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Abstract

A longitudinal study on the differences in Advanced Placement examination
participation and scoring between males and females from 1996 through 2007 revealed
that more females participate in AP exams than males, but for most examsnaies
are successful by passing the exam with a 3 score or above. The foreign laoguseg c
have a significantly higher female participation and scoring than maiésmwény other
courses, including those in mathematics, science, and computer science, have
significantly higher participation and scoring for males. Advanced platesams in
economics and social studies also favored males both in participation and scoring on

most Advanced Placement exams over the 12-year period.
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CHAPTER 1. NATURE OF THE PROBLEM

Introduction to the Problem

Gender-related differences on standardized tests were an issue of deibate d
the 1990s (Stumpf & Stanley, 1998). In the past 7 years, little research haeduesea f
on gender differences on the Advanced Placement exam. This is a courBe-spec
standardized exam in which a passing score of 3 or above out of 5 repregemts tha
student has learned university-level course-specific knowledge andngkikésin high
school. Depending on the university requirements, a score of 3 or above could provide
the student college credit and is used as a factor in the college entrancs. pades
the past 7 years, increased participation in the Advanced Placemeuinpitogg occurred
across the United States (College Board, 2007b). This increase in padiicipat
expected to continue over the next several years due to increased federell faugoport
(Viadero, 2001) and the precedence given to Advanced Placement programsidsniPre
Bush’s Advanced Placement Incentive (Isaacs, 2001; The White House, 2004). While
there has been an increase in participation (College Board), the author has not found a
study that revealed if there have been differences in participation ossfid@eoring

between males and females for most of the 37 different Advanced Placenmeat exa

Background of the Study
Before 1900, the college entrance process was specific to each university. |
1901, the College Board was formed to assist the transition from high schodége col
by developing a college entrance exam which simplified the collggeation process

1
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(College Board, 2007d). In 1955, the College Board expanded its services by awyelopi
the Advanced Placement program, a program that offers high school stualieggs c
credit for mastery on the Advanced Placement exam (College Boardéieereredit, a
student must score a 3 or higher on the Advanced Placement exam in a p&igidubdr
study. The exam scoring is a numeric scale from 1 to 5. Five is the thsgbes and
represents work that is well-qualified, whereas a score of 1 represmhtthat is not
gualified (College Board). Passing scores are 3 and above, but not allcalteget a
score of 3. A student’'s AP course history from high school can assist his or heg colleg
acceptance process and provide college credit depending on the student’s score and
intended major (College Board). Many universities offer some collegé éoean AP
exam score of 3 or above.

Since 2000, there has been an increase in Advanced Placement course enroliment
and mastery on the Advanced Placement College Board Exams (College Boadj, 2007
Samuels, 2005). Mastery on the Advanced Placement exam requires a minimum score of
3. In 2006, 1.2 million students took AP course exams (Wasley, 2007), and 406,000 of
those earned an AP exam grade of 3 or higher on one or more AP exams (Cadlebe B
2007a). With 2.7 million students graduating from U.S. public schools in 2006, 406,000
represent 14.8% of the high school students. Only 10.2% of the graduating high school
students earned an exam grade of 3 or higher in 2000 (College Board, 2007a). More
students are taking and passing at least one Advanced Placement exanptbaious
years (College Board, 2007a).

The Advanced Placement exams are significant components for determining
college admission (Stumpf & Stanley, 1996) and because the Advanced Place®)ent (A

2
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courses reflect the first-year college course experience (Colleyd B2007a),

participation and success on AP exams are important. The College Beepdd to the
Nationrevealed that participation and success in the Advanced Placement program is
correlated with future coursework in college. “AP students who place diretdilg

higher level college course take more college courses in that same sulgjechare

average, than students who did not take an AP exam in that subject area in high school”
(College Board, p. 11). With more than 75% of high school graduates enrolling in college
(Haycock, 2001), the increase in Advanced Placement participation and mastery
increases participation in some college programs and majors.

While there has been an increase in participation and success in AP exams over
the past few years (College Board, 2007b), it has not been universal between. gremders
example, there has been a decline in female participation and performance in the
Advanced Placement Computer Science AB Exam (Bombardieri, 2005; Gilbert, 2002;
Stumpf & Stanley, 1997; Tillberg & Cohoon, 2005). There is a connection between the
low patrticipation and success on Advanced Placement and patrticipation in college
majors. Dr. Jane Margolis, a UCLA computer scientist and researcher, btdted t
computer science is a major that has had a very low percentage of womiesd(as ¢
Gilbert).

At top research universities about 15 to 20 percent of (computer science) majors

are female, and in advanced computer science exams at the high schooldevel, it’

only 15 percent women. That’s been dropping over the last couple years. And
computer science is one of the AP exams with the lowest number of female

participation. (Margolis, as cited in Gilbert, { 8)

Low female participation in computer science is not the only area identffied a
having a gender gap. Stumpf and Stanley (1996) identified the gender gap closing on

3
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scholastic achievement tests, but multiple studies have supported continded gggps

in mathematics, computer science, and physics (Heller & Ziegler, 1996; Lamb, 1997;
Seligman, 2005; Stumpf & Stanley, 1998). Advanced Placement physics and ghemistr
has been under-represented by females every year for the past 12 gage (Board,
2007b).

Many of the studies on gender and College Board Exams occurred in the 1990s,
with little research on gender differences on the Advanced Placement exarpasttbe
years. It is during recent years that a large increase in patibcifpeas occurred without
research to determine if the gender gap in participation and achievement oanhisaesx

changed significantly.

Problem

Little attention has been given to gender-related differences on the Advanc
Placement exam in recent years (Ackerman, 2002), although these testi@riaba
important because they have strong influence on admission into and placement within
college (Stumpf & Stanley, 1996). Students who participate and are sucaessful
particular field of Advanced Placement take more courses in college imetdahfin
students who do not participate in the AP program (College Board, 2007a). As a result,
more males are entering some fields of study than females, includingitesragience,

mathematics, and physics (Stumpf & Stanley, 1998).
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Problem Statement
Although there has been an increase in student participation in the Advanced
Placement program (Samuels, 2005; Wasley, 2007), there is no currerdhresea

gender differences in participation and achievement on the Advanced Placeament ex

Purpose Statement
The purpose of this descriptive longitudinal study was to examine gendedrelate
differences on the College Board Advanced Placement tests from 1996 through 2007 to

identify participation and achievement differences between males aattfem

Research Questions and Hypotheses

Research Question 1: Is there a significant difference in participatior on th
Advanced Placement exams of College Board between males and feorald986
through 20077

Hi: There is a significant difference in participation on the Advanced Plateme
exams of College Board between males and females from 1996 through 2007.

Ho: There is not a significant difference in participation on the Advanced
Placement exams of College Board between males and females from 1996 #00udg

Research Question 2: Is there a significant difference in successks scothe
Advanced Placement exams of College Board between males and ferald986
through 20077

Hi: There is a significant difference between males’ and femalesssict
scores on the Advanced Placement exams of College Board from 1996 through 2007.

5
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Ho: There is not a significant difference between males’ and femalessfal

scores on the Advanced Placement exams of College Board from 1996 through 2007.

Nature of the Study
A descriptive longitudinal trend design was used for this study. Quantitative
methods were utilized to investigate the differences in male and femabgpéidn and
success on the Advanced Placement exam from 1996 through 2007. Student scores range
from 1 to 5, and scores of 1, 5, and the minimum passing standard of 3 or above were

compared for 33 Advanced Placement subjects over a 12-year period.

Significance of the Study

The AP program is relevant to scholars and practitioners in tertiargteziuc
because the program prepares students for collegiate academic rigartamplgtion in
future coursework (College Board, 2007a). AP exam participation in high school
programs were studied by Keng and Dodd (as cited in College Board) of trexdilyi
of Texas and included in thedvanced Placement Report to the Natiéeng and Dodd
stated “AP students statewide in Texas earn higher college GPAs antuidiaarefour
year graduation rates when compared to students with similar SAT scores and
socioeconomic backgrounds who did not take AP courses and exams” (as cited in
College Board, p. 12). Thus, the Advanced Placement program is an important
background study to postsecondary education because it prepares students foammllege

increases graduation rates.
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Another study, by Hargrove, Godin, and Dodd, included irAtheanced
Placement Report to the Natiomevealed differences between students who took the AP
course but did not take the AP exam and their success in college as compared to students
who did take the exam. Students who took one or more AP exams significantly
outperformed students who did not take any AP exams over the 4 years of college (as
cited in College Board, 2007a). Participation in the Advanced Placement prograi®: and i
exams is relevant to postsecondary education because college students who ¢ook one
more AP exams while in high school have outperformed college students winat did
take any AP exams; therefore, students should be encouraged to participa&fn the
program while in high school.

The two previous studies indicate the importance of the Advanced Placement
program to postsecondary studies, but are not specific to the relevance of gender
differences on the Advanced Placement exam. By writing to College Bbard, t
researcher obtained the scores of males and females for each year from 1996 throug
2007. During that time frame, an increase in Advanced Placement exam pasticipat
occurred without statistical examination and report of gender differencesisThlevant
because some courses could be under-represented by males or females, and the
implications of this could mean fewer males or females entering ydarticelds of study.

Certain fields of Advanced Placement seem to be under-represented by a
particular gender. For example, the Advanced Placement language courses are
represented by females at a 2:1 ratio or higher compared to males in EngisishS

and French language and literature, but the Advanced Placement Rhgsids
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Computer Science A/AB courses have 3 or 4 times more males than femaleggColl
Board, 2007b).

Based on the current increase in participation in Advanced Placement exams
(Samuels, 2005), and because increased patrticipation in exams increases & student’
participation in the subject in college (College Board, 2007a), it is importanteioriies
if particular AP course patrticipation and success are significantgrelit between males

and females.

Definition of Terms

Advanced Placement exa@ollege Entrance Examination Board (CEEB)
specific subject test given to high school students that upon passing can provide colleg
credit to introductory-level college coursework. It usually consists3shaur test
consisting of two parts: a multiple-choice section and an essay section. garmeyaans
and Studio Art exams have specific exam requirements for their respeminses.

Advanced Placement program (AREEB-developed programs offered to high
school students that, upon passing a CEEB external exam, can result in a student
receiving college credit while still in high school.

ANOVA A statistical procedure that analyzes the variance that occurs between
two sets of data; analysis of variance.

College Board (CB)College Board Entrance Examination Board is often
shortened to the College Board; its most widely recognized programs andaneaimes

SAT, PSAT, and AP exams.
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College BoardsSubject-specific exams developed by the College Entrance
Examination Board in 1901 that have been replaced with other types of exams; the
College Boards were given by the College Entrance Examination Board.

College Entrance Examination Board (CEERB)nationally recognized
organization that develops college entrance examinations and programs that provide
students challenging coursework; colleges use the results of the exidtsteeslentify
gualified students for their admissions process.

Educational Testing Service (ET3)nonprofit private organization that provides
research, assessment development, and assessment analysis for staneéstaig. The
College Board utilizes ETS for its Advanced Placement and Scholastieveohent Test
development and administration.

Gender gapA difference in participation or academic achievement between
males and females.

GPA. A score representing the grade point average of a student’s work in school.

