) in a reviewhefavailable research noted that
people offered rewards:

chose easier tasks, are less efficient in usingnfioemation available

to solve novel problems, tend to be answer-orieatetimore illogical in

their problem-solving strategies. They seem tokwarder and produce

more activity, but the activity is of lower qualjtyontains more errors, and is

more stereotyped and less creative than the wockmparable non-rewarded

subjects working on the same problem.
Based on these studies, offering rewards for tmsypuof more challenging academic
work may succeed in increasing enrollment, bunigkaly to improve the very skills
and mastery that students are there to gain, aiicelynto make them successful on the

end-of-course exams.
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Students who take on the challenge of rigoroussswork such as that offered
by the Advanced Placement program may be motivatéld so for several possible
reasons. Hertberg-Davis and Callahan (2008) ireed approximately 200 teachers,
300 students, 25 building-level administrators, 8rdvanced Placement or
International Baccalaureate program coordinatoes awperiod of 4 years and found
that students choose to enroll in these challengiugses because of their intrinsic
interest in the subject matter and the opportuaityrded by the advanced curriculum
to delve deeply into topics of interest to themmaglavith other like-minded classmates.
Most also noted the extrinsic rewards for taking ¢burse, such as improved chances
of admittance to competitive colleges, skippingadtictory courses in college, and
preparedness for the rigors of college, all intamsotivations.

Students are often put off by the workloadwdllenging courses which can be quite
daunting (Blickenstaff, 2005). Students interviehvite the Hertberg-Davis study spoke
of sleep deprivation, constant stress, and a dgned social life. Students in the study
who consequently dropped the Advanced Placemedntennational Baccalaureate
courses for “regular” level found that the rigorsaabsent and their classes could be
redundant and boring, but that their quality of ifinproved.

For minority and low income students, the motivatior taking rigorous
coursework is even lower. Many come from familidgere they will be the first to
attend college, so they may not have the push frarants or the understanding of the
benefits that rigorous coursework holds. Hertdeayis et. al. (2008) found that

students coming to Advanced Placement coursesédirst time without the requisite
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background skills (writing, study, time-managemskilis) were seldom given the
chance to catch up to their classmates. In areeatudy Kyberg, Hertberg-Davis and
Callahan (2007) interviewed 75 gifted minority satk in three urban high schools and
found that gifted minority students often felt st@d because they take classes that are
attended mostly by white students. In additiohosts in low income or high minority
areas tend to offer fewer advanced courses so $tiggdents, if they have access at all,
are less prepared for the rigor of Advanced Plac¢mmaurses (Sadler & Tai, 2007).

Are Financial Incentives the Answer?

In order to increase enrollment of students in Acbesl Placement classes,
schools have offered incentives in many forms. &esohools in all 50 states and the
District of Columbia offer some form of grade intiga for participation in Advanced
Placement, International Baccalaureate (IB) or énabliment courses (Kohn, 1993).
Grade incentives offer students additional pointheir Grade Point Average (GPA)
for completion of more rigorous courses. For exi@npan A in a non-AP course is
worth 4 quality points, the same grade in an AR diBdual enrollment course may be
worth 5 quality points. Additionally, some collegesalculate students’ GPA to
include additional credit for Advanced Placemenirses (Hertberg-Davis & Callahan,
2008) leaving those students without access t@tbesrses at a possible disadvantage
in the college admission process. However thisgss is far from universal with some
Virginia schools removing weighted credit beforéatating student GPA (VCU

Honors College bulletin, 2009)
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In order to increase access to Advanced Placenseinses by minority and low
income students, Congress enacted the “Accesgjto $tandards Act” as part of the
“No Child Left Behind” legislation (Lichten, 2000)This act provides funds though
grants for teacher training, exam fees, materiatssapplies supporting the
development and expansion of Advanced Placemegtamts. State and local
governments are also investing heavily in Advarkdement programs, by paying for
exam fees and offering teacher professional dewadop, though funds for some of
these programs have not been as available afidipstd (Geiser & Santelices, 2004;
Jeong, 2009).

The use of financial incentives can be a meanéfsetahe cost of exams for
students, or more likely the parents who actuadly fhe fees, which at $86 per exam
can be prohibitive. College Board itself offerea reduction of $22 for those who can
document financial hardship (College Board, 2008ajl some school divisions pay all
or part of the fee for their students. These itiges, meant to remove barriers and
entice students to take more rigorous coursewodkifam culminating national tests
attached to them, can be costly for local and stelt@ol agencies with little available
research that supports their success (Geiser Selizad, 2004).

Paying the fee for Advanced Placement exams at®ades school divisions
with the ability to require students to take thams. So, rather than use the fee as an
incentive, it is being used by many school divisiamVirginia and elsewhere as a stick
that attempts to force students to sit for an ei@y may feel unprepared or unwilling

to take. Once students are registered for the gtteay are required to pay a penalty, or
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lose the weighted credit for the course if theyndosit for the exam (Matthews,
2007a).

A few school divisions offer cash incentives fospiag scores on the exams,
thus rewarding students for their performance (§e2809; Matthews, 2007a). The
first program of its kind in Texas involved 10 solowith a minority-majority and/or
low income population. This program offers betw&&00 and $500 cash to students
for passing scores (3, 4, or 5) on an AdvancedeRlaat exam, and additional cash
incentives to Advanced Placement teachers if gtanients pass the exams (Jackson,
2008). The program also includes important elesisath as teacher training by
College Board and curricular reforms in earlierdgsthat prepare students for the
Advanced Placement program. In the first yeahefgrogram (1996), Advanced
Placement enrollment increased 171% (data onlyablaiin percents), and by 2002 the
schools were achieving a pass rate of 132 per $f@@nts compared to 86 per 1000 in
Texas as a whole and 80 per 1000 in the U.S. dP#ne program’s success is attributed
to the incentives for teachers and the trainingsamport that the teachers receive
(Access to High Standards Act, 2001). This progaauth others like it are largely
funded by grants and donations from private cotjpama, and have produced enough
early success to be expanded to over 50 schodlsxas and adopted in some schools
in New Mexico and New York City. Additionally, sitar programs have recently been
started in Alabama, Connecticut, Kentucky, Massaetts, Virginia and Washington

(Jackson, 2008; Klopfenstein, 2004; Klopfensteiilomas, 2005).
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The program instituted in 31 schools with largehhigk populations in New
York City offered a $1,000 cash reward for a sair® on an Advanced Placement
English, math or science exam, $750 for a score ahd $500 for a 3 on an exam. The
program produced modest gains in its first yeahwai additional 345 Advanced
Placement tests being taken in those subjects¢up 4,275 to 4,620) however the
number of passing scores declined by 5 from 1,481,476 (Hoff, 2004; Juilleret,
Dubrowsky, Ridenour, McIntosh, & Caprio, 1997).u&nts received more scores of 5
than the previous year, but the number of 4's dadi8creased. Although there was
disappointment by the creators of the incentivegmm, the fact remains that the
program increased enrollment by 8% in one yearenthié passing percentage remained
essentially flat. If the program’s aim is to targ@nroliment to persuade more students
to sign up for Advanced Placement classes, theasta success and the money was
properly allocated. If, however, the main conasrthe scores that the students earn on
the exams, then it might be more appropriate tacate funds to improving enrollment
in pre-AP classes that adequately prepare stuftantse rigors of Advanced Placement
classes or to teacher training (Jackson, 2008)th®wther hand, if younger students
see that money is being paid for specific scotesy may enroll in rigorous preparatory
courses on their own to help assure a cash rewaet they get to their junior or senior
year in high school.

Jeong (2009) examined state-wide Advanced Placeimesrtive programs
using the Education Longitudinal Study of 2002 fdtinat there was little benefit from

these programs in terms of Advanced Placement g@eatitipation or performance.
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Although some of the reports and studies are piamisio studies to date have
examined specifically how Advanced Placement s@amurses and exams fare
compared to the program as a whole or to othereammdsubject areas. Advanced
Placement sciences are a particularly rigorousgodwwourses (College Board, 2007),
which unlike English, History or Math courses, neenend that students have taken a
year of the same subject prior to enroliment inAdganced Placement course. This
relegates the Advanced Placement Sciences tovaestatus, since the student has
already taken the science requirements for hediplsma. Additionally, the work of
this “pre AP” year is also challenging, and for matudents who have not had a firm
science foundation previous to it, “pre-AP” is th@y year of the subject they are
willing to take. Other students, who have tradiéitty not been tracked into honors
courses, when faced with the decision to take araAded Placement course, are less
likely to attempt an Advanced Placement sciencessoand are less likely to be
successful if they do attempt it without the “prB"Apreparation. Although financial
incentives are attractive to students, that aloag not be sufficient to entice students
into these most rigorous courses when they canveetiee same financial incentive in
other subject areas with only a one year commitment

Waiving course fees or offering cash awards resadhe financial barrier for
some students who may want to take an Advancee@Rlaat course or entice students
who may not otherwise be motivated to take on these rigor, but does nothing to
improve the preparation that students need to sdcireAdvanced Placement classes.

Financial incentives for Advanced Placement examswards for AP scores are used
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in many school systems to entice students to tag®etrigorous courses and have
increased enrollment overall (Hoff, 2004; JuilledE97; Manzo, 2004; Medina, 2007),
but specific support structures and teacher trgiane equally important to give
students from low income and minority backgroundiglating chance of success
(Jackson, 2008).

Summary

The charge of “No Child Left Behind” is to teacl cildren at high levels,
regardless of the background or preparation witlclvthat child comes to class. A
report by the American Diploma Project (Gootmanb@&eff, & Hu, 2008) states that
college and work place preparedness increasinglyinethe same skill set, and that
students should be equipped with these skills thgss of their post secondary plans.
A major challenge for schools, particularly at theldle and high school level, is to
improve their content offerings and to assure thdtlren are given opportunities to
learn challenging content. This is a particulatpem for low-income and minority
students who are often passed through a serieatefed down courses without
mastering enough of the content to pass state Boduose exams (Kyberg, Hertberg-
Davis, & Callahan, 2007).

Students who participate in Advanced Placementsesuand the subsequent
end-of-course exams have been shown to be moressfatin college than students
who do not take the classes and exams regardlélse s€ores received on the exam
(College Board, 2008; Dougherty, Mellor, & Jian0B). The experience that students

have in challenging courses is one of the bestatdrs for future success in early
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college, and for completing a college degree witiiinyears (Adelman, 2006).
Students who typically take the most challengingrses are those who are motivated
by the learning process, interested in the sulgi@ctent, or are more comfortable being
in class with other like-minded students, all forafigntrinsic motivation. In addition,
these same students cite extrinsic motivationabfacsuch as the increased GPA and
chances to get into top-tier colleges as reasanseisevering in challenging courses
(Achieve, 2004). However, for many students aneéma, the indicators of college
success are insufficient by themselves to entiemtto take Advanced Placement or
other challenging courses when less challengingsesican be taken instead. The use
of financial awards could be the added incentivedee to raise enrollment in rigorous
courses by underrepresented groups, though to staients successful in those
courses once they enroll will require additionalaerces for teacher development,
student remediation, and support services.

The institution of financial incentives paid for the school division in order to
increase Advanced Placement enrollment is an exgepsoposition that has taken root
across the state of Virginia and elsewhere. Yeirpact of these incentives has yet to
be measured. This study will evaluate the imp&th@se financial incentives on
Advanced Placement course enrollment and examsagokérginia school divisions,
looking particularly at the impact on Advanced Rlaent science courses. The study
will address the enrollment of typically underreggeted groups in Advanced
Placement courses as a function of the institudfidmancial incentives and evaluate

the success of these groups on the end-of-couesaex
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CHAPTER 3

METHODOLOGY

This chapter provides a description of the rededesign, the sample used in
each of the two phases of the study and the papaoladbm which each is drawn. This
is followed by a discussion of the variables exadjrand the sources of the data that
was collected in each phase. Finally, the methagotbat was used for data collection
and strategies for data analysis of each phasgisressed.

Research Design

The research design for this quantitative studyisexperimental, ex post facto
in nature, examining changes in Advanced Placeemmnallment, the number of
Advanced Placement test takers, and Advanced P&adezmam scores earned by
students over a three year period as a functisgheohumber of years a financial
incentive has been in place.

Phase |
Research Questions
Seven research questions were addressed in ttss phéhe study. These were
1. What is the relationship between the numbemeafs that school divisions

have paid Advanced Placement exam fees and théneent in Advanced
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Placement courses when factors including schoel sacioeconomic status,
academic achievement, and the size of the tradilypnnderserved minority
population are considered?

2. What is the relationship between the numbeeatfs that school divisions
have paid Advanced Placement exam fees and thearwhBdvanced
Placement exams taken when factors including sctipe] socioeconomic
status, academic achievement, and the size ofat#ionally underserved
minority population are considered?

3. What is the relationship between the numbeeafs that school divisions
have paid Advanced Placement exam fees and thagevecores on Advanced
Placement exams when factors including school s@&peconomic status,
academic achievement, and the size of the tradilypnnderserved minority
population are considered?

4. What is the relationship between the numbereafy that school divisions
have paid Advanced Placement exam fees and thergextqualifying scores
(3, 4, or 5) on Advanced Placement exams whenraatoluding school size,
socioeconomic status, academic achievement, arglzbef the traditionally
underserved minority population are considered?

5. What is the relationship between the numbeeafs that school divisions
have paid for Advanced Placement exam fees anduimder of Advanced

Placement science exams taken when factors ingstinool size,
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socioeconomic status, academic achievement, arglzbef the traditionally
underserved minority population are considered?

6. What is the relationship between the numbereafry number that school
divisions have paid Advanced Placement exams feg@she average scores on
Advanced Placement science exams when factorgdingschool size,
socioeconomic status, academic achievement, arglzbef the traditionally
underserved minority population are considered?

7. What is the relationship between the numberaty that school divisions
have paid for Advanced Placement exam fees angaifuent of qualifying
science scores (3, 4, or 5) on Advanced Placemxam®when factors including
school size, socioeconomic status, academic aahniewe and the size of the

traditionally underserved minority population amnsidered?

Sources of Data

Both primary and secondary data on Advanced Placepwdicies and

enrollment in Advanced Placement courses wereateliefrom school divisions and

high schools in Virginia. Secondary data about Aubeal Placement enroliment,

College Board test and scores data, and high sclemebgraphic data were also

provided by the Virginia Department of Educatidsringing data from several sources

together allowed the examination of trends in AceghPlacement enrollment and

average scores across the Commonwealth of Virgimigprovided comparisons among
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schools with similar demographic factors basedhemiumber of years financial
incentives had been offered.
Sample

The population for the study was Virginia high solsooffering at least one
Advanced Placement course. Although payment of Aded Placement exam fees is
typically a division level decision, the makeuptloé student population of each high
school within a division can be quite different wiican markedly change the impact of
the incentive. It is appropriate, therefore, tamine the impact on the high school
level where other explanatory factors can be exathinore closely.

The sample was nonprobability and purposive inneatuthat the participating
high schools have an Advanced Placement progrgtace. Table 1 lists the sample
size and percent of schools included for each@W#riables used in the study. Of the
325 comprehensive high schools for which the sitérginia reports data on
Advanced Placement enrollment, 300 schools (926t f£05 divisions reported data
all three years of the study and were includedhéreports received by the state of
Virginia from the College Board. Any school thad dot report Advanced Placement
enrollment data and/or were not included in theé€da Board reports for any of the
three years were scrubbed from the dataset. Cbllege Board data for the state of
Virginia indicated that over the same time perstddents from 215 schools (62%) took
Advanced Placement science exams, however, onlgd®dols had sufficient
enrollment in Advanced Placement science coursesg(than 10 students) to report

average score data.
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Table 1

Number and Percent of Schools Repgpon Each Variable

Variable n % of total sample
High Schools 300 100%
Years of exam fee payment 264 88%
Exam requirement reported 242 81%
% underserved students 300 100%
% eligible for free/reduced lunch progre 292 97%
School size 300 100%
Achievement (average SOL scores) 298 99%
AP Enroliment 2007/08 298 99%
# AP tests taken, 2008 300 100%
# AP science tests taken, 2008 215 72%
Average AP scores, 2008 285 95%
Average AP science scores, 2008 194 65%
# Qualifying AP scores, 2008 300 100%

# Qualifying AP science scores, 2008 300 100%

Information on Advanced Placement exam fee paymelnties were received
from 264 schools representing 88% of the samplé,(40%) of these do not pay for

Advanced Placement exam fees, and 152 schools (52&bfor Advanced Placement
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exam during the study period. Of the 300 schaotbeé study, responses from 242
schools on the policy of requiring students to tAkkeanced Placement exams indicated
that 97 schools (40%) require students to takexiaen, while the other 144 schools
(60%) do not have this requirement.

The use of Virginia schools for the study was gisgposive. Virginia ranks
among the top states in the nation in the numbé&detinced Placement exams taken
by its students (College Board, 2008), so was tefrést to determine how the
enrollment in Advanced Placement courses is digkeih throughout the state.
Variables & regression models

The explanatory variables and outcomes for eadkarek question are outlined
in Table 1 below. The linear regression model dsethe student enrollment outcome

was

Ei=/+@ +@+@+@ +@+@+eror

where
E;, ENROLL =the change in the number of studentsakit least one
Advanced Placement courses from the 2005/206060l year to the
2007/2008 school year (year 3 minus year B adio of the average high
school enroliment.
/, INCENTIVE =the number of years that financial incentives Haeen in
place ranging from O to 10 years.

@, SIZE = size of the division measured as the @eermimber of students in
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the school over the three year period from 2008008

@, SES = socioeconomic statas indicated by the percent of students in the
school that qualify for free or reduced-price lunch

@, ACADEMICS =the academic achievement of the students in theobcis
measured by the average percent of students pabsingrginia Standards
of Learning tests in thechool over the same three year time period

@, MINORITY =the size of the traditionally underserved Advane&tement
population measured as the percent of Black and Hispanic stside
enrolled at the school averaged over the same taar time period.

@ EXAMREQ = whether the Advanced Placement exam wagasired or
optional for the students at the school.

@ ENROLL 05/06 =the Advanced Placement enrolimémihe beginning of

the study period, the first year examined in thel gt

error, sum of squares error/degrees of freedom

The linear regression model for the exams takeooou¢ variable is
Eo=1+@+ @+ @@t @ +@ +error
where

E, TESTS = the number of Advanced Placement exams iak2008 as

reported to the Virginia Department of Educationty College Board.
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The explanatory variables are the same as in ow@é&gexcept forg, TESTS
06, thenumber of Advanced Placement tests taken in 20@6irist year examined in
the study.

The linear regression model for the average sansgome variable is

Es=/+@+@+@g+@t @ +@+error

where

Es;, SCORES = the average exam scores for the 2008 20fm period.
The explanatory variables are the same as in ow&graxcept forgy, SCORESO06 =

the average exam score in 2006, the first year mehin the study

The linear regression model for the average sareome variable is
Ea=1+@ +@+ @+ @t @ +@+error

where

E4, QUALSCORE = the percent of exam scores in 20QB sgores of 3, 4, or 5.
The explanatory variables are the same as in owé&graxcept for
@, QUALSCOREO6 = the average exam score in 2006jrsteyear examined in the
study

The last three indicators in phase | examine thebar of students taking
Advanced Placement science exams and average Aety&t@cement science exam
scores, and the number of qualifying science saeaased in 2008. The linear

regression model for the science exam takers owa@mable is
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Es=/+@+@+@+@+ @ +@o+ error
where
Es SCITESTS = the Advanced Placement science exarans tak2008.
The explanatory variables are the same as in ow€&anexcept forg,y, SCITESTS06
= the number of Advanced Placement science exdtea ia 2006, the first year
examined in the study
The linear regression model for the science exaresmutcome variable is
Ee=1+@+ @+ W+ @ +@ + @ +error
where
Es, SCISCORES = average scores on Advanced Placeriente exams in
2008.
The explanatory variables are the same asttomek; except for
@; SCISCORESO06, the average scores on Advanced Platsoience exams in 2006
The linear regression model for the qualified sceescores outcome variable is
Er=1+@ + @+ @+ @+ @ +@2+error
where
E7, QUALSCISCORE = the percent of exam scores in 2008 scores of 3, 4,
or 5.
The explanatory variables are the same as in owégraxcept for
@2, QUALSCISCOREO6 = the average exam score in 20b@gfirst year examined in

the study
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The reliability of Advanced Placement exam scoEslbeen evaluated by
Bridgeman, Morgan and Wang (1996). The reliabhtyach component (multiple
choice and free response) was measured indiviguatymultiple choice component
using Kuder-Richardson formula 20 and the freearsp section using Coefficient
alpha. The composite reliability for each exam wasulated by combining the
component reliabilities. The composite reliabilignged from 0.87 for the AP
Psychology exam to 0.94 for the AP German Langexgen. Additionally,
recommendations for improving the reliability oetexam scores, including increasing
the number of free response essays and increasidgrgraining, have been
implemented since this evaluation was made. ThereAdvanced Placement exam
scores are a reliable measure of student succéissse courses.

Phase I
Research Questions

The two research questions for phase Il are

8. What is the relationship between the numbeeafs that school divisions

have paid for Advanced Placement exam fees anduimder of students

enrolled in each individual Advanced Placement sewrhen factors including
school size, socioeconomic status, academic aanieve and the size of the
traditionally underserved minority population ammsidered?

9. What is the relationship between the numbeeafs that school divisions

have paid for Advanced Placement exam fees anduimber of students in

each class taking Advanced Placement exams wherdancluding school
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size, socioeconomic status, academic achievemahtha size of the

traditionally underserved minority population ammsidered?

Sample

The sample used to examine student enrollment bsgseovas a subset of
Virginia school divisions that have kept data odividual course enroliment by high
school over the past three years from 2006 thr@@§I8. This differs from the
enrollment statistic that the Virginia DepartmehEducation requires divisions to
report, which is the number of students enrolledtiteast one Advanced Placement
course, a statistic that does not account for stisdeking multiple Advanced
Placement courses. Knowing individual course émexht and comparing that to the
number of students that take the Advanced Placeexamh in that course is a good
indicator of the impact of using division resourtepay the exam fees for the students.
However, only a small number of school divisiongfké¢his data over three years, so
the high schools in those school divisions who egjte provide the data, made up the
sampling population for this part of the analysis.
Variables & regression models

The regression model for the course enrollmentayué&variable is

OF | +@ + @+ @+ @y +@ +¢@ +error

where

O; COURSE = the course enrollment in Advanced Placement

courses in the 2007/2008.
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Explanatory variables are the same as in Phasevieab
The regression model for the Advanced Placemeahs)outcome variable is
Oo= 1 +@ + @+ @G+ @+ @ + @ +error
where
O, RATIOTEST = the ratio of Advanced Placement teskeh by Advanced
Placement course enrollment for 2008.
Explanatory variables are the same in Phase |@ageadxcept fog; RATIOTESTO06 =

the ratio of Advanced Placement tests taken by Aded Placement course enrollment

for 2006.
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Table 2

Variables by Research Question

Research Variables Variable name Operational Definition Type
Questions
Phase | & Il
All Explanator INCENTIVE Number of years with Continuous
y variable financial incentive
School SIZE School size = Continuous
level Average student enroliment
factors over three years from 2006-20C
SES Socioeconomic Status = Continuous
% students eligible for free or
reduced lunch program
Academic achievement = Continuous
ACADEMICS Average percentage of student:
passing the Virginia SOL test
MINORITY Size of underserved ethnic ~ Continuous
groups=
% Black and Hispanic students
of total school enroliment
EXAMREQ Students required to take Al pichotomous
exam (Y/N)
Phase | _
1 Outcome  ENROLL Enrolliment in AP courses in Continuous
variables 2007/08
2 TESTS Number of AP tests taken jr Continuous
2007/08
3 SCORES Average scores on AP exan Continuous
2007/08
4 QUALSCORE Percent of qualifying scores Continuous
(3, 4, or 5) on 2008 AP
exams
5 SCITESTS Number of AP science Continuous
exams taken in 2008
6 SCISCORES Average scores on AP Continuous
science exams 2007/08
7 QUALSCISCORE  Percent in qualifying AP Continuous

scores of 3, 4, or 5 on exam

51

www.manaraa.com



Phase Il
1 Outcome COURSE AP course enrollment 2008 Continuous

Variables

2 RATIOTESTS Ratio of AP tests taken to A Continuous
course enrollment 2008

Procedure

The viability and size of the sample was identifissthg a short electronic
survey which was emailed to 134 school divisionesuqtendents in the state of
Virginia. The survey requested information on tiee a financial incentive is offered
for Advanced Placement exams and if so, the forth@incentive. The choices given
were paying the exam fee, paying cash incentiveudents based on the score on the
exam, paying financial incentives to Advanced Piaeet teachers, and other.
Respondents were given the opportunity to checthatlapply and to expand on the
“other” designation. A copy of the survey is attad as Appendix 1.