Scholastic Achievement Test (SAN College Board Entrance Examination of
general aptitude and achievement whose results are often used in the collisgeoadm
process.

Scholastic Aptitude Test (SAR College Board Entrance Examination whose
name has been changed to Scholastic Achievement Test.

Successful performanc8uccessful performance on an Advanced Placement
exam is defined by College Board as passing with a 3 score, but this is notcstanda

all universities; some universities expect scores of 4 or 5.
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Assumptions and Limitations

Assumptions

The design of this study was dependent on several assumptions. It was assumed
that the scores from each year were statistically analyzed IGollelye Board to provide
reliability and credibility to the consistency of Advanced Placement €kam one year
to the next. It was assumed that the development of each exam question was &ppropria
to the Advanced Placement curriculum, and that change to exam expectations or formats
were published by College Board in advance. It was assumed that all exenggwea
following College Board regulations, and that no compromised exam scores were
included in the data analyzed. It was assumed that College Board deddldbe exam
scores for every course for each year, and that all scores of U.S. andionainat
students were analyzed in the study.
Limitations

The findings of this study may be affected by the following limitations.

1. The population used in this study were all students taking Advanced
Placement exams in the world. The results of the study may not be
generalizable to students taking the exam in international schools only or
national schools of other countries because the vast majority of the scores are

from the United States.

2. The findings of this study are limited to gender differences on the Advanced
Placement exam and cannot be generalized to other standardized exams.

3. The study used all Advanced Placement exams from 1996 through 2006, but
some subjects did not have exams developed for all 12 years. Advanced
Placement exams in Statistics, Italian Language, Human Geography
Studio Design, and Environmental Science have been developed within the
past 2 to 5 years and have less data available than other exams.

10
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Organization of the Remainder of the Study

The study consists of five chapters. Chapter 2 is a review of the literdtiate w
includes (a) the Advanced Placement program description and growth trends, (b) the
history of the Advanced Placement program, (c) the use of Advanced Placgamant e
scores by colleges and universities, (d) research describing gender diéarenc
participation and academic achievement on Advanced Placement exams, (e) the
implications of gender imbalances on the Advanced Placement exam paoticgrat
achievement, and (f) the implications of gender imbalances in technologlydaaeers.
Chapter 3 describes the research method, including research design andatterisnit
instrumentation, data collection and analysis procedures, and expected findimger Cha
4 presents the analyzed data. Chapter 5 provides a summary of the findings and

recommendations for further research.

11
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CHAPTER 2. LITERATURE REVIEW

Introduction

The implications of gender differences on Advanced Placement tests have been
given less attention than other standardized tests, such as the ScholastierAehte
Test (Ackerman, 2002). Advanced Placement tests are administered to high school
students who have completed an Advanced Placement curriculum in a specializefl fiel
study. College Board provides sample syllabi of highly structured coursewbik tha
oriented towards obtaining college credit and providing foundational knowledge and
skills of an introductory course in college. Gender differences have beeffiédieor
both participation and passing rate of the exam (Ackerman; College Board, 2007b).
Passing an Advanced Placement exam requires a score of 3 out of a possiblgés Fe
were found to perform more poorly than males on the 2000 Advanced Placement exams
(Ackerman). The rate of passing for males was 39.2%, versus 32.6% by femé&les on t
2000 exams; yet approximately 85,000 more females took exams than males (College
Board). More females took the 2000 Advanced Placement exams, yet mosgasaed.

Inequity in participation and achievement on the Advanced Placement exams
between genders results in some fields of study being under-representdd$gma
females. “Gender imbalance in specific areas becomes a problem whendlee gpread
has a detrimental effect on some sections of society” (Annemieke, 2006, p. 7). An
implication of gender imbalance is a loss of the perspective from one groupeby $oc

certain fields of study. For example, the computer science field is undeseaped by

12
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females both on the Advanced Placement exam participation (College Board, 2007b;
Stumpf & Stanley, 1997) and in college computer science programs (Mason, 2007).

Women comprise 51 percent of the United States population. They earn more

than half of all bachelor-level degrees awarded every year. But aagtodime

Computing Research Association, nationally only 17 percent of undergraduate

computer science degrees were awarded to women in 2004. (Mason, p. 161)
The implications of women being under-represented in the computer sciencesfield ar
significant to many fields of study. Computer science technology isatritianany
careers today. Anyone who lacks the skills in computers today will be at a ditzgb/a
in many career choices (Mason). In the mid-1980s, 35% of the instructional taghnol
(IT) workforce were women, but that number has declined to 25% today (Fox, 2007).
With fewer women pursuing computer science and instructional technologysdaréee
years ahead, computer technology will become more male-prominent if the gesider
in instructional technology continues.

The implications of more males taking science and computer science daurses
the Advanced Placement program means that more males will enter tressenfiel
college and ultimately enter the IT workforce. In the past, taking as mutlemetics as
possible was important because mathematics was the key to high-payingaiechn
careers. “For the new generation, however, science and technology havedremttas
the gateways to a wide variety of technical careers in the sciences augiheesing”
(Sanders & Nelson, 2004, p. 75). High school females represent one third to one fourth of
the students in AP Physics, depending on the year, and a smaller fractiorssmega in

AP Computer Science, with more males scoring 5, the highest possible scteggCol

Board, 2007b).

13
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Why does it matter if there is a gender gap in mathematics, scienamrapdter
science? Why does it matter if females are under-represented in thessefftudy? It
matters because women comprise half of the U.S. population, and many of the jobs in the
mathematics, science, and computer science fields are prestigious angaighly
careers. “By limiting the number of women in mathematics and science, waiffesent
perspectives that can enrich, expand and revitalize these disciplines” (Qagnpbe

Clewell, 1999, p. 4).

Rationale for the Research

Advanced placement programs have increased across the United States over the
past 4 years (College Board, 2006), and they will continue to increase bectagdsralf
precedence placed upon them by President Bush’s Advanced Placement Incentive
Program (The White House, 2004). During the 1990s, a gender gap was present in some
Advanced Placement courses, including Computer Science, Physics, and hemist
(Stumpf & Stanley, 1996), but no longitudinal study has occurred in the past 12 years to
determine if gender differences in participation and performanceesent. The
rationale for the research was to provide research data to bridge the gapPfetkam
participation and scores from 1996 through 2007, considering an increase in participation

has occurred on the AP exams in the past few years.

14
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Theoretical Framework
History of the College Entrance Examination Board

More Americans are pursuing enrollment in universities than in the past (Christ,
2002), causing challenges for decision makers in university admissions.difiees
criterion used by student selection committees for college entrancei¢cgpéidn and
success on College Boards Advanced Placement exams, college introdulgjecy s
specific tests taken by high school students.

AP exams were not the first standardized tests developed by College IBoard.
1901, about 50 years before AP tests were developed, the College Board Entrance
Examination Board (CEEB) developed a college entrance exam. The CEEB was
developed by a few college officials with the direction of Harvard UniyéssCharles
William Elliot and Columbia University’s Nicolas Murray Butler (F&c2004). The
1901 entrance exam was known as the College Boards and was administered to 1,000
students in 1901 (Hacsi). The original purpose of the College Boards was to coghect hi
school students to colleges by providing a standard for universities to compare student
applicants and to make secondary schools more alike in their curriculum by providing a
clear standard (Hacsi). The developers of the original test hoped its exam would be
widely received because their developers believed uniformity of standards veoal
better approach for college admissions (Hacsi).

The College Boards were subject based, and during the first 25 yeamellere
received, but with some criticism because the exams had increasingaéeflue the
secondary school curriculum. The College Boards lost influence when the CEEB
developed the Scholastic Aptitude Test (SAT) in 1926 (Hacsi, 2004). As the SAT

15
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approached its 10th anniversary, the number of students taking it had increaseldewhile t
number taking the College Boards had decreased (Valentine, 1987). The mork genera
aptitude test, the SAT, had replaced the more subject-based College Boards lay the mi
1930s (Hacsi). The SAT has had more effect on college entrance thathengxam

over the past 6 decades (Hacsi). In 1994, the Scholastic Aptitude Test wasd¢ndne
Scholastic Achievement Test (Hacsi), and further changes occurred ine2@@ading

the test from a 1,600-score test to 2,400.

Around 2000, the SAT started having less significance in determining college
admission, and a student’s participation in a rigorous high school curriculum has become
more important (Hacsi, 2004). In 1999, the Education Department reported that the
academic rigor of the high school curriculum was a strong predictor of colleggssuc
One way to increase academic rigor in a high school curriculum is to add an Aglvance
Placement program. AP courses on a high school transcript increase a student’
application for college admission (Hacsi; Lawrence, 1996; Lord, 2000).

History of the Advanced Placement Program

The Advanced Placement program began in 1951 by the combination of two
projects financed by the Fund for the Advancement of Education of the Ford Foundation
(Santoli, 2002). The first project was developed by John Kemper, the headmaster of
Andover Academy, and comprised a group of individuals from Andover, Exeter, and
Lawrenceville, and three universities, Harvard, Yale, and Princeton. Thedbites
study was to investigate whether the most capable high school students could be provided
more demanding coursework like that offered in the introductory university soditse
project recommended that achievement examinations be developed in the core subjects t
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provide college credit to students while still in high school (Isaacs, 2001). Teiedif

from the College Boards in that it would have course outlines, syllabi, and an kexterna
examination that could provide college credit depending on the student’s success on the
exam.

The second project, the Kenyon Plan, was a group of high school teachers,
university professors, and representatives from the Educational TestunceSeho
developed high school course curricula and tests (Santoli, 2002). The Kenyon Plan
groups included colleges Bowdoin, Brown, Carleton, Haverford, Kenyon, Massachusetts
Institute of Technology, Middlebury, Oberlin, Swarthmore, Wabash, Wesleyan, and
Williams. Eleven subjects were chosen to be included in the pilot study, with 18 high
schools teaching these first Advanced Placement classes in English, boblgsgigs,
chemistry, French, Latin, German, Spanish, and history. The tests developed from the
Kenyon Plan were first administered in 1954, and in 1955 College Board assumed the
responsibility in conjunction with the Ford Foundation project (Santoli).

The 1951 Ford Foundation-sponsored project included a team of professors from
Harvard, Yale, and Princeton Universities working with Andover, Phillip’s Exatel
Lawrence Academy to develop a set of exams that measure collegadessiement in
specific subjects (Isaacs, 2001). The first 11 course sets were developed amd954
given at 18 high schools (Isaacs); these were the first Advanced Pla@@ms so
called because they affected student placement on college admission entry. The
Educational Testing Service developed the examinations, and the AdvancedeRlace
exams have been given the aegis of the College Board since 1955 (Isaacs, 20@g, wit
first AP exams administered in 1956 (Santoli, 2002).
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Advanced Placement Examination Description

The Advanced Placement program is a College Board subject-matter-bassd s
of examinations taken by high school students to prepare them for college-level
coursework. Currently there are courses and examinations in 37 subjeagé@uard,
2007b). Each of the examinations is based on introductory-level college course subject
specific curriculum that is outlined in an AP course description published byg€olle
Board (Isaacs, 2001). College Board provides the course syllabi, conferenees figr
training, and course outlines, and the ETS and an AP Development Committee develop
the exams. The ETS manages the grading and statistical analysisraiubéMay
exams for the College Board.