An updated second survey was sent via email tprineipals and/or guidance
directors at each high school in Virginia to elateron the financial incentive policy at
the school. A copy of this survey is attached irp&pdix 2.

Institutional Review Board approval was applieddarApril 27, 2009 and
received on August 11, 2009. Requests were thents all Virginia school division
superintendents via email for approval to survéyost personnel. Division level
reviews were required and completed for 15 of tesl divisions. Emails to school
principals and/or guidance directors were senpasavals were received from the

division offices. Follow up emails were used frboth the first survey and the second
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survey to improve response rate and to retrieveinganformation from the initial
response.

The Virginia Department of Education was conta@ed agreed to provide
school level data including school enroliment fog three year period to be examined,
the percent of students qualifying for free or m@hl+price lunch programs, the
Standards of Learning (SOL) End-of-Course (EOQ)gesres for the school, and the
percent of African American and Hispanic studeetyad by the school. The Virginia
Department of Education also provided total stuégemdliment by school, the number
of Advanced Placement exams taken by studentscim ®hool by subject, and the
average scores on Advanced Placement exams bycstdisjeach school for the three
years beginning in the 2005-2006 school year axihgrin the 2007-2008 school year,
data which were compiled by the College Board.

Information was gathered from Virginia public higthools by means of a short
electronic survey using Quia, an on-line teacher dihe data collected from the high
schools included whether Advanced Placement examdee paid for by the division or
school, the year in which that policy was institytany additional types of financial
incentives that are offered, whether the incentaresoffered to students, teachers or
both and whether students are required to takAdvanced Placement exams in
courses in which they are registered. Additionahda be gathered include grade-point
incentives awarded for Advanced Placement coumsgé®\dvanced Placement

recruitment and enrollment policies. In additithre division research offices were
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contacted to request access to the Advanced Platatuelent enroliment data by
course for the three years from 2006 to 2008.

The information received from all sources was oizahin Excel spreadsheets
where the data were matched, calculations madeterrdine average school size,
average SOL test scores, percent of students leliffibfree or reduced lunch
programs, percent of Black and Hispanic studentsarschool population. Missing
data in enrollment, average scores, and percetifygo@ scores were assumed to be
the average of the data for that school from ydaswere reported. Schools with
fewer than 10 exams on any Advanced Placement &&amnot reported by the state.
Based on the recommendation of the personnel &@¢partment of Education, random
numbers between one and nine were generated & f#ohools to approximate the
Advanced Placement exams taken. Forty five peraitite courses offered in Virginia
public schools result in ten or fewer studentsrgjtfor the Advanced Placement exams
at the culmination of the course.

These data were then transferred to SPSS versiaméig data analysis was
conducted and appropriate reports were gener&kadchool and division names were
coded and no identifying information was includedhe reports generated from the
study.

Data Analysis
Descriptive statistics were generated for eachabégito determine the size of

the sample, the mean and standard deviation fér @atcome variable. Paired t-tests
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were used to determine the change in each outcaneble from the 2005/06 school
year to the 2007/08 school year.

Analysis of Variance (ANOVA) was used to compareans and establish
associations between variables. Statistically &ant results were then analyzed using
Tukey and Bonforoni post hoc tests. Hierarchiegression analyses were performed
on each of the outcome variables as outlined alaethe principle explanatory
variable, years that Advanced Placement exam faes Ibeen paid), being entered
after the outcome variable from 2005/20@g)(hrough @@.2), which was used to
evaluate the change in the outcome over the treassyexamined in the study, and the
preexisting school based explanatory variabley@dize (), socioeconomic status
(@), student achievemengj and ethnicity(¢). The exam requiremenfgy) was
entered after the payment variable. Each demographiable was entered
individually to determine which variables contribdtmost significantly to the model.
These variables were then entered in sequence bagédt contribution.

Hierarchical regression modeling was added to tiadyais because it allowed the
researcher to determine the levels in which the da&tre entered into the model
(Stockburger, 1998).

The original outcome variable, the ratios of thecome in 2008 to the same
outcome in 2005, resulted in no meaningful contrdms from any of the explanatory
variables regardless of the order in which thealdeis were entered into the model.

Therefore, the outcomes were changed to the valoes2007/08 and the matching
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outcomes from 2005/06 were then added as an exptgnariable to each model.
There variables resulted in statistically significenodels, but the size of the
contributions from the 2005/06 outcomes, which ateast 48% if no other variable
was present, overwhelmed any small contributiooshfthe other explanatory variables
regardless of the order in which the variables vegrtered.
Limitations

Some possible limitations of the study include dasthat could affect the
Advanced Placement enroliment or scores earneddeafced Placement exams in
unpredictable ways. Possible factors would inclciagnges in teachers for Advanced
Placement courses, changes in the Advanced Platégate keeping” process for
enrollment in Advanced Placement, or the additioremoval of Advanced Placement
courses. Advanced Placement teachers are typigalljknown within a school, so a
teacher’s reputation as being “easy”, for examgbel/d increase enroliment but have a
negative effect on scores, or the reverse coulduge A new teacher in an Advanced
Placement course is an unknown factor that cactadt®res or enroliment in ways that
are impossible to predict. Gate keeping by teached guidance counselors, which
sets required grade or course minimums beforedestus recommended or permitted
to register for an Advanced Placement course, Bas loutine (Finn & Winkler, 2009).
Any changes in the policies for enrollment in Adeed Placement courses could
significantly change the course enrollment or agerscores from one year to the next.
Finally, significant changes in Advanced Placenambliment can come from

redistricting across a division or the opening ofea school within a division. These
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changes may offset each other across a state weth300 high schools, but there is no

way to insure these factors are not threateningalhdity of the study.

Researcher prospective

As a high school science teacher and a departrhairperson who has spent the
past fifteen years working largely with high schetuldents and fellow teachers, | have
developed a passion for the process of engagimigstsi in learning. | have used
whatever tools, tricks, and treats | can find tefkeny students involved in their
learning and striving for deeper understandingdifidnally, | spend considerable time
sharing what | have learned with other teachemae students can find that love of
learning that so often eludes them in high schddblave spent nine of my fifteen years
teaching an Advanced Placement science courser dittvanced Placement Biology
or Advanced Placement Chemistry, and have witnefsstdand the policy change
from having students pay for their Advanced Plaggnre@am fees to payment of the
exam fees by the school division.

The goals of this policy change in my school dwsvere two-fold: first, to
increase overall enrollment in Advanced Placemeuntses in the division and second,
to be able to require students who are in Advarmiadement courses to take the end-
of-course exam in May. Both of these are posigoals for the students, so | became
interested to see what the results of the poli@ange would be.

Although I only witnessed two years of the new gplin my own classroom, | had

seen no change in either enrollment or averageescdrthought this might have
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something to do with the fact that Advanced Plaggr@emistry is considered to be
among the most rigorous of the courses and exaorseped by the College Board.
Since many students find Chemistry to be verydittianyway, they would be unlikely
to attempt the Advanced Placement Chemistry cdursenight try an Advanced
Placement course in another subject. It was thauggnversation with my principal
about this that led me to the idea of investigathmguse of financial incentives as my
dissertation topic. This information will enablénainistrators to make decisions on the
future use of financial incentives in the face @&l@ving economy and possibly severe

budget cuts.
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CHAPTER 4

FINDINGS

This study was conducted to determine the impadtigfinia school divisions’
policy of paying the fee for students to take Adwah Placement exams on: (1)
Advanced Placement course enrollment, (2) the numib&dvanced Placement exams
taken by students, (3) the average scores earnAdvanced Placement exams, and (4)
the percent of students earning qualifying scoe@arf scores of 3, 4, or 5) over the 3
year period from the 2005/2006 school year to B@/22008 school year. A second
goal of the study was to examine the relationggp paying for Advanced Placement
exams fees by Virginia school divisions had speally on: (1) the number of
Advanced Placement science (Biology, ChemistryRimgsics B and C) exams taken,
(2) the average science exam scores and (3) themiasf qualifying science scores
earned.

The number of schools that pay the Advanced Places@m fees for students
has steadily increased over the past eight years, 14.6% in 2001 to 59.7% in 2008
as detailed in Table 3. The findings in this clkajplescribe the impact of paying
Advanced Placement exam fees for each of sevearstsquestions. The school-level

demographic factors considered were: (1) schoel sieasured as the average school
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enrollment over the three year study period; (Z)aonomic status, measured by the
percent of students eligible for free or reducethuprograms; (3) ethnicity, measured
as the percent of African American and Hispanidstus in the student body over the
three year study period; and (4) school achievepmeaasured by the percent of

students passing the Standards of Learning teststioe three year study period.

Table 3
Number of Virginia High Schools Paying AP Exam Hee¥ ear
Year Number of schools % of total HS
w/exam payment
policy
2000/2001 37 14.6
2001/02 46 18.2
2002/03 61 24.1
2003/04 82 324
2004/05 97 38.3
2005/06 108 42.7
2006/07 117 46.2
2007/08 151 59.6

Advanced Placement enroliment
Advanced Placement enrollment is defined by theéestd Virginia as the

number of students who are enrolled in at leastAnheanced Placement course. Table
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4 addresses the question of whether there arerefhifes in Advanced Placement
enrollment over the three year period examinedhm study using paired t-tests to
compare year to year (‘05 to ‘06, and ‘06 to '08)veell as the total change over the
course of the study ('05 to ‘07). The means dease from 177.86 in 2005 to 197.88
in 2006 and again to 204.55 in 2007. This reprsseri5.0%$D = 78.537) increase in

means over the three years examined by the study.

Table 4

Paired t-tests on AP Enrolimehy Year

Enrollment  Mean N Mean Std. Mean t Sig.
year Difference Deviation Error

2007/08 20455 286 26.692 78.537 6.270 5.748 .000
2005/06 177.86

2007/08 20455 286 6.671 44.033 2.604 2.562 .011
2006/07 197.88

2006/07 197.88 286 20.021 61.965 3.664 5.464  .000
2005/06 177.86

This result then raises the question, is Advandaddment enrollment related to
the payment of exam fees? Table 5 details thgpeoson of means that addresses this
guestion and indicates that schools that paid éeasiin 2008 had 71.4% higher
Advanced Placement enrollment than schools thahatighay these fees, a statistically
significant difference (F = 14.57p,= .000.) but with little practical significanesa =

.055).
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Table 5

AP Enrollment by Payment/Nonpayment of Exaes Fe
Enroliment Mean N Std. Mean F Sig.
2007/08 Deviation Difference

w/ fee paid  264.03 151 268.312 110.02 14.579 .000
w/o fee paid 154.01 102 136.744
(etd = .055)

Since enrollment was higher in schools when fea®g waid the next question to
ask is whether Advanced Placement enroliment gtediffarent rates for schools that
paid exam fees verses those that did not. To arttgequestion, paired t-tests were
run on the data set split by whether schools hadigpeam fees or not. The results,
detailed in Table 6, indicate that both groups glelvanced Placement enrollment
significantly over the period from 2005/2006 to Z(#D08, though there was no
difference in the growth based on the payment afrefees. Schools that paid exam
fees grew enroliment by 15.7% (t = 4.5p2;.000) while schools that did not pay exam
fees grew Advanced Placement enrollment by 16.09@3(085,p = .000) over the same

period.
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Table 6

Paired t-tests on AP Enrollment by Payment of Ekaes

Enrollment  Mean N Mean Std. Std. t Sig.
year Difference Deviation Mean

Error
Fees paid

2007/08 264.03 151 35.914 96.524 7.855 4572 .000
2005/06 228.12

No fees paid
2006/07 197.88 102 21.255 53.868 5.334  3.985 .000
2005/06  177.86

To further examine the relationship of fee paynard Advanced Placement
enrollment, the number of years the exam feedead paid was evaluated by dividing
the fee payment variable into three groups: schibaltsdid not pay exam fees, schools
that paid exam fees for one to three years, medhafge payment policy was
instituted during the years examined in the stualyd schools that paid exam fees for
four or more years, meaning that fee payment had beplace prior to the years
examined in the study. An ANOVA was run on thevaxced Placement enroliment
for 2007/08, the final year in the study sincerlienber of years that schools have paid
the exam fees is calculated as of 2007/08. Thétseshown in Table7 indicate that
there is a significant difference between schdwds have paid exam fees for four or
more years and both schools that paid exam feemtto three years and schools that

did not pay exam fees (F (2,250) = 17.025,.000), but no significant difference
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between schools that paid fees for one to threesyaal schools that did not pay exam

fees.