Each exam has specific testing components and time frames, but on average the
exams are 3 hours long and consist of two parts: multiple-choice and free-response
sections. Test specifications are unique to each course and change g@éribdszd on
research studies about changes that have occurred in the introductory college theyrs
represent. As university courses change, the specific AP course assotiatée w
changed college courses are reexamined, modified, and a new courgeidesnd
exam is developed. The ETS develops statistical analyses to ensure eaomtestef
year to the next and from one subject area to another to maintain reliaidlity a
consistency. The ETS wants to ensure that the reasoning skills and problem-sollang skil
of each test standard are maintained even though it is a different exayeaadbach
exam “tests students reasoning skills and the ability to apply knowledge and solve
problems, analysis of facts and data, synthesize information, think critibally a
complex issues, and recognize different perspectives” (Isaacs, 2001, p. 402).
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After the Advanced Placement exams are administered, each AP exam is
evaluated using an item analysis (Isaacs, 2001). Faulty questions anatelthfrom
scoring. The Educational Testing Service statistically analyzdstest. “After scoring is
completed ETS statisticians write a test analysis report for each exach covers how
well the exam met the specifications, the grade distribution, overall difficdore
distributions, and reliability” (Isaacs, p. 402). The final scores aresedea students,
secondary schools, and universities in July. The scoring is a numeric scalg femgiri
to 5. College Board (2007a) defined the scores asXremely well-qualifiedd =well-
gualified 3 =qualified 2 =possibly qualified1l =not qualified

Lichten (2000) reported approximately 66% of the students taking Advanced
Placement exams score a 3 or higher, and 49% receive college credénlsicasearch
noted that the majority of the universities still award credit for scores L&Bave, but
many of the selective universities require higher scores. The antexferenced exams
typically provide college credit for scores of 3 or above. Some universitiepmvile
scores for a 5 score in some subjects. For example, Harvard University elich
department to decide if a 4 or a 5 is the minimum requirement for college eretli
Stanford University has a similar policy in which Calculus requires a Sdditcbut a
student can receive credit for a foreign language with a score of 4 (I12aat3. While
some universities give credit for only scores of 4 and 5, College Boarda ploat
“88% of colleges and universities accept predominantly ‘threes’ or a mixtttreeds’

and ‘fours’ for course credit” (as cited in Isaacs, p. 404).
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Growth of Advanced Placement Programs

In 1955, 1,229 students took AP exams; in 2000, 845,000 students took AP
exams; and in 2007, 1.3 million students took AP exams. An increase in students is
partially the result of an increase in schools participating in the Advanaedn®nt
program. In 1955, 18 U.S. secondary schools participated in AP exams, but by 2000, over
half of the schools in the U.S. offered AP courses (Lord, 2000). Part of the reason
increased participation has occurred is due to an increase in funding. In 1999, $2.7
million of government funding was spent on AP programs in secondary schools, but 2
years later, in 2001, $15 million was provided for Advanced Placement programs
(Viadero, 2001). “Former Secretary of Education, Richard Riley, in Feb20&§ called
for all U.S. high schools to offer at least one AP course by the autumn of 2001 and to add
one AP course annually for the next 10 years” (Isaacs, 2001, p. 403).

In 2004, President Bush proposed improvements in secondary education by
increasing the Advanced Placement program and allocating a $28 milliorsetoea
ensure that teachers in low-income schools were trained to teach AdvancedeRtace
and international baccalaureate courses (The White House, 2004). Presidé&nABush
Incentive Program encourages secondary schools to offer more AP courses.thdnde
President’s AP Incentive Program, we will increase the number of studkimg AP
math and science exams from 380,000 today to 1.5 million by 2012” (Spellings, as cited
in College Board, 2006, 1 2). The Advanced Placement participation increasatlis gre

due to President Bush’s AP Incentive Program.
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Importance of Advanced Placement on a Student’s Pursuit of a College Education

Traditionally the Advanced Placement program was developed to allow advanced
students the opportunity to learn introductory college coursework while in high school;
thus, when they entered college, they could immediately delve into more complest subj
matter by receiving credit for introductory college courses (Santoli, 2002) ofilginal
reasoning for developing Advanced Placement is still the main benefit of thramrog
but other advantages both for the student and universities have also been identified in
studies over the years. This includes (a) students who attended schools wiivexa®
programs experienced more success in college than if they had attended a sbbabl wi
an AP program (Santoli; Willingham & Morris, 1986), (b) taking AP exanasgeod
indicator that a student will complete a college degree (Morgan & Ramist,, E9@B{c)
that academic rigor of Advanced Placement in a high school curriculum improleggecol
enrollment and the pursuit of higher education (Adelman, 1999; Camara, 2003; Horn &
Kojaku, 2001). College Board President Gaston Capterton supports the previous research
and claimed, after comparing students with similar academic and econaffiiespthe
studies in th&keport to the Natioshow that “the students who succeed on an AP exam
are better prepared for the rigors of college, and more likely to obtain a bachelor
degree” (College Board, 2007c, | 3).

Willingham and Morris (1986) studied the impact of Advanced Placement
coursework on college success by comparing AP and non-AP students throughaf year
college. The longitudinal study included almost 5,000 college students and represented

over 700 high school AP programs. Willingham and Morris found that the AP students
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performed better academically and generally took more advance@wouksn the
subject areas in which they took examinations than the non-AP students.

A study conducted by Klopfenstein and Thomas (2004) analyzed the student
records of 28,000 Texas high school students who graduated in 1999 and enrolled in
Texas’s 4-year universities that year. The researchers used the Sehools Microdata
Panel to obtain the data and examined students’ records who participated in AP courses
in high school to determine if they had higher grades in their freshman year than the
non-AP peers. Klopfenstein and Thomas reported that these students continued their
education in greater numbers than their non-AP peers. The research findingsdndicat
that mere participation in the AP exams did not allow the participants to perftien be
academically than their non-AP peers. The AP courses did not have argyipegabwer
based on simply participating in AP in high school, but instead it was necessaryeto scor
well on the exam to indicate statistically predictive power of acaderadiness. Geiser
and Santelices (2004) also found that taking the AP examination alone did not predict
college success, but those students who received qualifying scores on an Afagsam
generally had an advantage over non-AP students.

The increased participation of high schools across the United States in the
Advanced Placement program has increased the use of AP scores as afdetusiiue
the selection process for entry into university.

AP courses no longer serve solely to judge whether a student can skip an

introductory college course. Instead they have emerged as importariveelect

mechanisms and are viewed by university admissions officers as measures of
university preparedness—a measure that is more telling and precise than SAT or

ACT scores. They serve the dual purpose of satisfying the national, state, and
local government pressure to raise academic standards, while providing a
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common measure of academic achievement lacking in the decentralized US
education system. (Isaacs, 2001, p. 405)

Originally the AP program was developed to offer select students the opportunity
to enroll in introductory college courses while still in high school. These wered$ie m
capable students who were bored as college freshmen with the introdudiegsg col
coursework. Taking the required introductory courses in high school would allow them to
delve into more complex courses immediately upon entry into university (Isaacs, 2001).
The College Board Advanced Placement program has expanded since iteimddpte
high schools are implementing AP programs, and the College Board is expanding the
number of AP courses offered. The increased participation in the Advanced étacem
program is well-recognized (College Board, 2007a; DiYanni, 2002; Hebel, 1999;
Mathews, 2005; Santoli, 2002). The College Board is piloting an Advanced Placement
Diploma which requires a student to have taken five AP courses and scored a 3 on each
exam. Of the five courses, four core areas must be studied: mathematics, science
language arts, and history (Isaacs).
Gender Differences in Advanced Placement Participation and Success

Gender-related differences on cognitive tests have been well-documented and
much has been reported on cognitive differences on aptitude and achievement tests
through the research of Hakstian and Cattell, (1975), Hyde, Fennema, and Lamon (1990
Benbow and Stanley (1983), Benbow (1988, 1990), Feingold, (1993), Friedman (1989),
and Stumpf and Stanley (1996). An area of standardized testing that has rexssved |

research is the Advanced Placement exam, particularly in the 2000s.
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College Board (2007a) reported the number of males and females participati
the Advanced Placement exams each year. As College Board, with gtareessof the
Educational Testing Service, develops and administers each AP question, the
development team prepares a “careful analysis of test questions to seeafehamg
disadvantages to females or minorities” (Lively, 1993, p. 22). Even with the careful
planning by the test development team, differences between male and female
participation and scoring on some types of AP exams have occurred.

The lack of participation in the Advanced Placement exam for females in the
mathematics and computer science courses explains the gender peréodmpaaty on
those exams. Hunter (1986), Honeywell (1987), and Stumpf and Stanley (1997) reported
fewer females participating in math, science, or computer science Astl/Btecement
exams than males. Stumpf and Stanley (1996) explored gender-relatechcé$aire
participation and success on the Advanced Placement exam and College Board’s
Achievement Examinations from 1982 through 1992. Male students had higher scores
than females on physics, chemistry, and computer science exams, and fooedd an
advantage on some of the language exams. Much of the disparity reportedetdasrbas
low patrticipation of females in courses that require mathematics or progrgrkills.
Stumpf and Stanley reported that larger participation of female student®én s
examinations does not decrease the performance rate relative to ma&@8o Antrease
in participation on the SAT Il Achievement test in Mathematics Il occurredeea
1982 and 1994, without appreciably affecting the overall performance in terms afyscori

the highest or lowest scores on the exam (Stumpf & Stanley, 1998).
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Implications of Gender Imbalance in Advanced Placement Participation and Success

The implications of gender imbalance specific to the Advanced Placement
examination participation and success have not been documented. The significant
increase of participation in the Advanced Placement examinations that ocautred i
mid-1990s and has continued to date has not been studied with respect to gender
differences; thus, no data are available regarding the implications sgaxith between
males’ and females’ performance on the Advanced Placement exams.

Santoli (2002) reported Advanced Placement implications for college admissi
and economic implications. Santoli stated, “an obvious reason to take AP cdatbees i
college factor—admission to college, or testing out of college courses” (p. @iplM
studies support that students applying to colleges with AP credits on theiriptnisave
an advantage over non-AP students in the college admissions process (Adelman, 1999;
Camara, 2003; Isaacs, 2001; Lawrence, 1996; Lord, 2000; Willingham & Morris, 1986).
No study found by the author reported gender differences in college enrolimetts due
Advanced Placement examination participation or scores.

Implications for Gender Differences in Advanced Placement ParticipationnmpGter
Science

The reduced number of females participating in Advanced Placement Computer
Science has implications in college majors and the work force. The American
Association of University Women (AAUW) reported that woman account for 17% of the
high school students who took Advanced Placement exams in the early 1990s (as cited in
De Palma, 2001), and that percentage has dropped over the past 12 years to 11.9% in

2007. This is a concern because when gender differences are examineceieales f
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participate in high-technology learning environments, fewer females havied in
computer science programs and informational technology programs compared to thei
male peers, and females represent a small proportion of the high-technotéfpyres
(Crombie, Abarbanel, & Anderson, 2001). The AAUW (1998) stated that the gender gap
IS increasing in computer science, as computer science becomes thepewitb,” and

“the failure to include females in advanced level computer science sdbrsatens to

make women bystanders in the technological 21st century” (p. 4). Yet, matlseamatic
computer science are the fastest growing and highest paying occupatoandiray to

the U.S. Labor Department (2001). Only 28% of the undergraduate degrees were being
awarded to females in the early 1990s (De Palma), so women are not entslichghaf

is growing fast and paying well.