Table 7

ANOVA on AP Enrollment by Years Exam Fees Paid

Years Mean Mean Std. 95% Confidence Interval
paying Enrollment Difference Error Lower Upper
exam fee Bound Bound
0 154.01
1-3 162.17
4+ 320.74
0 1-3 -8.157 36.586 -96.34 80.02
4+ -166.732*  30.831 241.04 -92.42
4+ 0 166.732* 30.831 92.42 241.04
1-3 158.576* 36.911 69.61 247.54

(*significant atp < .05)

Now that it has been determined that those schioelbich exam fees have
been paid for four or more years are more likelzaoe higher enrollment than schools
that paid for one to three years or than schoeaisdld not pay for exam fees, the
impact of other school-level influences on enrolhtni@ Advanced Placement courses
was investigated. For this investigation, a hignaral regression was run, the results of
which are detailed in Table 8. The regression ggmavhich includes all of the
variables for the model is

E= Hgp+Ap +Bp+Cy +De, + FI +Gg + e,

where E; = 07/08enrollment in Advanced Placement courses
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= 05/06 enroliment in Advanced Placement courses
A = average school enroliment
B = percent of students eligible for free or reduceideplunch program
C = percent of students passing SOL end-of-course exams
D = percent of Black and Hispanic students
F=number of years exam fees were paid

G = Advanced Placement exam required where 1 = ye$ ando.

and e=error.
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Table 8

Relationship of AP Enroliment by School-Level Vialea

B SEB Beta R AR? Sig.
Step 1 911 .039 .809 871 871 .000
H 05/06
Enrollment
Step 2 .021 .012 .064 .887 .004 .000
A Size
Step 3 -2.175 .523 -.129 .891 .016 .006
B SES
Step 4 -.178 1.557 -.003 .891 .000 734
C Achievement
Step 5 -.093 324 -.009 .892 .000 .898
D Ethnicity
Step 6 -.576 2.168 -.008 .896 .001 .268
F Fees paid
Step 7 39.837 12.997 .082 .880 .004 .002
G Exam
required
(N = 226)

The full model, B = .880, F (7, 218) = 269.04@,= .000 is statistically significant,
however the results indicate that the only variab& contributed meaningfully to the
outcome was the 2005/2006 Advanced Placement erent| B = .871, F (1, 224) =
1516.532p = .000. Hierarchical regressions run on the pgrckange in enroliment
using the same school-level factors was significar{6, 219) = 4.115 = .001,
however the Rfor the complete model was only .101, and nonaefndividual

factors contributed meaningfully to the result.
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Advanced Placement Exams Taken

The number of Advanced Placement exams takenasecesignificantly each
year from 2005/06 through 2007/08 as would be eepedrom the increase in
Advanced Placement enrollment seen previously. leT@bdetails the paired t-tests
which indicate an increase in the number of Advdrekacement exams taken of 24.2%

(SD = 208.732) over the three year period.

Table 9

Paired t-tests on Number of AP Exams TakgrYear

Year Mean N Mean Std. Std. t Sig.
Exams Difference Deviation Mean
Taken Error

2007/08 467.28 286 91.157 208.732 12.343 7.386 .000
2005/06 376.12

2007/08 467.28 286 40.483 93.351 5.520 7.334 .000
2006/07 426.80

2006/07 426.80 286 50.675 152.625 9.025 5.4615000
2005/06 376.12

This result raises the question of whether the mangraf exam fees produced
differences in the number of Advanced Placementexaken. To answer this
guestion, a comparison of means was run on the auaflAdvanced Placement exams
taken in 2007/08 for schools that paid exam feesegthose that do not. The results,
detailed in Table 10, indicates that 135% more Adea Placement exams were taken
in schools that paid exam fees (F (1, 251) = 19.p@8.000, eta= .071) however the

groups were not homogeneous, violating an assumpfian ANOVA (Welch statistic
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= 25.577, p = .000), and the low measure of astoniéetd = .071) might indicate an

increase in the possibility of Type I error.

Table 10

Number of AP Exams Taken by Exam Fee Payment

Exams Taken Mean N Std. Mean F Sig.
2007/08 Deviation Difference

w/ fee paid  656.44 151 830.115 376.80 19.108 .000
w/o fee paid 279.64 102 317.373

(etd = .071)

Additionally, these results must be considered thasethe enrollment size of schools
that pay exam fees. Table 11 details the breakdwohools that pay exam fees by
school enroliment and indicate that larger schaotsmuch more likely to pay exam
fees than smaller schools. Only 39.13% of schimaise lowest quartile by school
enrollment pay exam fees while 75% of schools enfighest quartile by school

enrollment pay those fees.

Table 11

Percent of Schools Paying Exam Fees by Sdaomdliment

School enrollment % schools that

(by quatrtile) pay exam fees
<628 39.13
629 — 1204 51.52
1205 - 1784 65.22
1785+ 75.00
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When normalizing the number of Advanced Placemeains taken by the size of the
school enroliment, a very different picture of exat@ken emerges. The comparison of
means detailing these results is shown in Tableld2mall schools with an enrollment
of 1204 or fewer, there is no difference in the hemof Advanced Placement exams
taken between schools that pay exam fees and thatsdo not, while in larger schools

with enroliment above 1204, the difference is digant (F = 4.247p=.043 & F =

4.326,p=.041)

Table 12

AP Exams Taken by School Enrollment

Avg. enrollment Mean AP Std. Deviation F (sig.)

exams taken

<628 no fees paid 62.93 52.848 .635 (.430)
fees paid 47.39 79.624

629-1204  no fees paid 220.59 240.635 .089 (.767)
fees paid 201.53 276.452

1205-1784 no fees paid 340.38 281.392 4.247 (.043)
fees paid 690.44 803.985

1785+ no fees paid 640.72 392.555 4.326 (.041)
fees paid1117.54 942.161

Since the number of Advanced Placement exams taksrhigher in schools
that paid exam fees for their students, the negsgon to ask is if the number of exams
taken grew faster for these schools as well. Bwanthis question, the number of

Advanced Placement exams taken in 2005/06 wasasibtr from the exams taken in
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2007/08 to produce a new outcome variable whichwgasl in the comparison of
means detailed in Table 13. This result indicttes growth in schools that paid exam
fees was significantly higher than in schools thidtnot pay exam fees (F (1, 251) =

10.313,p = .001).

Table 13

Change in Number of AP Exams by Fee Payment

Exams Taken Mean N Std. Mean F Sig.
2007/08 Deviation Difference

w/ fee paid 133.3311 151 260.0323 87.9193 10.313 .001
w/o fee paid 45.4118 102 112.8800

(et = .039)

The next question that was asked is whether tisesigelationship between the
number of years that exam fees were paid and theauof Advanced Placement
exams that were taken. An ANOVA run on the exaaker in 2007/08 based on the
number of years exam fees were paid divided inteetievels; 1) fees not paid, 2) fees
paid 1 to 3 years and 3) fees paid for four or nyaar, is shown in Table 14. As with
Advanced Placement enrollment, the number of AdedrRlacement exams taken is
significantly larger in schools that have paid eXess for four or more years, while no
significant difference is seen between schoolshat exam fees for one to three years

and schools that did not pay exam fees (F(2,252).£77,p = .000). This once again
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indicates that it takes several years of exam paytoereap the rewards in both

increased enrollment and increased number of AddPRtacement exams taken.

Table 14

ANOVA on Number of AP Exams Taken by Years

Years Mean Mean Std. Error  _95% Confidence Interval

paying Difference Lower Bound

exam fee Upper Bound

2007 0 279.64

1-3 341.50

4+ 831.76

0 1-3 -61.863 -324.98 201.26
4+ -552.126* -773.86 -330.39

4+ 0 552.126* 330.39 773.86
1-3 490.263* 224.81 775.72

(*significant at p < .05)

Once it has been determined that those schodlpdithexam fees had

significantly higher number of Advanced Placememas taken than schools that did

not pay exam fees, the investigation then turneatdéampact of other school-level

influences on the number of Advanced Placement exaken. For this investigation, a

hierarchical regression was run, the results otiwlaire detailed in Table 15. The

regression equation which includes all of the \[@eaa for the model is

where

E= Hg+Ap +Bp+Cy +De, + FI +Gg + e,

71

£ = number of Advanced Placement exams taken in 07/08

www.manaraa.com



H = number of Advanced Placement exams takeibi06

A =average school enroliment

B = percent of students eligible for free or reducedelunch

C = percent of students passing SOL end-of-course exams

D = percent of Black and Hispanic students

F= number of years exam fees were paid
G = Advanced Placement exam required where 1 = ye$ ando.
and e= error.

The full model was statistically significant, F ¢18) = 396.280p = .000, though the
only variable that contributed meaningfully to thhé#come was the number of
Advanced Placement exams taken in 2005/2006, R14, F (1, 224) = 2377.433 =
.000. Regression analysis on the percent chamte inumber of Advanced Placement
exams taken from 2005/06 to 2007/08 with the sached-level factors was
significant, F (6, 219) = 2.358,= .032, however theHor the full model was only

.061 indicating no meaningful contribution by tlolgol-level factors.
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Table 15

Relationship of Number of AP Exams by School-1é¢aghbles

B SEB Beta R AR? Sig.
Step 1 1.038 .030 .882 914 914 .000
H 05/06 AP
Exams Taken
Step 2 .030 .027 .030 916 .002 .039
A Size
Step 3 -4.250 1.333 -.083 .924 .008 .000
B SES
Step 4 2.333 3.941 -.014 .924 .000 451
C Achievement
Step 5 -.264 .823 -.008 .924 .000 .785
D Ethnicity
Step 6 -1.893 5.621 -.008 .924 .000 351
F Fees paid
Step 7 95.786 33.099 .065 .927 .003 .004
G Exam
required
(N = 225)

Advanced Placement Science Exams Taken

The number of Advanced Placement science exams tageeased over the
three years from an average of 34.30 in 2005/@GA.t81 in 2007/08, an increase of
22.5%, just slightly less than the overall increimsAdvanced Placement exams taken
over that time period. The increase in sciencenaxi@ken was significant year to year

as well as over the three year period examinelarstudy as seen in Table 16.
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Table 16

Paired t-tests on Number of AP Science Exayn¥ear

Year Mean N Mean Std. Std. t Sig.
Exams Difference Deviation Mean

Taken Error

2007/08 41.71 286 7.409 27.633 1.634 4534 .000
2005/06 34.30

2007/08 41.71 286 2.797 17.601 1.041 2.688 .008
2006/07 38.92

2006/07 38.92 286 4612 20.093 1.188 3.882 .000
2005/06 34.30

To determine if the number of Advanced Placemeiense exams taken was

different for schools that paid for exam fees thanools that did not, a comparison of

means was run, the results of which are detail@thlrie 17. Schools that pay exam

fees gave 85.5% more Advanced Placement sciencesekan schools that did not pay

the fees. The result is significant (F (1, 251.847,p = .027) though the €tés only

.019 implying that the association between the gtrof fees and the number of

Advanced Placement science exams taken may noaafipke as strong as the result

indicates. This is once again due to the fadtTb&o of schools with high enroliment

(over 1785 students) pay exam fees while only 39%elools with low enroliment

(less than 628) do so.
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Table 17

Number of AP Science Exams by Fee Payment

Exams Taken Mean N Std. Mean F Sig.
2007/08 Deviation Difference

w/ fee paid 55.19 151 109.924 25.44 4.947 .027
w/o fee paid  29.75 102 42.800

(ete = .019)

To determine if the growth in the number of sceexams taken was different
for schools that paid exam fees than for schoa@sdid not over the three years from
2005/06 to 2007/08, the percent change in sciexame taken was calculated and a
comparison of means run based on whether exanhéktbeen paid or not. The
change in the number of Advanced Placement exakes ia schools that paid exam
fees (49.3030, SD = 182.37) was not significanitiecent from that of schools that did
not pay exam fees (54.57, SD = 156.93), F (1, ¥9043,p = .836.

The next question asked was whether the numbezarkythat exam fees had
been paid related to the number of Advanced Plasesoeence exams taken. The
ANOVA run on the data divided into three levelsaexfees not paid, exam fees paid
for one to three years, and exam fees paid fordounore years produced similar
results to those of total number of exams takerho8ls that have paid exam fees for
four or more years had significantly higher numbleAdvanced Placement science
exams taken than either schools that did not payneiees and schools that paid those

fees for one to three years (F (2, 250) = 5.988,003). These results are detailed in
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Table 18.

Table 18
ANOVA on Number of AP Science Exams by Years Fags P
Years Mean Mean Std. Error 95% Confidence Interval
paying Difference Lower Upper
exam fee Bound Bound
2007 0 29.75
1-3 29.96
4+ 69.23
0 1-3 -.208 14.840 -35.98 35.56
4+ -39.472* 12.506 -69.61 -9.33
4+ 0 39.472* 12.506 9.33 69.61
1-3 39.264* 14.972 3.18 75.35

(*significant at p < .05)

The question of whether the school levelefices related significantly to the
number of Advanced Placement science exams takemddressed next with
hierarchical regression analyses as detailed iteTEh The regression equation which
includes all variables is

E= Hp+Ap +Bp+Cy +Dg, + FI +Gg + e,
where A = number of Advanced Placement science exams takern/@8
H = number of Advanced Placement science exams takési06
A = average school enrollment
B = percent of students eligible for free or reducedeplunch

C = percent of students passing SOL end-of-course exams
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D = percent of Black and Hispanic students
F= number of years exam fees were paid
G = Advanced Placement exam required where 1 = ye$ ando.
and e= error.

The full model is significant, F (7, 218) = 375.66000, however only the science
exams taken in 2005/06 contribute meaningfullyh®model, F (1, 225) = 2564.071,
p =.000. Hierarchical regression analysis on #regnt change in number of
Advanced Placement science exams taken was semifichen all school factors were
included (F (6, 170) = 2.645,= .018) however the For the full model was only .085

indicating no meaningful relationships exist.
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Table 19

Relationship of Number of AP Science Exams by $tlevel Variables

B SEB Beta R AR?

Sig.

Step 1

H 05/06 AP
Science Exams
Taken

1.108 .026 929 .920 .920

Step 2 .005 .003 .037 921 .001
A Size

Step 3
B SES

-.135 178 -.020 922 .002

Step 4 .098 527 .004 922 .000
C Achievement

Step 5 -.141 .109

D Ethnicity

-.033 923 .000

Step 6 -.250 723 .008 .923 .000

F Fees paid
Step 7 5.594 4.418 .029 923 .001
G Exam

required

.000

.090

.030

.666

267

.839

207

(N =177)

Average scores on Advanced Placement exams

No significant change was seen in the average samrédvanced Placement

exams between the three years from 2005/06 to 2807The mean score in 2007/08

was 2.66335 (SD =.64313) compared to 2.6287 (S&505) in 2005/06. To

determine if the payment of exam fees by a schimididn produced significant

differences in the average scores on Advanced Rkateexams, a comparison of
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means was run on the 2007/08 average scores. VEhega scores for schools that paid
exam fees was 2.5932 (SD = .66614), compared tm#an of 2.7283 (SD = .59607)
for schools that did not pay exam fees but this masa statistically significant
difference (F (1,245) = 2.65f{,= .105).

The data were then divided into three groups terdene if the number of years
that exam fees had been paid produced differemcébeiaverage scores on Advanced
Placement exams. An ANOVA run on average score2@6i7/08 divided into three
groups, schools that did not pay exam fees, schibataid exam fees from one to
three years, and schools that paid exam fees fwrdiomore years, exhibited a
significant difference as seen in Table 20. Schdwht did not pay exam fees had a
significantly higher average scores than schoashid exam fees for one to three
years (F (2, 244) = 3.94p,= .021) though no significant difference was seten

compared to schools that paid fees for four or nyeass.
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Table 20

ANOVA on Average Scores on AP Exams by Years aags P

Years Mean Mean Std. Error 95% Confidence Interval
paying Difference Lower Bound
exam fee Upper Bound
2007/08 O 2.7283
1-3 2.4342
4+ 2.6819
0 1-3 .29412* 80.02
4+ .04636 -92.42
4+ 1-3 24777 -.0141

(*significant atp < .05)

Similarly, the change in average scores, calculbyeslibtracting the average

score from 2005/06 from that of 2007/08, producsdyaificant change in scores when

the data, divided as above, are examined. Howewhais case, the significant increase

in average scores was seen between the schoolstthagid exam fees for four or

more years and the schools that had paid feesdrario three years (F (2, 244) =

3.673,p=.027) as detailed in Table 21.
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Table 21

ANOVA on Change in Average Scores on AP Examsdrg ¥gam Fees Paid

Years Mean Mean Std. Error 95% Confidence Interval
paying Change Difference Lower Bound
exam fee  Score Upper Bound
2007/08 0 -.0111
1-3 -.1753
4+ .0478
Within 0 1-3 16416 .08235 -.0343 .3627
subjects 4+ -.05893 .06949 -.2264 .1086
4+ 1-3 .22310* .08295 .0231 4231

(*significant at p < .05)

To determine if there was a relationship betweeanaye scores on Advanced
Placement exams and other school-level influerecéggrarchical regression was run,
the results of which are detailed in Table 22. fdgression equation which includes
all of the variables for the model is

E= Hgp+Ap +Bp+Cy +Dg, + FI +Gg + e,
where E; = average score in 07/@&lvanced Placement exams
H = average score in 05/@@lvanced Placement exams
A =average school enroliment
B = percent of students qualified for free or reducadeplunch
C = percent of students passing SOL end-of-course exams
D = percent of Black and Hispanic students

F=number of years exam fees were paid
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G = Advanced Placement exam required where 1 = ye$ ando.
and e= error.
The full model is statistically significant, R =3,7F (7, 212) = 27.504 = .000,
however only the average scores from 2005/06 dartisignificantly to the model,’R
=.414, F = 154.064 = .000. Hierarchical regressions run on thegmrchange in

average scores with the same group of school-faetdrs was not significant, F (6,

213) = 1.922p = .079.
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Table 22

Relationship of Average Scores on Advanced Pladexams by School Level

Variables

B SEB Beta

R

AR?

Sig.

Step 1 -.552 .062 .525
H 05/06

Average Scores

Step 2
A Size

4.00E-5 .000 .052

Step 3
B SES

-.003 .003 -.076

Step 4
C Achievement

-.017 .009 118

Step 5 -.004 .002 -.135

D Ethnicity

Step 6 .012 .013 .064
F Fees paid

Step 7
G Exam
required

-.087 .076 -.070

414

414

444

462

A72

473

A76

414

.000

.030

.018

.010

.001

.003

.000

735

.001

.008

.044

.576

.254

(N = 226)

Average scores on Advanced Placement science exams

To determine the difference in average scores oraAckd Placement science

exams over the three year period examined in tidyspaired t-tests were run on the

average science scores for 2007/08 and 2005/06.a\férage scores on Advanced

Placement science exams decreased significantty 2045 in 2005/06 to 2.4682 in

2007/08 ( N =199, t = -4.20p,= .000). When the paired t-tests were split base
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whether schools paid for exam fees or not, a Signt decrease was seen in schools
that do not pay exam fees (t = -3.9p%; .000), while schools that paid exam fees
showed no significant change in average scienaes¢b= -1.473p = .144) over that
time period. Examining the means from 2007/08dtednine if any differences existed
between schools that paid exam fees and thosedithabt found that the average
science scores in schools paid exam fees was 2(8236 .92685) was not
significantly different from a mean of 2.295 (SD88126) in schools that did not pay
exam fees, (F (1,197) = .032= .858, eta= .000).

The next question to ask was whether the numbgearfs that exam fees had
been paid impacted the average scores on Advaraednfent science exams. An
ANOVA run on the data divided into three levelswikdhat the only significant
difference appears between schools that have paid ées for four or more years and
those that paid exam fees between one and threg yeé2,196) = 4.80°h = .009.

These results are detailed in Table 23.
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Table 23

ANOVA on Average AP Science Scores by Years ExaesnFeed

Years Mean Mean Std. Error 95% Confidence Interval
paying Science Difference Lower Bound
exam fee  Scores Upper Bound
2007/08 O 2.4295
1-3 2.1192
4+ 2.6469
0 1-3 .31028 16743 -.0940 7146
4+ -.21747 14258 -.5618 .1268
4+ 1-3 52775* 17051 1160 .9395

(*significant atp < .05)

The question of whether the change seen in AdvaRt@mEment science scores
differed based on the number of years exam feeb&an paid was then analyzed using
an ANOVA, producing different results than thoserserhen the scores from 2007/08
were examined. The decrease in science scoresigraicant (F(2, 172) =5.003, p =
.008) between schools that paid exam fees fordouanore years and schools that did
not pay exam fees. No significant difference weensbetween schools that paid exam
fees for one to three years and either of the dthemgroups. These results are detailed

in Table 24.
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Table 24

ANOVA on Change in Average AP Science Scores bg Fram Fees Paid

Years Mean Std. Error 95% Confidence Interval
paying Difference Lower Bound Upper
exam fee Bound
2007/08 O 1-3 -..05550 .15443 -.4206 .3096
4+ -.39410* .13099 -.7038 -.0844
4+ 1-3 .33859 .15565 -.0294 .7066

(*significant atp < .05)

Next, the question of whether a relationship eXigtsveen the scores earned on
Advanced Placement science exams and school-lelgtinces was evaluated using a
hierarchical regression as detailed in Table 2Be fegression equation which includes

all of the variables for the model is
E= Hgp+Ap +Bp+Cy +De + FI +Ggs + e,
where Es = average score in 07/@&lvanced Placement science exams
H = average score in 05/@glvanced Placement science exam
A =average school enroliment
B = percent of students qualified for free or reduceadeplunch
C = percent of students passing SOL end-of-course exams
D = percent of Black and Hispanic students
F= number of years exam fees were paid

G = Advanced Placement exam required where 1 = ye$ ando.
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and e = error.
The full model is statistically significant, R =84F (7, 153) =17.24% = .000,
however only the average scores from 2005/06 dmrtgisignificantly to the model R
=.312, F =72.226 = .000. Hierarchical regressions run on the pgrckange in
average science scores with the same group of bteh@d factors was significant, R
.080, F (6,154) = 2.224,= .044 but no single school-level factor contréulit

meaningfully to the model.
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Table 25

Relationship of Average Scores on AP Science Ekgr8shool Level Variables

B SEB Beta R AR? Sig.

Step 1 514 .070 492 312 312 .000
H 05/06

Average

Science Scores

Step 2 .000 .000 .226 .388 .076 .000
A Size

Step 3 -.009 .006 -.142 406 .017 .034
B SES

Step 4 .018 .017 .084 416 .011 .093
C Achievement

Step 5 .001 .004 .030 417 .010 .764
D Ethnicity

Step 6 .038 .022 .138 419 .001 411
F Fees paid

Step 7 -.302 124 -174 441 .022 .016
G Exam
required

(N = 160)

Qualifying Advanced Placement Scores

Advanced Placement qualifying scores are scor8s 4for 5 on the Advanced
Placement exams. To determine if the percenualifying scores earned at schools
on Advanced Placement exams changed significgrdiyed t-tests were run for
2007/08 and 2005/06. No significant change inifyiay scores was observed (t = -

1.762,p = .079). Dividing the data by whether schoolglpaiam fees or not and
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rerunning the paired t-test again produced no agmt changes between schools that
paid for exam fees and those that did not. Schbalspaid exam fees saw a decrease
in qualifying scores of 2.1597% (SD = 13.6097) canagl to a decrease of 1.9345 (SD
=11.9949) in schools that did not pay exam feesnsignificant difference.