According to Mason (2007), women comprise 51% of the U.S. population and
they earn more bachelor-level degrees than their male counterparteagdbuy of the
computer science degrees, only 17% were awarded to women in 2004, which was down
from 19% in 2000. Mason argued that the impact is not simply in the computer science
field but in any career that women pursue because women who lack computeodils t
will find themselves falling behind regardless of the career choice they Maks,
another implication is that women will be at a disadvantage regardless ofdbetbay
pursue due to fewer women having advanced computer skills.

Because participating in AP exams is a good indicator that a studentwylate
a college degree (Morgan & Ramist, 1998), and participation in the academiofrigor
Advanced Placement in a high school curriculum improves college enrollment and the
pursuit of higher education (Adelman, 1999; Camara, 2003; Horn & Kojaku, 2001),
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females not participating in computer science, chemistry, and physicesdtiec
chances they will enter that major in college. The same is true of mates@Hields of
study in English literature or Spanish language majors. This was suppprted b
Willingham and Cole (1997), who found females score higher than males on the AP
foreign language tests.
Implications for Gender Differences in Scoring on Advanced Placement Exams
Foreign language tests represent the only subject area in whichdemale
outperformed males in successive years. The researcher did not find ahadlyehat
compares gender in all of the Advanced Placement exams over several yeatstijplet m
studies have found significant differences of Advanced Placement performance i
specific subject areas (Ackerman, 2002; Ackerman, Bowen, Beier, & Kanfer, 2001;
Halpern, 2002; Honeywell, 1987; Stumpf & Stanley, 1996, 1998; Zohar & Sela, 2003).
The gender differences in scoring on the Advanced Placement tests have ammpac
educational selection and placement at the postsecondary level. Although someevaria
occurs between universities, the most college credit, if given at all, is dependent
obtaining scores of 4 or 5, whereas scores of 1 or 2 are almost always ddeggl col
credit (College Board, 2000). Ackerman et al. reported a nearly 7% digtene rates of
scores of 4 or 5 between males and females on Advanced Placement exams.
With more than 1 million students tested each year, these differencestéransla
into a substantial impact on larger numbers of women in college each year in
terms of both their placement in courses and the number of on-campus courses
that must be completed to obtain a baccalaureate degree. (Ackermap.e32il),

Because Advanced Placement exam scores of 4 or 5 have significance & colle

placement and acceptance, males who have taken AP exams have an advantage when
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applying to universities because a significant number of males aragyaasil in some
areas significantly scoring the top scores, which provides the graatesnt of credit or
access to the most prestigious universities.

Implications for Gender Differences in Advanced Placement Scoring in Matbhemat
Computer Science, and Science Based on Current Research

If significantly more males than females score 5s on the Advancedrfeiatce
exams, such as has occurred on other standardized tests in mathematidenialesr
will pursue fields of study in those subject areas. Benbow (1992) studied the top 1% in
the SAT-Mathematics exam and found males scored significantly higmefetinales.
Benbow reported that when the top quarter of the top 1% of the SAT-Mathematics exam
was analyzed, more males scored higher within the top 1% and within the top quarter of
the 1%. More males score higher on many standardized tests such as thetSAdstda
(Hyde et al., 1990) and AP Calculus tests, which are used for selection of apmicant
the postsecondary level (Halpern, 2002). While the SAT Verbal has not shown aignific
differences over the past 35 years, the SAT Math has revealed sesndiffefavoring
males. Halpern et al. (2008) reported twice as many males than $enithle&SAT Math
scores of 500 out of 800, 4 times as many males with scores of 600 or higher, and 13
times more males than females with scores of 700 or higher. With AP progmams
participation increasing across the United States, and use of these testiefar entry,
the implication could mean that males have an advantage in scoring on the mathemat
and science-based exams and thus have an advantage for entry into universitylyespecial
when the student is applying to a specific college within the university that exgshasi

math or science. Because of Advanced Placement exam differences ®randle
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females’ successful scores, fewer females enter specific matti@nde fields of study,
resulting in women being under-represented in science and engineering. Miflveog
psychologist Steven Pinker and Cambridge biologist Peter Lawrencel dhgiiénnate
sex-based differences are found in men and women, which explains the disparity of
women versus men in science and engineering (as cited in York & Clark, 2007).

Cognitive Ability Differences: An Explanation for Standardized Test Performance
Differences

There are multiple explanations for differences in academic performatwedn
males and females. The study of gender differences in mathematics and science
performance has been compared on variables such as cognitive abilitgeatiihd
motivation, psychological preferences, differences in learning stratageshe effect of
stereotypes in society. Various hypotheses have been proposed to explairetbeadiff
in gender performance in mathematics, including genetic and biologitatdgHalpern,
2000; Royer, Rath, Tronsky, Marchant, & Jackson, 2002), mathematics learning
strategies (Carr & Jessup, 1997), and attitudes and personal preferendesiydms&
Fennema, 1994; Tiedemann, 2000).

Several reports have suggested that there are cognitive abilineddés between
men and women (Goodhart, 1988; Halpern, 2000; McCrum, 1994; Pirie, 2001). The
belief that genetic differences (Thomas, 1993) that cause hormonal differghmura,
1992), which result in structural and activity differences in the cerebrum when
performing the same tasks (Geary, 1996), has received notice. The strudtdretakes
function approach does not deny the impact of socialization on mathematics and science

performance, but it implies that perhaps the differences may have signifingzaut
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regardless of nurture. These differences are based on genetic ddtetleaicpredispose
men to having a higher incidence on each end of the performance spectrum. In the
context of academic achievement or in the context of higher education, this meéans tha
men are more likely to perform better than women in the top achievements, bubare als
more likely to be on the low end of achievement scores.

Gallagher, Levin, and Cahalan (2002) reported cognitive patterns of gender
differences in solving mathematics problems on the Graduate Review Exdfh (§Rg
Halpern’s cognitive-process taxonomy. The research found unusual male donginance
spatially based strategy problems, but not when the solution strategies v/ ve
based and similar to those found in mathematics textbooks. The similar maletfavore
significance was found in math problems that had multiple solution paths, but not on
problems that had multiple steps and depended on working memory. Gallagher et al.
concluded that the differences in math performance between males and fepatekede
on the recognition and selection of solution strategies; thus, altering the wayns @ik
presented would assist in reducing the difference in scoring between nhlesnales
on standardized tests like the GRE. Whether the differences in performance on
standardized tests are due to cognitive ability differences, sterewiypet due to
socialization, or differences in learning strategies, it is ¢hegtrdifferences in
standardized test performance have occurred on scholastic achievemefttestised

Placement tests, and graduate review exams.

30

www.manaraa.com



CHAPTER 3. METHODOLOGY

Introduction

A nonexperimental descriptive research design was utilized to investigateer
there is a significant difference between males’ and females’'nfeddbPlacement scores
over a 12-year period. The independent variables were gender, type of Advanced
Placement course, and examination year. The dependent variable was thetexamina
rank score, ranging from 1 to 5.

The Advanced Placement scoring range is from 1 to 5. A score of 1 repritsent
individual achievement is not qualified for college credit; a score of 2 means the
individual is possibly qualified for college credit; a score of 3 means the dlodivis
qualified for college credit; a score of 4 means the individual is well-qualdrecbilege
credit; and a score of 5 means the individual is extremely qualified for ealiedit.

College credit is typically not offered for a student scoring 1 or 2. Solleges require
a score of 4 or 5.

The study was conducted utilizing all Advanced Placement examinaticessn
the world from 1996 through 2007. These scores were obtained from the College Board,
the organization responsible for the development and grading of Advanced Placement
exams, with the assistance of the Educational Testing Service. Some ofttieaBiced
Placement courses have been developed within the past 12 years; thus, thos@adurses

less data available.
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Research Questions

The research study had two research questions:

Research Question 1: Is there a significant difference in participatior on th
Advanced Placement exams of the College Board between males and feonal£398
through 20077

Hi: There is a significant difference in participation on the Advanced Placement
exams of College Board between males and females from 1996 through 2007.

Ho: There is not a significant difference in participation on the Advanced
Placement exams of College Board between males and females from 1996 through 2007.

Research Question 2: Is there a significant difference in successfes en the
Advanced Placement exams of the College Board between males and feonal£398
through 20077

Hi: There is a significant difference between males’ and femalesssict
scores on the Advanced Placement exams of College Board from 1996 through 2007.

Ho: There is not a significant difference between males’ and femalestssfal
scores on the Advanced Placement exams of College Board from 1996 through 2007.

The goal of the study was to determine if participation and achievement had
significantly changed over the past 12 years between males’ and sefAdanced

Placement examination scores.

Research Design
It was impossible to compare all 37 Advanced Placement courses for allr$2 ye
Some Advanced Placement course programs were not available for all otthe pa
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years. The AP Environmental Science course was developed in 1998 and the AP Chinese
and Japanese Language courses were developed in 2006 (AP Central, 2007d). Also, most
of the AP courses have had exam revisions at some time during the 12-year pesiod. Thi
means the exam scores have remained the same as has the method of grexiamg, the

but the exam itself may have been changed during the studied period. Courses like
Advanced Placement Computer Science has experienced significant changasiifig

Pascal computer programming language in 1989, and using C++ in 1999, to using Java
programming since 2004 (AP Central, 2007a). Furthermore, in the 2008 AP Computer
Science exam, a GridWorld case study replaced the marine biologyuwdgefsthe

previous years (AP Central, 2007c). Changes such as these could havedrgeadar
differences of scoring, yet could not be isolated. Many of the Advanceendat

courses have had changes to the curriculum and exam during the past 12-year period. The
College Board and the Educational Testing Service have tried to maintaistenagiin

the exam rigor and exam scoring to maintain scoring consistency from arte lea

next despite the changes that occur within curriculum.

The first question examined the significant difference in participation on the
Advanced Placement exams between males and females from 1996 through 2007. It was
also determined if there was a significant difference in participation éme year to the
next within individual courses. Lastly, the difference in participation iresnahd
females in 1996 as compared to 2007 was analyzed to determine if there was arsignific
difference in the 2 years that had a 12-year gap.

The second goal was to explore the significant difference between tessutc
scores of males and females on all Advanced Placement exams given from 1996 through
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2007. Thirty-five of the 37 Advanced Placement courses were compared betaeen ye
to determine if males and females had any significant differenceséess from one
year to the next within a particular course. Some exams have fewer yeaas of da
available because the exam program for those courses was developed with#h i2e pa
years. Courses with less than 12 years of data were included in the studypbthte337
courses had 12 years of data. Advanced Placement Chinese and Japanesgebaeg
not included in the conclusions formed because there was only 1 year of data available.
Success was defined by examining three different sets of scoraagEasses of
3 and above, high-tailed scores of 5, and low-tailed scores of 1. The analysisdnc
comparing males and females passing with a 3 or above in a particular coagparate
years as well as all 12 years combined. Another analysis included compalasgamd
females scoring 5s in a particular course in separate yeaddlas\all years combined.
The final comparison included comparing males and females scoring paiticalar

course.