To determine if the number of years that exam Fea® been paid, an ANOVA
was run on the percent qualifying scores in 200W@B the data divided into three
groups; schools that did not pay exam fees, schibatgaid exam fees from one to
three years, and schools that paid exam fees fwrdiomore years. No significant
differences in qualifying scores are seen betwbesd groups (F (2, 210) = 1.9¢35
143).

Next, the relationship between qualifying scoresddvanced Placement exams
and school-level factors was examined by runnihgeearchical regression. The
regression equation that includes all of the vdemlxamined is

E= Hgp+Ap +Bp+Cy +De, + FI +Gg + e,
where £ = percent qualifying scores @Y/08Advanced Placement exams
H = percent qualifying scores @b/06Advanced Placement exams
A = average enrollment
B = percent of students on free or reduced-price lunch
C = percent of students passing SOL end-of-course exams
D = percent of Black and Hispanic students

F=number of years exam fees were paid
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G = Advanced Placement exam required where 1 = ye$ anido.
and e=error.
The full model is statistically significant’R .697, F (7, 192) = 62.97p,= .000,
however only the qualifying scores in 2005/06 -R616, F = 318.03% = .000,
contributed meaningfully to the model. The restribgn this analysis are detailed in
Table 26. Hierarchical regressions run on the gban percent qualifying scores with

the same group of school-level factors was notifibgmt, = .080, F (6,185) = .364,

p =.901.
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Table 26

Relationship of Qualifying AP Scores by School Leeagiables

B SEB Beta

R

AR?

Sig.

Step 1
H 05/06
Qualifying

Scores

24.927 1.849 .639

Step 2 .003 .002 .097
A Size

Step 3 -.291 .092 -.190
B SES

Step 4 611 .266 125
C Achievement

Step 5 -.020 .058 -.021
D Ethnicity

Step 6 .250 .367 .036
F Fees paid

Step 7
G Exam
required

-3.600 2.049 -.083

.616

.631

.678

.691

.692

.692

.697

.616

.015

.047

.013

.000

.000

.005

.000

.006

.000

.005

.601

.987

.080

(N = 160)

Qualifying Advanced Placement Science Scores

The percent of students earning qualifyingres on Advanced Placement science

exams decreased by 6.88% from 55.52% (SD = 25i658)05/06 to 48.64% (SD =

24.645) in 2007/08. The decrease was significabbth schools that did not pay

exam fees which decreased 8.35% (t = -2.p84,008) and for schools that paid exam

fees which decreased 4.98% (t = -2.13%,.036).
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To determine if the percent of students eayigualifying scores on Advanced
Placement science exams was related to the nurhigears that fees were paid by
schools an ANOVA was run on the data using thesyepayment in three levels, 0
years, 1 to 3 years, and 4 or more years. Thétsedetailed in Table 27 indicate a
significantly higher percent of students earnedifjed scores on Advanced
Placement science exams in schools that paid éedsur or more years than in
schools that have paid fees for one to three y&af3, 131) = 5.01% = .008.
However there was no significant difference sedwéen either of the groups of

schools that paid fees and schools that did nofees

Table 27
ANOVA on Qualifying AP Science Scores by Years Faies
Years Mean Mean Std. Error 95% Confidence Interval
paying % Difference Lower Upper
exam fee Bound Bound
2007 0 45.0660
1-3 36.1647
4+ 53.4943
0 1-3 8.90125 5.64620 -4.7914 22.5939
4+ -8.42838 5.02476 -20.6140 3.7572
4+ 0 8.42838 5.02476 -3.7572 20.6140
1-3 17.32963* 5.51041 3.9663 30.6930

(*significant atp < .05)

Next, the question of whether a relationship existsveen the percent of
students earning qualified scores on Advanced Rianescience exam scores and
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other school level factors was addressed. Foirlestigation, a hierarchical
regression was run, the results of which are detan Table 26. The regression
equation which includes all of the variables fa thodel is
E= Hgp+Ap +Bp+Cy +Dg, + FI +Gg + e,
where £ = Percent qualifying scores on 07/08 Advanced Placgrscience exams
H = Percent qualifying scores on 05/06 Advanced Placeés®ence exams
A = average school enrollment
B = percent of students on free or reduced-price lunch
C = percent of students passing SOL end-of-course exams
D = percent of Black and Hispanic students
F =number of years exam fees were paid
G= Advanced Placement exam required where 1 = ye$ ando.

and e = error.
The full model is significant, ®= .530, F (7, 98) = 15.77p,= .000, though
once again only the 05/06 outcome contributes nneguily to the model, R= .474, F
(1, 104) = 95.551p = .000. The results of this analysis are detaiteBable 28.
Hierarchical regressions run on the change in peéepealifying science scores from

2005/06 to 2007/08 using the same group of sclealtifactors showed no significant

results, B = .012, F (6,186) = .364,= .901.
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Table 28

Relationship of Qualifying AP Science Scores by&ldhevel Variables: Full Model

B SEB Beta R AR? Sig.

Step 1 .614 .075 .630 479 479 .000
H 05/06

Qualifying

Science Scores

Step 2 .005 .003 116 497 .018 .058
A Size

Step 3 -.028 .208 -.015 .506 .009 .180
B SES

Step 4 -.088 .555 -.015 .508 .002 .503
C Achievement

Step 5 =177 133 -.142 516 .008 .200
D Ethnicity

Step 6 1.110 719 142 522 .006 277
F Fees paid

Step 7 -5.271 4.045 -.105 .530 .008 196
G Exam
required

(N = 105)

Ancillary results

The results of each regression analysis indicatgidnificant relationship
between the outcome variable and socioeconomigsstaéasured by the percent of
students on free or reduced-price lunch prografithough the impact of
socioeconomic status was small in each case, aticadd examination of its impact

seems in order.
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When schools were divided into quartiles basetherpercent of students
eligible free or reduced-price lunch programs, Athed Placement enrollment, exams
taken and average scores decreased significanthegsercent of students on these
lunch programs increased. Advanced Placementleraot in 2007 was 8.8 times
higher in schools with fewer than 16% of their i eligible for free or reduced-
price lunch programs than schools with greater ¢ of their students eligible for

these programs, F (3, 247) = 39.3p4, .000. These data are detailed in Table 29.

Table 29

AP Enrollment by Socioeconomic Status
% Free or Mean AP Std. N
Reduced Enrollment Dev.

Lunch

16% or less 483.22 304.454 27
17 - 28 291.40 240.376 89
29— 40% 127.58 135.515 127
41% or 54 .91 72.242 35
more

(etef = .301)

Similarly, the change in Advanced Placement enratitirom 2005/06 to
2007/08 was significantly higher in the schoolsdwdw free and reduced lunch price

eligibility as seen in Table 30.
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Table 30

Change in AP Enrollment by Socioeconomic Status

% Free & Reduced Mean Std. Error 95% Confidence Interval
Price lunch Difference Lower Bound Upper
Bound
w/fee <=16 17-28  65.0455* 23.023 3.459 126.632
payment 29-40 110.106* 21.707 52.042 168.170
41+ 138.652* 28.473 62.489 214.816
17-28 29-40 45.065 17.161 -.843 90.964
41+ 74.607* 36.911 6.253 140.961
29-40 41+ 28.546 23.982 -35.603 92.696

*Significant at .05 level

The trend seen in Advanced Placement enrollmeepisated when the number of
Advanced Placement exams taken is examined asrs@&able 31. The number of
exams taken in 2007/08 was 13 times higher in tizetde with 16% or fewer students
eligible for free and reduced-price lunch progrdah@ in the lowest quartile with 41%

or more students eligible for these programs, E4B), = 33.461p = .000.
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Table 31

Number of AP Exams Taken by Socioeconomic Status

% Free or Mean AP  Std. Dev. N
Reduced Exams
Lunch Taken

16% or less 1321.44 1085.668 27

17 — 28 670.92 735.682 89
29— 40% 247.72 333.293 127
41% or 101.80 175.122 35
more

(et = .268)

Finally, the average scores earned by studentsdwvamed Placement exams is
significantly higher in schools with fewer than 1@&#4ts students on free or reduced-
price lunch programs than for schools with highencpntages of students from low
socioeconomic backgrounds. The average score30irV@8 were 47.1% lower in the
guartile with 16% or fewer students on school lupobigrams than for schools in the
guartile with 41% or more students on school lupgrams, F(3,267) = 20.987 =

.000. These data are detailed in Table 32.
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Table 32

Average Scores on AP Exams by Socioeconomic Status

% Free or Mean AP Std. N
Reduced Exams Dev.
Lunch Taken

16% or less  3.0607 49150 27

17 - 28 2.8854 49161 89
29— 40% 2.4985 .60884 127
41% or 2.1217 716434 35
more

(et = .191)

Limitations

Multicollinearity exists when several of the ex@#ory variables in a regression
model are highly correlated causing them to ovealagh become redundant in the
model (Agresti, 1997). Table 33 details the catieh among the explanatory variables
used in the regression models. None of the vi@salised regression models were
highly correlated, and the tests for multicollingaperformed on each regression
model determined that all tolerances were well withe range to rule out collinearity

(tolerance range = .551 — 1.000).
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Table 33

Correlation Matrix among School-Level Factors

School SES Achieve- Under- Payment

size ment served of exam
minority fees
SES -.355**
Achievement -.515**
Underserved .235** .456** -.401**
minority
Payment of .342** -.151* .267** .153*
exam fees
Exam 371 -.226** .135* .187** .526**

requirement

** Correlation is a significant at the 0.01 le\{@Hailed)
*Correlation is significant at the 0.05 levettédled)

The regression models all indicated that some facparticularly school size
and socioeconomic status were statistically sigaift in helping explain the outcome,

however none of the school-level variables prodwsgdmeaningful associations.

The use of average Standards of Learning (SOlesdor Virginia high
schools turned out to be a poor indicator of sttiéanoliment and achievement in
Advanced Placement courses, which might have beproved by using the average

SAT scores for the school instead as the measwseidént achievement.

The survey question asking if students were reguio take Advanced

Placement exams was set up with a simple yes/pomes frame. In hindsight this
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guestion should have been set up as a Likert sesfwnse which might have given a
truer picture of how schools approach the examireguent. Many school
administrators commented that they cannot reqiui@esits to take the exam without
paying the exam fee, but students are highly eragmd to take the exam. Others
commented that they tell students that they areired, when they have no way to
enforce that requirement. These were counted a®qgoiring the exam which
obviously did not tell the entire story. It woutdve improved the variable if the
guestion had given respondents a scale that waitdrtassess how the exam
requirement is used at each school.

Finally, phase Il of the study was unable to be gleted due to the fact that
only two Virginia school divisions, representingygight high schools were able to
provide the data on Advanced Placement courseleraol by high school and course,
both of which paid the Advanced Placement exam f&¥égh such a low sample size, it
was impossible to complete an analysis from thes&. dSchools have not as a rule kept
course enroliment data by school and course, lmthesstate Department of Education
enrollment statistics (number of students enralhealt least one Advanced Placement

course) instead, making the data for phase Il aastenvisioned unavailable.
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CHAPTER 5

DISCUSSION, CONCLUSIONS & RECOMMENDATIONS

Payment of Advanced Placement exam fees has bedrousr recent years by
an increasing number of school divisions in Virgiahd elsewhere as a way of
encouraging Advanced Placement course enrollmehezam taking. Since the
institution of the “One Hundred Best High SchoolAimerica” articles in Newsweek
magazine in 2003 which uses the number of AdvaRtacement and International
Baccalaureate exams taken as a ratio of graduseimgrs as the single determinant
(Mathews, 2007b), school divisions have accelerttednstitution of policies that will
earn their high schools a place on that list. Assalt, the number of Virginia high
schools that paid the fees for students to takeaAded Placement exams increased
each year from just below 14% in 2001 to almost 6%008.

Each exam taken by a student carries a fee of 8iven that the average
school that paid Advanced Placement exam fees @favexams, the cost to the school
would be $56,500, a sum that could pay the salargri additional full time teacher. In
a slow economy when tax revenues are decreasingcow| divisions are under
increased pressure to reduce budgets, it was prtmeetermine the impact that these

policies have had, and whether the costs werdigsthy the outcome.
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Discussion

The purpose of this study was to determine whainyf, relationship existed
between the policy of paying the Advanced Placeragain fees and Advanced
Placement course enroliment, the number of AdvaRtacement exams taken and the
scores earned on those exams. Secondly, the trofppaying the Advanced
Placement exam fees on Advanced Placement scigaogseand scores was examined
because of the focus on improving American studeletsire and readiness to pursue
science degrees in their post-secondary educatidimeaheir ultimate careers
(Dubrowsky et. al., 1997).

Participation in Advanced Placement courses inegkagnificantly in Virginia
schools over the three years examined in this S{2@§5/06 to 2007/08) as did the
number of Advanced Placement exams taken. Addiligrschools that paid exam fees
had significantly higher enroliment in 2007/08, audbsequently had significantly more
Advanced Placement exams taken than schools tthatodipay exam fees. However,
the growth in enroliment over the three year peabthe study was not significantly
different based on whether exam fees had beengpaudt, a finding that is underscored
by the lack of meaningful association between dngpent of fees and Advanced
Placement enrollment. Furthermore, the regressmahyses indicate that neither fee
payment nor requiring students enrolled in Advanekatement courses to take the
exams had any meaningful impact on the change waAckd Placement enrollment or

in the number of Advanced Placement exams tak&firginia schools.
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The 2007/08 Advanced Placement enroliment andesuiesntly the number of
exams taken were significantly higher in schootd thtad been paying the exam fees for
four years or more than it was for schools thatihatituted the fee payment policy
more recently or schools that did not pay exam. fddeese results appear to indicate
that most Virginia schools are working to increasivanced Placement enroliment and
are successful at doing so. The fact that scheltshave paid exam fees for longer
time periods have higher Advanced Placement enewitns probably a result of the
longer focus on the Advanced Placement progranedime rate of growth is essentially
the same for all schools, whether fees were parbr

Another factor to be considered is that school& wigher enrollment are more
likely to pay exam fees and have been doing stofager than small schools. Fifty four
percent of schools with enrollment of 1785 or mopaed exam fees for four years or
more, compared to just 24% of schools with enrotité less than 1205. Schools
with larger enroliment would be more likely to affeumerous Advanced Placement
courses since they have the students to fill tokesses and can make the decision to
staff these courses. Additionally, larger schdwalge a larger teacher population,
making it more likely that there are teachers wlto and capable of facilitating these
rigorous courses already employed at the schooC@utey, 2007, Paek, P. L.,et. al.,
2005).

Neither average scores on Advanced Placement exantbe percent of
students earning qualifying scores on Advanceddatant exams changed significantly

over the three years examined in the study, atrdsatlis can be considered positive,
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given the fact that Advanced Placement enrollmedttae number of Advanced
Placement exams taken had increased quite sigmifycaver that time period. This
indicates that Advanced Placement programs in Niaghave been able to grow while
keeping standards high and while adequately pregatudents for the Advanced
Placement exams.

This result also indicates that there are a nurabstudents that have not
previously chosen to take Advanced Placement ceubsg are capable of doing so.
Adding these students to existing programs woucslly involve larger class sizes or
giving the available Advanced Placement teachedgiadal sections of the course they
already teach, thereby achieving the expansionowtthimpacting scores the way it
might should an inexperienced teacher be givemslsgnment. Additionally, these
experienced teachers would likely have more suoséhsstudents coming into
Advanced Placement without the requisite content\tedge or study skills necessary
to thrive in Advanced Placement courses (Paekt &.,&2005). Schools with strong
Advanced Placement programs would find it easieetouit and retain good teachers
with strong content knowledge (Finn & Winkler, 2009f new Advanced Placement
teachers are hired there is a better possibilityaving experienced Advanced
Placement teachers available to mentor the nevinéea@nd lend support through those
difficult first years. All of these possibilitiegve schools with an established Advanced

Placement program the ability to grow the prograitheut impacting scores.
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The only negative results from the study were foumithe average scores and
the percent qualified scores on Advanced Placesmance exams which both
decreased significantly over the three years exadnim the study. The decrease in
average science scores was found exclusively iodslthat did not pay exam fees,
while schools that did pay the fees showed no Sagmt drop in scores. The decrease
in average science scores is especially surprisdeguse there was no difference in the
overall average scores earned in either group bas@ayment of exam fees. The
number of exams given in Advanced Placement scigrceased in line with the
increase of overall exams given, however the deergascores indicates that the
students who enrolled and took these exams weradsafuately prepared to succeed on
them. Additionally, the number of students whaldied with scores of 3, 4, or 5 on
the Advanced Placement science exams decreaseficaigity for both schools that
paid exam fees and those that did not. Althoughishnot the desired result of
increasing enroliment, Dougherty et. al. (2006)ndthat exposure to Advanced
Placement courses and exams is sufficient to pecstddents with a better chance of
success in college. However, the strongest pegnoain college is still by students
who earn qualifying scores.

There are several possible reasons for this deiclidelvanced Placement
science exam scores. First, students in an AddaRizEzement science should have had
the requisite pre-AP course in the same sciendanby not have. In the interest of
increasing Advanced Placement enrollment, manydshwve replaced the first year

honors level science course with the Advanced Riaog science course in the same
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discipline therefore requiring students to masier years of science content in a single
year (Mathews, 2007c).

Second, based on the growth in enroliment and dinger of science exams
taken, the conclusion can be drawn that the stgdamblled in Advanced Placement
science may not have been adequately preparekemtathe rigor of these courses.
The fact that the decrease in average scoresnsspeeifically in schools that did not
pay exam fees, though the relationship betweeresard the payment of exam fees is
very weak, may indicate that many of the schodds plaid exam fees were also
involved in the type of support and scaffolding egsary to give their students an edge
in the Advanced Placement science exams whiledheats that did not pay fees also
did not have this scaffolding in place. Successéllools may have been more likely to
offer teacher development or student-preparatiseiges that have been shown to
enhance students’ success in Advanced Placemegrapne (Jackson, 2008; Kyberg,
et. al., 2007).

Finally, considering the fact that the decreasavierage and qualifying exam
scores are only seen in Advanced Placement scestaas highlights the need to
improve the science preparation of students, nigtiorAdvanced Placement courses
but in the earlier years of their science educa®mvell (Mollison, 2006). Providing
highly qualified science teachers beginning atrtiiédle school level has been one of
the focuses of No Child Left Behind (2001), butrinag teachers to provide more rigor
to science curriculum than is specified in thees@tiandards of Learning mandates is an

important aspect of the process that cannot bdamnlexd. Even the teachers that are
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considered qualified based on the coursework tlae taken need to be trained to
understand the rigor of Advanced Placement cowasegell as the curriculum rigor
necessary to prepare students to enter AdvancedrRént. Too many schools

consider the Virginia Standards of Learning a bematk for the curriculum, when they
are truly just the minimum standard to be reachedllbstudents (Achieve, 2004).
Teachers must be trained to incorporate rigorounsettt and skills development into the
science curriculum beginning in middle school ifdents are to be adequately prepared
to undertake the rigors of Advanced Placement seat the high school level.

Texas schools involved in the Advanced Placemesdritive Program have
successfully implemented programs of teacher tgithat begins in middle school and
has improved Advanced Placement scores in sciemath, and English (Jackson,
2008). Similar programs have been instituted resd Virginia schools through the
National Math Science Initiative (NMSI) grants bagng in 2008, the results of which
will be interesting to follow.

Although associations found in the regression aesetween the measured
outcomes and the socioeconomic status of the sslhad small, socioeconomic status
correlated negatively to each of the outcomes. iRdgates that as the percent of
students eligible for free and reduced-price lupadgrams increases, enrollment, the
number of exams taken, average scores and pengelifyong scores earned decreases.
A possible explanation for these findings is theitaols with large populations of
students from low socioeconomic backgrounds hadtionally allocated their

resources for remediation required to allow stuslémimeet state standards leaving few
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resources available for Advanced Placement coliikdepfenstein & Thomas, 2005).
Additionally, there is often little demand for tleeisgorous courses in low-income areas
where parents may be unaware of the programsldofanderstand the benefit of
rigorous coursework for their children (Geiser &ng&sdices, 2004). Yet with the small
contribution to the regression models made by tlseoeconomic status of schools, it
appears that in Virginia, growth in Advanced Plaeatrprograms is occurring in
schools with students from all economic levelsisffort is aided by grants from the
state or federal government to support those stadeym low socioeconomic
backgrounds who wish to take Advanced PlacememhsXaccess to High Standards
Act, 2001) by paying exam fees. Additionally, tBellege Board offers a $22
reduction of exam fees for students that qualifyeaiaon socioeconomic factors which
then decreases the amount that states have tobctatto support the efforts of
students that qualify (College Board, 2002).

Although students from low socioeconomic backgrauai participating in
Advanced Placement programs in greater numbersy&athtexamined in the study, the
average scores earned by this group is significdoer the larger their cohort in a
school. One possible reason for lower averageesas the lack of preparation for the
rigor of Advanced Placement courses which putsetisasdents at a disadvantage.
When students fill an Advanced Placement classowitthe requisite knowledge and
skills to be successful, the course becomes onenoédiation rather than concentration
on the college level material students need to ktwle successful on the exams

(Taliaferro & DeCuir-Gunby, 2008). Another podsikxplanation is the difficulty of
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recruiting qualified teachers to teach Advanced&iaent courses in inner city or very
rural school divisions where many of these highgityvschools are located (Geiser &
Santelices, 2004; Klopfenstein & Thomas, 2005).

Alternatively, the lower average scores may besalt®f the inclusion of
schools that had recently instituted an Advanceddthent program so their teachers,
being new to Advanced Placement curricula, had/ebimet all the challenges of
teaching Advanced Placement courses. Advancee@ra teachers responded in a
survey that it takes five to seven years to becaoctemplished at teaching Advanced
Placement courses (Finn & Winkler, 2009), placiolga®ls with newly formed

Advanced Placement programs at a disadvantage.

The fact that the size of the traditionally undered minority population failed
to factor meaningfully in any of the models wasmswhat surprising result given that
many studies (Darity, Castellino, Tyson, Cobb & Mt#&h, 2001; Klopfenstein, 2004;
Solorzano & Ornelas, 2004) had found that enrollineémlack and Hispanic students
in Advanced Placement courses has remained significbelow the relative size of
these cohorts in the high school population. @aeson for this discrepancy may be the
availability of Advanced Placement courses in \firgj where 300 public high schools
reported students enrolled in Advanced Placemamses. Solorzano and Ornelas
(2004) found that a significant reason for the nwvollment of African American and
Hispanic students in California schools was theklof access to Advanced Placement

courses. With so many Virginia schools offeringvAdced Placement courses,
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underserved minorities seemed to have no lackadsscto the courses and took
advantage of that access causing the growth radevdnced Placement programs in
schools with moderate to high percent of undersemmorities to be close to that of
all schools in Virginia schools.

Conclusions

Overall, this study found that payment of Advan&daicement exam fees had
no impact on Advanced Placement course enrollinieathumber of Advanced
Placement exams taken by students, or on the stt@testudents earned either as a
mean or as a percent of qualifying scores. Theaohpn Advanced Placement science
enrollment mirrored that of the overall enrollmeuritile average science scores and the
percent of qualifying scores in science decreased.

The study also determined that Advanced Placesmotiment and the number
of exams taken have increased significantly, ydtyey little impact on the average
scores earned or the percent of qualified sconesdan the Advanced Placement
exams. This interesting conclusion may indichsg schools that have invested in
programs of teacher development and curriculurmatgnt with the goal of improving
student preparation for Advanced Placement courdeamd are seeing positive results.
The importance of this investment has been docugdantseveral studies (Finn, C. E.,
Jr., & Winkler, A. M., 2009, Kyberg, R. M. et. &008, Paek, P. L., et. al., 2005) and
given the lack of impact attributed to AdvancedcBraent exam fee payment in the
modeling, it is possible that other factors suckhase development programs may have

been a key variable responsible for the resultswiaa observed.
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One such program, that was developed in Texasvarah has recently
branched out to schools in other states includimgiMa beginning in the fall of 2008,
is Laying the Foundatidh A spin-off of the successful Texas company Adsh
Placement Strategies, which was responsible foretheher training in the Texas APIP
program (Jackson, 2008), Laying the Foundé&tiproduces curriculum and teacher
training courses aimed at middle and early higlosthtudents designed to give them
the preparation necessary to succeed in Advan@@iPent courses later in high
school (Laying the Foundation, 2009). The progheas produced positive results
throughout Texas which now leads the nation imtlvaber of Advanced Placement
tests taken and the number of students enroll@divanced Placement courses
(College Board, 2008a).