Statistical Analysis

The research design was nonexperimental and descriptive, utilizing adlysis
variance (ANOVA) factorial design as the primary statisticalysis to evaluate the
differences in the means of Advanced Placement scores across 12 yeaenlmeales
and females for a specific course. ANOVA was also used to analyzeftérenti in
means between males’ and females’ scores for a single year in Auw&iced
Placement courses. Scores examined included percent means of students p&saing wit
score of 3 out of a possible 5-point scale, percent means scoring 5s, and pedes
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scoring 1s. The independent nominal variables were gender, Advanced Placement
subject, and examination year. The dependent variable was the examinatombe
examination score was compared between the genders for a specific subijéet ove
years. The examination score was compared between genders for totaloerarh?
years.

The design of the proposed study differs from many ANOVA factorial designs by
lacking a randomized population and by having unbalanced groups within the population
sample. It also differed from most research studies by including the eopivdation of
students who took Advanced Placement exams rather than a population sample.

In addition to ANOVA, az test of inference was used to determine if the
differences between the individual sample means and the population meangeare la
enough to be statistically significant. Normally, a large simple rarstomple of the
population would be utilized, but due to the nature of the study using standardized testing
data provided by the College Board, the entire population was included tdste
determined if the Advanced Placement scores of a particular gendade $ama year or
a course occurred by chance. If the scores were significantly diffeoen the mean
population score, the sample mean was unlikely to have happened by chance.

Comparisons between years was also analyzed using effect sizetsngefle
differences in mean scores of the standard deviations between males’ and'famale
scores for each course per year. Effect size “is standardized melaswanodifferences”
(Stumpf & Stanley, 1998, p. 193). AP examinations result in scores ranging from 1 to 5,
with a score of 5 reflecting the student to be extremely well-qualifiedp®pelation
sample for each year was divided into male and female groups, and within those groups
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the percent of students scoring a 5 and percent of students scoring a 1 wasieetermi
The percent of males and females scoring a 5 was calculated, anavibiegges were the
upper scale scores. The larger of the two scores was divided into the smaJlErming
a quotient called an upper scale ratio (USR). If the USR favors the femaletsiude
percentage of female students scoring a 5 was larger than the peroémiade students
scoring a 5 (Stumpf & Stanley, 1996). The same process was repeated with the
percentage of students scoring a 1 on the exam, forming a lower scale rejoh8
statistical significance of the effect size is significant alus/80. According to Cohen
(as cited in Stumpf & Stanley, 1998), effect size indidssi{elow .2 are considered
negligible, and s of .20 through .49 are regarded as snubf .50 through .79 are
considered to be of medium size; asbf .80 or more can be regarded as large” (p.
193).

The proposed study also provided descriptive data about the differences in male
and female participation and success on the Advanced Placement exam from 1996
through 2007. The percent scores and standard deviation of all sample groups who took
an Advanced Placement exam during the years 1996 through 2007 were included in the

study and compared by course, examination year, and gender.

Sample Selection
The Advanced Placement examination target population represents alttnogh s
students who have taken at least one Advanced Placement exam from 1996 through 2007
throughout the world. The largest sector of that population resides in the Unites] State
the country in which the Advanced Placement program was developed and implemented
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starting in 1954. The size of the population participating in the Advanced Placement
exam has increased from 537,428 in 1996 to 1,464,252 in 2007. The more than 1.4
million students in 2007 took over 2.5 million AP exams. All of the students’ scores from
around the world who took exams from 1996 through 2007 were included in this study.
Students who live outside of the United States taking AP exams were included in the
study even though they may have attended non-American curriculum-based settbol
may not have been U.S. citizens. The population sample was not limited to students

took the AP exams in the United States.

Instrumentation

During 2 weeks in May, Advanced Placement examinations are administered at
high schools and colleges across the world for each of the 37 subjects. Therexams a
shipped to the Educational Testing Service in the United States, and during the month of
June the exams are scored using trained graders for each of the examsltiphee m
choice section is scored by using scantrons, and the free-response sactoeddy
multiple trained readers and is highly labor-intensive to ensure consistetcgliability
between graders.

Approximately 6,000 readers meet together at designated AP reading sites a
various locations in the United States to evaluate over 5 million free-responsergues
Great attention is given to training each of the readers of the exams toahpapers
are scored fairly, uniformly, and with equal standard from reader to resid&zdntral,
2007b). Each exam is graded by multiple graders with a chief gradensdsdpdor
differences that might occur between two graders. AP exams have muitglesponse
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guestions, and no individual reader scores all the free responses for a single Atude
reader typically scores one free response, so if a particular exam hasdéa@sponses,

a table of readers is grading all four free responses with multiple readeesch

guestion, but no individual reader scores all the free responses for one student.
Furthermore, scores from one reader are not disclosed to other readexge(Bokrd,

2007e). The College Board and the ETS have various checks and balances applied in the
AP reading process to ensure that all exams are scored consistentlylgndtfan a

specific year and from year to year.

The ETS analyzes the exam results and reports individual scores for each subjec
to the schools and districts in which the students reside. To obtain these scores, the
researcher wrote the current Associate Director of Internati@maicgs for College
Board. He provided the researcher the raw data, which include the number of students
scoring each possible score for each of the 37 courses for all 12 yearawTdaa were
provided by the College Board via written permission with the intention of using #he dat

in the current research endeavor.

Data Collection Procedures
Advanced Placement examinations are taken at individual high schools with the
exams secured and shipped to the Educational Testing Service after ARrekéagof
each year. After being graded, the ETS provides a report to the College Bdard a
statistically analyzes the data collected for each individual studéoplsschool district,
and state. The data are provided to the authorities at the College Board.al'toe thas
study were obtained from the College Board by the researcher wrlaggi€nsley, the
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Associated Director for International Services at the College BoaslCbllege Board
released to the researcher the unpublished data that provided the Advancedrflaceme
score for each gender for each subject by year. Twelve years of datgiven to the

researcher.

Data Analysis Procedures

Two-way ANOVA was used to determine if gender, course, or examingam
yield significantly different Advanced Placement scores. The independéailear
examined were the Advanced Placement examination subject, gender, andrithegive
of the Advanced Placement exam. The dependent variable was the examinaéion scor

In ANOVA research design, the independent variable is referred to a®@ fact
and because two or more factors are studied, how the variables interact anelcthbaaff
they have on the dependent variable is analyzed (Plonsky, 2006). A two-factorBAANOV
was used in this study with two significance tests: a test of the magtiseéfind a test of
the interactions of the variables. ANOVA tables were utilized to displayesults of
significance withe scores computed to analyze the difference between the two means of
groups. Az test was used instead of thiest due to the large population size, and a
significance level of 0.01 was used.

Comparisons for each year and combined years were analyzed usingizéect
reflecting differences in mean scores of the standard deviations betwieshand
females’ AP scores for each course per year. Effect size taral&dized measure of
mean differences” (Stumpf & Stanley, 1998, p. 193). AP examinations result in scores
ranging from 1 to 5, with a score of 5 reflecting the student to be extrevaily
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gualified. The population sample for each year was divided into male and femabs,gr
and within those groups the percent of students scoring a 5, percent of students scoring a
3, and the percent of students scoring a 1 was determined. The percent of males and
females scoring a 5 was calculated, and these averages conipeis@gér scale scores.
The larger of the two scores was divided into the smaller one, forming a qualiedt
an upper scale ratio. If the USR favors the female students, the percerfgalef
students scoring a 5 is larger than the percentage of male students séof8tgrapf &
Stanley, 1996). The same process was repeated with the percentage of stadegta sc
1 on the exam forming a lower scale ratio. Also, the process was repeated theshow t
percentage of students scoring a 3 or above. The statistical signifafaheeeffect size
is significant abovels.50. According to Cohen (as cited in Stumpf & Stanley, 1998),
effect size indexesl§) above .80 are considered large and statistically significant.
Because multiple comparisons were required in this research study, a 8anferr
adjustment was used to determine the statistical point of significaneeutdff point of
statistical significance wgs= 0.05/ 39 = 0.00128. When multiple tests are being
performed simultaneously, the Bonferroni correction allows corrections irptne a
value. Alpha values in individual tests may be appropriate without the Bonferroni
correction, but when combined, as occurs with several years of data, thimadjust
avoids positives that may occur due to a type | error. The alpha level raprigse
chance that a type | error could occur. A type | error occurs whenaakeseincorrectly
declares a significant difference to be true due to chance. Usually thdealphia set at
0.05, which means that 1 out of 20 statistical tests will show something when there is
actually nothing (Simple Interactive Statistical Analysis, 2008). Aiekid Gensler
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(1996) reported that without adjusting fhealue, the probability of declaring an effect
or significance can be far higher than the nominal 0.5 alpha level when atteally
results do not support the same conclusion when adjustments are made. Aickin and
Gensler reported that when studying symptoms of a disease, the chancesraf for
conclusion that some symptoms are related to a disease is higher if thi2adpsanot
adjusted, and symptoms unrelated to a disease may be considered relatedainless t
Bonferroni correction is applied. The Bonferroni adjustment can be described as
When the tests involve null hypotheseqiH 1,,, ,n), in order to maintain an
overall type | error bound of on all of them simultaneously, each of the
correspondingp values F, is compared witlin instead ofv. The argument runs
as follows. Assuming thatof then hypotheses are true, a type | error can occur
only if one of the eventB, <a/n occurs for one of the true hypotheses. Since the
Bonferroni inequality states that the probability of a union of events is less than or
equal to the sum of the events’ individual probabilities, the probability that any
eventP, <a/n occurs (for a true Hypothesis) is not greater tiaam which is less
than or equal ta. The Bonferroni testing procedure is equivalent to an
adjustment that replaces ed}lwith nP, (or 1, whichever is smaller) and
compares these adjusted values with a. The valRgsan be considered

“Bonferronied”P values, in the sense th@®, is the smallest overall significance
level at which the individual hypotheseswbuld be rejected. (Aickin & Gensler,

p.1)

Conclusion
The nonexperimental descriptive research design examined the participation and
success of males and females on Advanced Placement exams in 35 courses-over a 12
year periodZ scores with a Bonferroni adjustment were used to determine the
significance between participation, scores of 1, passing scores, andadcar&sme
courses had less than 12 years of data but were still included in the studygwifigant

differences between males and females were reported by yeacoursg.
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CHAPTER 4. RESULTS

Introduction

This chapter presents the results of the analysis of data from 12 years of
Advanced Placement exam scores in 37 different courses by comparingatotcand
success between males and females. The data were analyzed using #eaQ¥&y and
descriptive statistics. The data were first reviewed and examined toyideriliers or
outcomes that might skew the results for unanticipated reasons, and none were found.
Because the data were obtained from Advanced Placement Central, a divistdlegd C
Board, outliers that could affect scoring were identified and eliminateldeby t
Educational Testing Service and College Board prior to being provided to thectese
Such outliers would include student scores that were invalidated for infractionsrogcur
during the testing procedures, student scores that were based on taking theddvanc
Placement exam at a different time than the rest of the population, and studenhscores

which gender was not identified on the exam registration form.

Characteristics of the Population
The population included students from secondary schools around the world who
participated in Advanced Placement examinations from 1996 through 2007. Course
exams that were developed within the 12 years were also examined, alotigewi
courses that were developed by 1996. The entire population included more than 6.2
million females and more than 4.9 million male participants. The total population was
over 11 million students participating in more than 18 million Advanced Placement
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examinations between 1996 and 2007. No sampling occurred because the scores of all 11

million students was provided and identified based on gender, year, and course.

Missing Data

Of the 37 courses developed by 1996, data were missing for the 2007 AP Studio
Art and 1996 data for statistics. That data were not available from Coltegd.B\ few
courses were not developed by 1996; thus, less than 12 years of data wereeavailabl
Those courses include AP Chinese, Japanese, Environmental Science, World History
Human Geography, Italian Language, Music Listening and Litera8iudio Art 2-D,
and Studio Art 3-D. Because AP Chinese and AP Japanese courses origi2ée@d, ino
analysis occurred in those courses due to having only 1 year of data avaitatye
courses had 12 years of data. Those courses were American Governmeniti@sdAtol
History, Art Studio Drawing, Art Portfolio, Biology, Calculus AB, Callgs BC,
Chemistry, Comparative Government and Politics, Computer Science A, Computer
Science AB, English Language and Composition, English Literature and Camposit
European History, French Language, French Literature, GermanagagdLatin: Vergil,
Latin Literature, Macroeconomics, Microeconomics, Music Theory, IES¥ Physics
C, Physics C, E and M, Psychology, Spanish Language, Spanish LiteradtisticSt
U.S. History, and World History. Thirty-seven courses were studied ingbarah, with
30 having 12 years of data. All 37 courses were analyzed, but AP Chinese and Japanese
Language were not included in the analysis and conclusions because only 1 year of dat

were available for those two exams.
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Data Analysis

For purposes of statistical analysis, the research hypotheses studigulillvere
hypotheses. Hypotheses were tested using two-way ANOVA and descriptigtcs.

One test was used to determine if participation in the Advanced Placemest exam
differed significantly between males and females over the years 192@th2007.
Descriptive statistics were used to compare participation in each cotwszbenales
and females over all 12 years collectively. Descriptive statiscs used to compare
participation between males and females between years.

Besides participation, success on the Advanced Placement examinatialsovas
studied. Two-way ANOVA was used to compare the significant difference éetwe
males’ and females’ passing score ranks for each course over the 12n@@r pwo-
way ANOVA was used to compare the significant difference between nazles’
females’ highest and lowest score ranks for each course over the 12-yearSmorow)
on the Advanced Placement exam is ranked from 1 to 5. College Board (2007a) define
the scores as 5extremely well-qualifiedd =well-qualified 3 =qualified 2 =possibly
qualified 1 =not qualified Scores examined in the data analysis included males and
females scoring 5, 1, or above 3. A 3 score or above represents “passing” on the AP
exam.

Research Question 1

Is there a significant difference in participation on the Advanced Placement
exams of College Board between males and females from 1996 through 20077

Ho2: There is not a significant difference in participation on the Advanced
Placement exams of College Board between males and females from 1996 through 2007.
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Procedures used for answering research questidrolanalyze and statistically
determine if there were a significant difference in participation on AcddthRtacement
exams, the College Board was contacted with a request to receive all theeédlva
Placement exam scores between 1996 and 2007 with scores and courses separated by
gender. Dr. Clay Hensley was the contact person at College Board, but heddinect
request to the research department at College Board, and the Assistant Director
Research and Analysis, Jean-Leger Sherby, provided the data via e-mailidemssper
year and per course were totaled for each course over all the years aawchfgereder
over all the courses throughout the 12-year period. The Statistical Bdok&pcial
Science (SPSS) software version 16 was utilized to determine the sighditference
between males and females over all the years and within each course based on
participation in the exam. The total number of students taking the exam who were ma
or female was compared over all the years for all courses and within easé gsung
two-way ANOVA and SPSS.

SPSS is statistical software that provides broad-range cagabittanalyze data.
Using the data generated from SPSS, users can generate data usefkingdeasions,
can understand and effectively present data in tables or graphical output, and skare the
results with others using various reporting methods (SPSS, 2008). SPSS version 16 was

used to generate the data found in this research endeavor.
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Findings for participation differences on Advanced Placement exams for 1996—

2007.

Table 1. Two-Way ANOVA Tests for Proportion of Males and Females

Participating Who Scored 3 or Above Over 1996-2007

Proportion
Test Female Male z pvalue
Art Studio 2-D Design 0.013 0.0074 26.328 < 0.0002
Art Studio 3-D Design 0.002 0.0016 5.81 < 0.0002
Art History 0.0152 0.01 21.855 < 0.0002
Art Studio - Drawing 0.0099 0.0068 15.954 < 0.0002
Art Studio - Portfolio 0.0098 0.0075 11.766 < 0.200
Biology 0.1005 0.1018 2116 0.0348
Chemistry 0.0537 0.0836 —57.149 <0.0002
Computer Science A 0.0041 0.0255 —88.481 <0.0002
Computer Science AB 0.0012 0.0129 —70.139 <0.0002
Microeconomics 0.0178 0.0316 43258 <0.0002
Macroeconomics 0.0278 0.0447 —43.874 <0.0002
English Lang & Comp 0.1862 0.1416 57.306 < 0.0002
English Lit & Comp 0.262 0.1913 80.208 < 0.0002
Environmental Science 0.029 0.029 0.021 0.9831
World History 0.0623 0.065 59258 <0.0002
European History 0.068 0.078 —19.06 < 0.0002
U.S. History 0.2339 0.2667 3281 <0.0002
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Table 1. Two-Way ANOVA Tests for Proportion of Males and Females
Participating Who Scored 3 or Above Over 1996—-2@@ntinued

Proportion
Test Female Male z pvalue
French Language 0.0231 0.0127 36.721 < 0.0002
French Literature 0.0024 0.0012 12.559 < 0.0002
Human Geography 0.0134 0.0147 5171 <0.0002
German Language 0.004 0.005 —6.795 < 0.0002
American Gov & Pol 0.0905 0.1052 _—23.79 < 0.0002
Comp Gov & Pol 0.009 0.0131 18842 <0.0002
International English 0.006 0.0052 5.395 < 0.0002
Italian Language 0.002 0.0014 6.544 < 0.0002
Latin: Vergil 0.0035 0.0048 9781 <0.0002
Latin Literature 0.0026 0.0031 4521 <0.0002
Calculus AB 0.1403 0.1976 —73609 < 0.0002
Calculus BC 0.0308 0.0607 —g9.705 < 0.0002
Music Theory 0.0063 0.0094 6654 <0.0002
Physics B 0.0241 0.0577 -83.097 < 0.0002
Physics C: Mech 0.0093 0.0331 -81.96 < 0.0002
Physics C: E & M 0.0037 0.0163 —g3.637 < 0.0002
Psychology 0.070 0.0481 44.658 < 0.0002
Spanish Language 0.0838 0.0603 42.927 < 0.0002
Spanish Literature 0.0133 0.0081 23.886 < 0.0002
Statistics 0.0487 0.0628 29141 <0.0002
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Table 1. Two-Way ANOVA Tests for Proportion of Males and Females
Participating Who Scored 3 or Above Over 1996—-2@@ntinued

Proportion
Test Female Male z pvalue
Chinese Language 0.0034 0.0036 —.708 0.0778
Japanese Language 0.0017 0.0019 —2.013 0.0441

To address the first research hypothesis, the proportion of female and male
participants (the average number of individuals who took a given test divided by the
average population size of male and female students during the time period in question)
was determined. An interactive program developed by Vassar College edai® usbtain
thez score angb values for the difference in the two proportions. This program provided
the software to calculate the significant difference between two indaggma@ortions.

It calculated the ratio for the significance of the difference between two independent
proportions such as between the number of males and females participating m a give
course over all 12 years. The software assumed two independent sampiesamithb
representing the total numbers of observations in two independent samples (sardple a a
b), andka andkb representing the total number of observations within each sample, and
pa andpb representing those proportidkes/na andkb / nb, respectively (Lowry, 2008).

A Bonferroni adjustment was used to determine the cutoff point of statistical
significancep = 0.05/ 39 = 0.00128.

The Bonferroni correction is a multiple-comparison correction used when several

dependent or independent statistical tests are being performed simuligneous
(since while a given alpha value may be appropriate for each individual
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comparison, it is not for the set of all comparisons). (Wolfram Research, 2008, 1
1)

This adjustment avoids positives that may occur when multiple comparisons are being
statistically analyzed. This is the simplest and most conservative apgmaddress the
alpha value. The Bonferroni correction
Sets the alpha value for the ensetof r"comparisons equal &by taking the
alpha value foeachcomparison equal t@'n. Explicitly, givenn testsT; for
hypothesesl; (1 <i <n) under the assumptidtl, that all hypotheseld; are false,
and if the individual test critical values ate/n, then the experiment-wide
critical value is< a. In equation form, if P(iTpassesHp < o/n for 1 <i <n, then
P(someTi passesHy) < a which follows the Bonferroni inequalities. (Wolfram
Research, 2008, 1 2)
Based on this criterion, the large majority of subject tests showed gender
differences in the proportion of AP test-taking participants. The only testdidhaot
show any differences were Environmental Science, Biology, Chinese, amgsapa
Particularly significant differences were revealed in more maleants in Calculus
AB, Calculus BC, Physics B, Physics C, Physics C, E and Mechasiegll as
Computer Science A and AB. More females participated in English Laagkaglish
Literature and Composition, Spanish, and French Language.
Descriptive statisticsThe research sample included 18,770,181 tests from over
11 million students in 37 different Advanced Placement courses over a period ofd2 year
from 1996—-2007. The following tables show frequencies and percents for gender for each
AP course and for all courses combined.

The research showed that of the over 18.7 million exams taken over the past 12

years, more females have participated in Advanced Placement exams lggn ma
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Table 2. Frequency and Percent of Males and Females Combined
Over 12 Years of AP Exams

Gender f %
Male 8,565,225 45.63
Female 10,204,956 54.37

Over the past 12 years of Advanced Placement examinations, Computee Scienc
has had the least percentage of females participating in the exam, witO@%y for the
AB exam and 17.3% for the A exam. Other areas of low participation by femala®a
Latin Literature and Physics. Low participation by males was obdenvAP French

Language, French Literature, and English Literature and Composition.