Given that paying the Advanced Placement examfteestudents had no
measureable impact on enrollment or the numbezst$ taken, and no measurable
impact on the scores students earned or the peststudents earning qualifying scores
on those exams, school divisions would be well-agto examine investing those
funds in preparation programs such as this whichdcimcrease the population of
students willing to take Advanced Placement couaselsable to find success in them,
especially in science. Although removing the fagrpent policy once it has been
implemented may negatively impact enrollment f@ finst year or two since students
may opt out of exams if they have to pay for théns issue would be short-lived since
those students that had fees paid by the schosiaivwill soon graduate and the

memory of that policy would be quickly lost.
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The other negative impact of removing the fee paytnpolicy is one of equity
since low-income students will be at a disadvantadeeing able to take Advanced
Placement exams. However, the existence of fedarhbktate grant programs to assist
low-income students in paying exam fees (Accessigh Standards Act, 2001) should
provide the needed aid to those students.

Recommendations for further research

From this research, several areas have beenfiddrior further study. Itis
apparent from the results of this study that sooheals are very successful at
preparing students for Advanced Placement andrgelpiem find success on the
Advanced Placement exams. A survey of high scteaahers, directors of counseling,
and administrators designed to determine what d#wtors might have contributed to
that their success would be of interest to schoagidns. This survey should include
information on teacher background, years of expedaeand education, preparation
programs or other staff development provided faffstlt might also include additional
information on the prerequisites for Advanced Piaest course enrollment, as well as
teachers’ perceptions of student readiness for Ack@ Placement in each school. A
survey produced by Farkas Duffett Research Grouptie Thomas B. Fordham
Institute’s national study of Advanced Placemewntgng pains (Finn & Winkler,

2009) contains useful elements that would be a gdeck to start. Matching the results
of that type of survey with schools whose studéaige found success in Advanced
Placement might shed light on the possible fort®goak that make them so successful,

and ways of implementing those forces at otheraisho
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Second, it would be of interest to engage in ditgtiae study of some of the
most successful Advanced Placement teachers inniartp determine what elements
they consider the most important in producing aessful Advanced Placement
program. From that study, it would also be intengsto determine if those factors
change based on the size of the school or socioetorstatus of the school’s location,
two factors in which differences were seen, thotighimpact was small.

Finally, it would be of interest to conduct a qtalve study of the sometimes
unwritten policies and procedures employed in celimg departments at schools with
successful Advanced Placement programs. Fronsthdy it would be possible to
determine if there are specific ways in which shideare counseled that lead to their
having better preparation for Advanced Placementsawork or assuring that certain
gate-keeping measures maintain school standaridvanced Placement classrooms or

on Advanced Placement exams.
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APPENDICES

Appendix 1: Quia electronic survey to Virginia SohDivisions

This survey can be accessed electronicalhttat//www.quia.com/sv/230716.html
Advanced Placement Financial Incentive Survey

These 5 quick questions are asked to determimch Virginia school
divisions offer financial incentives to stude for taking Advanced
Placement exams.

1. Do the high schools in your division offerdircial incentives
to students for taking Advanced Placementresa
Yes
No

2. If you answered "yes" to question 1 above g@especify the
type of financial incentive offered in youwigion:
Pay student fee for AP exams
Pay cash award for taking exam
Payment of the financial incentive is tied to thham score
Financial incentives are offered to AP teachers
Other (please explain below)

3. If you answered "yes" to questigofot how many years has the
division offered the financial incerdgs/for AP exams?

1 year

2 years

3 years

4 years

5 years

6 or more years
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4. School Division Name

Accomack County
Albemarle County
Alexandria City
Alleghany County
Amelia County
Amherst County
Appomattox County
Arlington County
Augusta County
Bath County
Bedford City
Bedford County
Bland County
Botetourt County
Bristol City
Brunswick County
Buchanan County
Buckingham County
Buena Vista City
Campbell County
Caroline County
Charles City
Charlotte County
Charlottesville City
Chesapeake City
Chesterfield County
Clarke County
Colonial Beach
Colonial Heights City
Covington City
Craig County
Culpeper County
Cumberland County
Danville City
Dickenson County
Dinwiddie County
Emporia
Essex County
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Fairfax City

Fairfax County

Falls Church City
Fauquier County
Floyd County
Fluvanna County
Franklin City
Franklin County
Frederick County
Fredericksburg City
Galax City

Giles County
Gloucester County
Goochland County
Grayson County
Greene County
Greensville County
Halifax County
Hampton City
Hanover County
Harrisonburg City
Henrico County
Henry County
Highland County
Hopewell City

Isle of Wight County
James City County
King George County
King William County
King and Queen County
Lancaster County
Lee County
Lexington City
Loudoun County
Louisa County
Lunenburg County
Lynchburg City
Madison County
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Manassas City
Manassas Park City
Martinsville City
Mathews County
Mecklenburg County
Middlesex County
Montgomery County
Nelson County

New Kent County
Newport News City
Norfolk City
Northampton County
Northumberland County
Norton City

Nottoway County
Orange County

Page County

Patrick County
Petersburg City
Pittsylvania County
Poquoson City
Portsmouth City
Powhatan County
Prince Edward County
Prince George County
Prince William County
Pulaski County
Radford City
Rappahannock County
Richmond City

Richmond County
Roanoke City
Roanoke County
Rockbridge County
Rockingham County
Russell County
Salem City

Scott County
Shenandoah County
Smyth County
Southampton County
Spotsylvania County
Stafford County
Staunton City
Suffolk City

Surry County
Sussex County
Tazewell County
Virginia Beach City
Warren County
Washington County
Waynesboro City
West Point
Westmoreland County
Williamsburg-James
City County
Winchester City
Wise County

Wythe County

York County

5. Please add any comments you widhpaovide the name and email
address of a contact person in yousitis.
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Appendix 2: Quia electronic survey to Virginia piedhigh school guidance directors

The survey can be accessed electronicalhttat// www.quia.com/sv/264506.html

Advanced Placement Program Survey

The purpose of this survey is to determine Advaritladement policies in
Virginia High Schools. It takes between 5 and 1@utes to complete. Thank you!

1. School Name:

2. School Division Name (pop up answers)

Accomack County
Albemarle County
Alexandria City
Alleghany County
Amelia County
Amherst County
Appomattox County
Arlington County
Augusta County
Bath County
Bedford City
Bedford County
Bland County
Botetourt County
Bristol City
Brunswick County
Buchanan County
Buckingham County
Buena Vista City
Campbell County
Caroline County
Charles City
Charlotte County
Charlottesville City
Chesapeake City
Chesterfield County
Clarke County
Colonial Beach
Colonial Heights City
Covington City
Craig County
Culpeper County
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Cumberland County
Danville City
Dickenson County
Dinwiddie County
Emporia

Essex County
Fairfax City

Fairfax County
Falls Church City
Fauquier County
Floyd County
Fluvanna County
Franklin City
Franklin County
Frederick County
Fredericksburg City
Galax City

Giles County
Gloucester County
Goochland County
Grayson County
Greene County
Greensville County
Halifax County
Hampton City
Hanover County
Harrisonburg City
Henrico County
Henry County
Highland County
Hopewell City

Isle of Wight County
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James City County
King George County
King William County
King and Queen County
Lancaster County
Lee County
Lexington City
Loudoun County
Louisa County
Lunenburg County
Lynchburg City
Madison County
Manassas City
Manassas Park City
Martinsville City
Mathews County
Mecklenburg County
Middlesex County
Montgomery County
Nelson County

New Kent County
Newport News City
Norfolk City
Northampton County
Northumberland County
Norton City
Nottoway County
Orange County
Page County

Patrick County
Petersburg City
Pittsylvania County
Poquoson City
Portsmouth City
Powhatan County
Prince Edward County

Prince George County
Prince William County
Pulaski County
Radford City
Rappahannock County
Richmond City
Richmond County
Roanoke City
Roanoke County
Rockbridge County
Rockingham County
Russell County

Salem City

Scott County
Shenandoah County
Smyth County
Southampton County
Spotsylvania County
Stafford County
Staunton City

Suffolk City

Surry County

Sussex County
Tazewell County
Virginia Beach City
Warren County
Washington County
Waynesboro City
West Point
Westmoreland County
Williamsburg-James City
County

Winchester City

Wise County

Wythe County

York County

3. Are any of the following programs or coursefei#d at your school? Select all that  apply
Advanced Placement
International Baccalaureate
Other (please specify below)
No

4. Please specify if you selected “Other” for sfian #3 above.
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5. Does your division or school pay student riegion fees for Advanced Placement

6.

exams?

exams?

one)?

Yes
No

2008-2009
2007-2008
2006-2007
2005-2006
2004-2005
2003-2004
2002-2003
1995-1996
1994-1995

Yes
No

Yes
No

No other incentives offered
Pay cash award to students for taking exam

2001-2002
2000-2001
1999-2000
1998-1999
1997-1998
1996-1997

Pay cash award to students based on exam score
Pay cash awards to teachers for student exam pexfme

If yes, in which school year did the divisionschool begin paying for Advanced Placement

. Is payment of the registration fee dependenhupe student earning a passing score on the
Advanced Placement exam?

Are Advanced Placement students required t® tiaé&c Advanced Placement exams in the
courses they are taking?

What other type of financial incentives areecdfd by your school or division (select only

10. In which school year did your school or dmsbegin to offer the incentive selected

above?

2008-2009
2007-2008
2006-2007
2005-2006
2004-2005
2003-2004
2002-2003
2001-2002
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2000-2001
1999-2000
1998-1999
1997-1998
1996-1997
1995-1996
1994-1995
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11. Do you offer another type of financial intee in addition to those mentioned above
(select only one)?
No other incentives offered
Pay cash award to students for taking exam
Pay cash award to students based on exam score
Pay cash awards to teachers for student exam pefme
Other (please specify below)

12. Please specify if you selected “Other" in Qioam #11

13. In which school year did your school or digisbegin to offer
the incentive selected above?

2008-2009 1999-2000
2007-2008 1998-1999
2006-2007 1997-1998
2005-2006 1996-1997
2004-2005 1995-1996
2003-2004 1994-1993
2002-2003
2001-2002
2000-2001

14. What prerequisites are required of studentsedister for Advanced Placement
courses? (check all that apply)
No prerequisites
Minimum grade requirement in prerequisite course
Honors level in prerequisite course
Teacher recommendation
Other (please specify below)

15. Please specify if you selected "Other" in Qi@ #14.

16. Does your school recruit students for Advanemcement courses, and if so how
(select all that apply)?
No, we don't recruit
Yes, guidance counselors encourage qualified staden
Yes, guidance counselors encourage all students
Yes, AP teachers visit classes to recruit AP sttaden
Yes, special recruitment events are held to restudents
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17. What grade-point value is awarded AdvandaddPent courses at your school?
All courses carry the same grade-point value
Higher value than regular courses, but the sanm®msrs courses
Higher value than honors courses
Other (please specify below)

18. Please specify if you selected "Other" in Qoes#17.

19. Are students at your school, who take the Aded Placement exam, EXEMPT from
taking the final exam in that course?

Yes
No

20. If yes, in what school year was the exam exemgtolicy instituted?

2008-2009 2000-2001
2007-2008 1999-2000
2006-2007 1998-1999
2005-2006 1997-1998
2004-2005 1996-1997
2003-2004 1995-1996
2002-2003 1994-1995
2001-2002

21. If your school is part of any state of fedepant program that includes incentives
for Advanced Placement courses, please specifgritgram, the year it was instituted
and the number of years the grant continues at schwol.
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