Table 3. Frequency of Males and Females for Each Course Over 12 YearExaB

Female Male
Test f % f % Totalf
Art: Studio 2-D Design 40,472 69.24 17,978 30.76 ,458
Art: Studio 3-D Design 6,767 51.35 6,411  48.65 18,1
Art: History 94,829 66.32 48,151 33.68 142,980
Art: Studio - Drawing 61,600 64.03 34,600 35.97 260
Art: Studio - Portfolio 30,593 39.71 46,449 60.29 7,042
Biology 687,011 58.33 490,884  41.67 1,177,895
Chemistry 335,246  46.21 390,297 53.79 725,543
Computer Science A 25,822 17.36 122,927 82.64 14897
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Table 3. Frequency of Males and Females for Each Course Over 12 YearExahB

(continued
Female Male
Test f % f % Total f
Computer Science AB 7,595 10.31 66,055 89.69 73,650
Microeconomics 111,201 4151 156,714  58.49 267,915
Macroeconomics 173,296  42.47 234,742 57.53 408,038
English Language & Composition 1,161,926 61.60 Y21, 38.40 1,886,097
English Literature & Composition 1,634,937 65.08 78726 34.92 2,512,063
Environmental Science 150,902 56.08 118,183  43.92 62085
World History 194,334 51.90 180,071 48.10 374,405
History: European 423,947 49.57 431,235 50.43 851
History: U.S. 1,459,549 55.59 1,166,047 44.41 2,556
French Language 144,054 71.14 58,434 28.86 202,488
French Literature 14,777 72.62 5,572 27.38 20,349
Human Geography 48,721 52.90 43,381 47.10 92,102
German Language 25,074 35.80 44,973 64.20 70,047
Government & Politics: American 564,434  53.26 4984 46.74 1,059,858
Gov. & Politics: Comparative 56,203  47.76 61,487 524 117,690
International English 18,811 61.95 11,553 38.05 364
Italian Language 2,078  43.63 2,685 56.37 4,763
Latin: Vergil 21,939 48.92 22,909 51.08 44,848
Latin: Literature 16,423  18.22 73,706  81.78 90,129
Calculus AB 875,458 48.74 920,543 51.26 1,796,001
Calculus BC 192,651  40.56 282,277  59.44 474,928
Music Theory 39,471 40.41 58,206 59.59 97,677
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Table 3. Frequency of Males and Females for Each Course Over 12 YearExahB

(continued
Female Male
Test f % f % Total f
Physics B 150,392 35.21 276,680 64.79 427,072

Physics C: Mechanics

Physics C: E & M

Psychology

Spanish Language

Spanish Literature

Statistics

57,730  26.82
23,225  21.89
425,141  64.23
568,819  65.54

83,261  66.49

276,267  49.92

157,559 73.18 ,2395

82,859 78.11 106,084
236,779  35.77 661,920
299,029  34.46 861884

41,954  33.51 125,21

277,174  50.08 553,441

Every year showed a significant difference at the 5% level between themofmbe

males and females. Less than 12 years of data were available bhibeagisam was

implemented in 2002. More females participated in AP Studio: 2-D Design (sked)a

Table 4. Participation of Males and Females in Art: Studio 2-D Design

Year % female % male z p

2002 66.64 33.36 28.178 0.0000
2003 68.77 31.23 32.724 0.0000
2004 68.65 31.35 34.101 0.0000
2005 68.95 31.05 38.119 0.0000
2006 69.85 30.15 43.123 0.0000
2007 70.95 29.05 48.531 0.0000
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Every year revealed a significant difference at the 5% level between tlienum
of males and females. Less than 12 years of data were available tbeagisam was
implemented in 2002. More females participated in AP Art Studio: 3-D Design (se

Table 5).

Table 5. Participation of Males and Females in Art: Studio 3-D Design

Year % female % male z p

2002 62.52 37.48 9.226 0.0000
2003 61.90 38.10 9.194 0.0000
2004 61.22 38.78 9.270 0.0000
2005 62.81 37.19 11.080 0.0000
2006 63.35 36.65 11.996 0.0000
2007 64.53 35.47 13.993 0.0000

Every year showed a significant difference at the 5% level between themofmbe
males and females. More females participated in AP Art Historyl(@ele 6).

Every year revealed a significant difference at the 5% level betweenrttimenu
of males and females except 1996. More females participated in AP Studim@raw
except in 1997 (see Table 7).

Every year revealed a significant difference at the 5% level between thienum
of males and females. The College Board did not provide all of the 12 years afrdata f
AP Studio Portfolio. Only 6 years of data were available, and that @a&arecorded,

indicating significant participation among females except in 1997 (see &able
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Table 6. Participation of Males and Females in Art History

Year % female % male z p

1996 64.24 35.76 22.366 0.0000
1997 73.86 26.14 36.583 0.0000
1998 63.61 36.39 23.310 0.0000
1999 63.94 36.06 26.507 0.0000
2000 65.31 34.69 30.194 0.0000
2001 64.88 35.12 31.274 0.0000
2002 66.08 33.92 36.288 0.0000
2003 65.58 34.42 36.489 0.0000
2004 66.44 33.56 38.568 0.0000
2005 67.54 32.46 45.455 0.0000
2006 67.40 32.60 46.652 0.0000
2007 66.73 33.27 45.918 0.0000

Every year revealed a significant difference at the 5% level between thienum

of males and females. More females participated in Advanced PlacemagyBiste

Table 9).

Every year revealed a significant difference at the 5% level between thienum

of males and females. More males patrticipated in Advanced Placement théses

Table 10).

Every year revealed a significant difference at the 5% level between thienum

of males and females. Significantly more males participated in AP Conguience A

(see Table 11).
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Table 7. Participation of Males and Females in Art: Studio Drawing

Year % female % male z p

1996 50.28 49.72 0.288 0.7735
1997 36.31 63.69 -18.419 0.0000
1998 54.45 45.55 5.403 0.0000
1999 57.16 42.84 9.285 0.0000
2000 58.14 41.86 11.130 0.0000
2001 61.15 38.85 16.775 0.0000
2002 65.65 34.35 31.264 0.0000
2003 66.35 33.65 33.734 0.0000
2004 66.92 33.08 36.609 0.0000
2005 67.94 32.06 39.752 0.0000
2006 68.58 31.42 41.672 0.0000
2007 70.76 29.24 48.352 0.0000

Table 8. Patrticipation of Males and Females in Art: Studio Portfolio

Year % female % male z p

1996 58.72 41.28 13.601 0.0000
1997 12.04 87.96 -142.504 0.0000
1998 62.37 37.63 22.253 0.0000
1999 62.36 37.64 23.141 0.0000
2000 63.58 36.42 26.021 0.0000
2001 66.34 33.66 32.173 0.0000
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Table 9. Participation of Males and Females in Biology

Year % female % male z p

1996 55.51 44.49 28.274 0.0000
1997 62.23 37.77 61.901 0.0000
1998 56.98 43.02 38.329 0.0000
1999 57.45 42.55 42.799 0.0000
2000 57.87 42.13 46.392 0.0000
2001 58.58 41.42 52.118 0.0000
2002 58.99 41.01 56.238 0.0000
2003 58.56 41.44 55.173 0.0000
2004 58.45 41.55 56.324 0.0000
2005 58.72 41.28 60.782 0.0000
2006 58.33 41.67 60.462 0.0000
2007 58.15 41.85 62.026 0.0000

Every year revealed a significant difference at the 5% level between thienum

of males and females. Significantly more males participated in AP Cenfpcience AB

(see Table 12).

Every year revealed a significant difference at the 5% level between thienum

of males and females. More males participated in Microeconomics (seelBable

Every year revealed a significant difference at the 5% level between thienum

of males and females. More males participated in Macroeconomics (sedZpble
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Table 10. Participation of Males and Females in Chemistry

Year % female % male z p

1996 41.70 58.30 -32.579 0.0000
1997 75.13 24.87 77.171 0.0000
1998 42.89 57.11 -30.130 0.0000
1999 43.06 56.94 -30.674 0.0000
2000 43.93 56.07 —27.900 0.0000
2001 44.38 55.62 —26.442 0.0000
2002 45.36 54.64 —23.009 0.0000
2003 45.61 54.39 —22.496 0.0000
2004 46.02 53.98 —21.246 0.0000
2005 46.46 53.54 -19.847 0.0000
2006 46.77 53.23 -19.101 0.0000
2007 46.73 53.27 -20.374 0.0000

Every year revealed a significant difference at the 5% level between thienum

of males and females. Significantly more females participated in ARsBriginguage

and Composition (see Table 15).

Every year showed a significant difference at the 5% level between the noimber

males and females. More females participated in AP English Literahar Composition

(see Table 16).

Every year showed a significant difference at the 5% level between the noimber

males and females. More females participated in AP Environmental 8¢saeTable

17).
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Table 11. Participation of Males and Females in Computer Science A

Year % female % male z p

1996 19.30 80.70 -50.792 0.0000
1997 26.71 73.29 —34.338 0.0000
1998 18.17 81.83 -51.239 0.0000
1999 16.48 83.52 -74.112 0.0000
2000 16.58 83.42 —78.089 0.0000
2001 17.06 82.94 -82.882 0.0000
2002 16.48 83.52 —83.890 0.0000
2003 15.80 84.20 —82.865 0.0000
2004 16.27 83.73 —-80.769 0.0000
2005 16.56 83.44 —78.915 0.0000
2006 17.69 82.31 —-78.241 0.0000
2007 18.39 81.61 —77.563 0.0000

Every year showed a significant difference at the 5% level between the noimber

males and females. More females participated in AP World Historyl gdade 18).

Every year showed a significant difference at the 5% level between the noimber

males and females. More females participated in AP European Historla(sieel9).

Every year revealed a significant difference at the 5% level betweenrttimnu

of males and females. More females participated in AP U.S. History (bée2I.

Every year revealed a significant difference at the 5% level between thienum

of males and females. More females participated in AP French Languadeafde 21).
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Table 12. Participation of Males and Females in Computer Science AB

Year % female % male z p

1996 11.82 88.18 -52.476 0.0000
1997 7.03 92.97 —75.572 0.0000
1998 12.20 87.80 —-48.152 0.0000
1999 9.40 90.60 -66.067 0.0000
2000 10.76 89.24 —65.073 0.0000
2001 10.94 89.06 —68.079 0.0000
2002 10.05 89.95 —70.557 0.0000
2003 10.47 89.53 —66.489 0.0000
2004 10.63 89.37 —-61.381 0.0000
2005 10.10 89.90 —-56.966 0.0000
2006 10.47 89.53 —55.565 0.0000
2007 11.91 88.09 -54.214 0.0000

Every year revealed a significant difference at the 5% level between thienum
of males and females. More females participated in AP French Lite(asta® Table 22).

Every year showed a significant difference at the 5% level between the noimber
males and females except 2001. More females participated in AP Human ihgagee
Table 23).

Every year showed a significant difference at the 5% level between the noimber
males and females except 2002, 2004, 2005, and 2006. German Language is the only AP
course that has had a change in significance over the past 5 years. Morarenales

participating in AP German language than in previous years (see Table 24).
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Table 13. Participation of Males and Females in Microeconomics

Year % female % male z p

1996 40.05 59.95 —-20.323 0.0000
1997 33.80 66.20 —-38.245 0.0000
1998 41.88 58.12 —-18.692 0.0000
1999 40.99 59.01 -21.972 0.0000
2000 41.66 58.34 —22.050 0.0000
2001 41.29 58.71 -23.827 0.0000
2002 42.57 57.43 —22.577 0.0000
2003 42.26 57.74 —24.799 0.0000
2004 42.05 57.95 —26.449 0.0000
2005 42.23 57.77 —27.968 0.0000
2006 41.55 58.45 —-30.740 0.0000
2007 42.65 57.35 -28.410 0.0000

Every year revealed a significant difference at the 5% level between thienum

of males and females. More females participated in AP American Goveran

Politics (see Table 25).

Every year showed a significant difference at the 5% level between the noimber

males and females. More males participated in AP Comparative Governmétuliicd

(see Table 26).
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Table 14. Participation of Males and Females in Macroeconomics

Year % female % male z p

1996 41.63 58.37 -19.598 0.0000
1997 20.30 79.70 -106.311 0.0000
1998 42.56 57.44 -19.771 0.0000
1999 42.80 57.20 —20.372 0.0000
2000 42.68 57.32 —22.557 0.0000
2001 43.62 56.38 —21.438 0.0000
2002 44.40 55.60 —-20.078 0.0000
2003 44.98 55.02 -19.627 0.0000
2004 44.77 55.23 -21.261 0.0000
2005 45.27 54.73 —20.786 0.0000
2006 44.80 55.20 —23.846 0.0000
2007 45.22 54.78 —23.435 0.0000

Every year revealed a significant difference at the 5% level betweenrttimnu
of males and females. The College Board did not provide data for every yduas for t
course. Only data for 1998 through 2002 were provided. More females participated in AP
International English (see Table 27).

Every year revealed a significant difference at the 5% level between thienum
of males and females. The AP Italian Language course was implehime2@06, so only
2 years of data were available. For the two years that AP ltaliagubge has been

examined, more females participated than males (see Table 28).
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Table 15. Participation of Males and Females in English Language &
Composition

Year % female % male z p

1996 61.41 38.59 55.595 0.0000
1997 41.94 58.06 -50.894 0.0000
1998 61.92 38.08 67.416 0.0000
1999 62.24 37.76 76.387 0.0000
2000 62.39 37.61 83.713 0.0000
2001 62.86 37.14 94.673 0.0000
2002 62.92 37.08 102.110 0.0000
2003 62.56 37.44 105.357 0.0000
2004 62.83 37.17 114.317 0.0000
2005 63.02 36.98 125.064 0.0000
2006 62.73 37.27 128.958 0.0000
2007 63.00 37.00 138.126 0.0000

Every year revealed a significant difference at the 5% level between tlienum
of males and females except 1996, 1998, 2001, and 2005. More males participated in AP
Latin: Vergil over the past 6 years (see Table 29).

Every year revealed a significant difference at the 5% level between tlienum
of males and females except 1996, 1998, 1999, 2000, 2003, 2005, and 2006. More

females participated in AP Latin: Literature (see Table 30).
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Table 16. Participation of Males and Females in English Literature &
Composition

Year % female % male z p

1996 63.29 36.71 103.430 0.0000
1998 63.61 36.39 111.315 0.0000
1999 63.58 36.42 114.008 0.0000
2000 63.80 36.20 120.526 0.0000
2001 63.52 36.48 121.350 0.0000
2002 63.84 36.16 128.484 0.0000
2003 63.60 36.40 130.257 0.0000
2004 63.58 36.42 132.946 0.0000
2005 63.67 36.33 139.617 0.0000
2006 63.50 36.50 143.193 0.0000
2007 63.78 36.22 150.568 0.0000

Every year revealed a significant difference at the 5% level between tlienum
of males and females. More males participated in AP Calculus AB (see3llable
Every year revealed a significant difference at the 5% level between tlienum
of males and females. More males participated in AP Calculus BC (see3Rable
Every year revealed a significant difference at the 5% level between tlienum
of males and females except 1996, 1998, and 2000. More males participated in AP Music

Theory (see Table 33).

63

www.manaraa.com



Table 17. Participation of Males and Females in Environmental Science

Year % female % male z p

1998 54.29 45.71 6.165 0.0000
1999 55.90 44.10 11.327 0.0000
2000 56.23 43.77 14.576 0.0000
2001 56.44 43.56 17.685 0.0000
2002 56.23 43.77 19.458 0.0000
2003 56.68 43.32 23.119 0.0000
2004 56.02 43.98 21.738 0.0000
2005 55.92 44.08 23.114 0.0000
2006 56.06 43.94 25.636 0.0000
2007 55.87 44.13 26.897 0.0000

Table 18. Participation of Males and Females in World History

Year % female % male z p

2002 54.01 45.99 11.599 0.0000
2003 54.26 45.74 15.791 0.0000
2004 54.76 45.24 20.763 0.0000
2005 55.00 45.00 25.332 0.0000
2006 55.62 44.38 32.581 0.0000
2007 55.17 44.83 33.015 0.0000
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Table 19. Participation of Males and Females in European History

Year % female % male z p

1996 50.65 49.35 2.590 0.0096
1997 23.86 76.14 -158.391 0.0000
1998 51.16 48.84 5.114 0.0000
1999 52.24 47.76 10.491 0.0000
2000 51.70 48.30 8.291 0.0000
2001 52.21 47.79 11.331 0.0000
2002 52.69 47.31 14.098 0.0000
2003 52.64 47.36 14.330 0.0000
2004 53.27 46.73 18.413 0.0000
2005 53.29 46.71 19.204 0.0000
2006 53.51 46.49 21.165 0.0000
2007 53.55 46.45 22.124 0.0000

Every year revealed a significant difference at the 5% level between thienum

of males and females. Many more males participated in AP Physice Babke 34).

Every year revealed a significant difference at the 5% level between thienum

of males and females. Significantly more males participated in APdhgsiMechanics

(see Table 35).

Every year revealed a significant difference at the 5% level between thienum

of males and females. Many more males participated in AP Physics G4 Es&e Table

36).
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Table 20. Participation of Males and Females in U.S. History

Year % female % male z p

1996 53.27 46.73 24.634 0.0000
1997 95.03 4.97 262.062 0.0000
1998 53.72 46.28 29.943 0.0000
1999 53.56 46.44 29.977 0.0000
2000 53.70 46.30 32.286 0.0000
2001 53.73 46.27 33.908 0.0000
2002 54.14 45.86 39.492 0.0000
2003 54.52 45.48 44.513 0.0000
2004 54.59 4541 47.119 0.0000
2005 55.04 44.96 53.898 0.0000
2006 54.77 45.23 53.182 0.0000
2007 54.56 45.44 52.676 0.0000

Every year revealed a significant difference at the 5% level between thienum

of males and females. More females participated in AP Psychology, and irstie pa

years, the value has continued to increase even though the percent of students has

remained relatively unchanged (see Table 37).

Every year showed a significant difference at the 5% level between the noimber

males and females. A much larger number of females participated in APISpanis

Language (see Table 38).
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Table 21. Participation of Males and Females in French Language

Year % female % male z p

1996 69.41 30.59 45.056 0.0000
1997 95.45 4.55 90.175 0.0000
1998 69.27 30.73 45.152 0.0000
1999 69.60 30.40 48.067 0.0000
2000 68.94 31.06 47.152 0.0000
2001 70.82 29.18 53.531 0.0000
2002 70.11 29.89 53.019 0.0000
2003 70.08 29.92 54.618 0.0000
2004 69.84 30.16 54.721 0.0000
2005 69.72 30.28 56.114 0.0000
2006 70.69 29.31 60.787 0.0000
2007 69.90 30.10 58.633 0.0000

Every year showed a significant difference at the 5% level between the noimber
males and females except 1997. More females participated in AP Spaniatutét¢see
Table 39).

Every year showed a significant difference at the 5% level between the noimber
males and females except 2001, 2002, 2003, 2004, 2006, and 2007. In the past 6 years,
there has not been a significant difference in the participation betweenandlésmales

in AP Statistics (see Table 40).
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Table 22. Participation of Males and Females in French Literature

Year % female % male z p

1996 70.48 29.52 15.833 0.0000
1998 72.00 28.00 17.701 0.0000
1999 70.07 29.93 15.789 0.0000
2000 70.76 29.24 16.887 0.0000
2001 70.80 29.20 16.993 0.0000
2002 72.89 27.11 18.862 0.0000
2003 68.47 31.53 15.944 0.0000
2004 70.73 29.27 17.693 0.0000
2005 71.88 28.12 18.746 0.0000
2006 71.88 28.12 18.746 0.0000
2007 71.28 28.72 19.351 0.0000

Table 23. Participation of Males and Females in Human Geography

Year % female % male z p

2001 48.50 51.50 -1.713 0.0867
2002 52.44 47.56 3.549 0.0004
2003 52.90 47.10 4.964 0.0000
2004 53.61 46.39 7.398 0.0000
2005 53.72 46.28 8.839 0.0000
2006 54.53 45.47 13.131 0.0000
2007 54.55 45.45 15.507 0.0000
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Table 24. Participation of Males and Females in German Language

Year % female % male z p

1996 52.58 47.42 2.943 0.0032
1997 7.08 92.92 -133.013 0.0000
1998 52.02 47.98 2.386 0.0170
1999 52.23 47.77 2.673 0.0075
2000 52.46 47.54 3.024 0.0025
2001 51.34 48.66 1.715 0.0864
2002 50.54 49.46 0.697 0.4859
2003 51.60 48.40 2.015 0.0439
2004 51.04 48.96 1.401 0.1611
2005 49.47 50.53 -0.721 0.4710
2006 48.92 51.08 -1.548 0.1215
2007 48.53 51.47 -2.164 0.0304

The proportion tests that were used to create Tables 2—40 were repeatel for eac
year during the period 1996—-2007. Each year’s data for each course were dxamine
the data produced were similar to the data obtained when all 12 years of data were
combined. The data for the period 1996 through 2007 were merged together for each
course. To address the first research hypothesis, the average number of ilsdividua
took a given test was divided by the average population size of male and female students
during the time period analyzed. An interactive program developed by VassageColl
was used to obtain ttzescore angb values for the difference in proportion of female and

male participants.
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Table 25. Participation of Males and Females in American
Government & Politics

Year % female % male z p

1996 50.72 49.28 2.860 0.0042
1997 86.55 13.45 119.208 0.0000
1998 51.41 48.59 6.283 0.0000
1999 51.67 48.33 7.961 0.0000
2000 51.10 48.90 5.659 0.0000
2001 51.67 48.33 9.273 0.0000
2002 52.30 47.70 13.878 0.0000
2003 52.63 47.37 17.046 0.0000
2004 52.66 47.34 17.899 0.0000
2005 53.03 46.97 21.815 0.0000
2006 52.77 47.23 21.015 0.0000
2007 53.14 46.86 25.233 0.0000

An interactive program developed by Vassar College was used to obtain the

score ang values for the difference in the two proportions. As before, a Bonferroni

adjustment was used to determine the cutoff point of statistical signifiqgard®05 / 39

=0.00128. Based on this criterion, the large majority of subject tests showed gender

differences in the proportion of AP test-taking participants. The only testdidhabt

show any differences were AP Latin: Vergil for some years, AP Gerondhd past 6

years, and AP Statistics. AP Japanese and AP Chinese were not includestudyhe

because only 1 year of data were available as both were developed in 2006.
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Table 26. Participation of Males and Females in Comparative
Government & Politics

Year % female % male z p

1996 44.79 55.21 —-7.976 0.0000
1997 72.83 27.17 29.236 0.0000
1998 45.69 54.31 -7.124 0.0000
1999 46.83 53.17 -5.475 0.0000
2000 45.71 54.29 —7.797 0.0000
2001 45.82 54.18 -8.012 0.0000
2002 45.79 54.21 -8.614 0.0000
2003 47.68 52.32 -5.084 0.0000
2004 47.70 52.30 -5.231 0.0000
2005 47.66 52.34 -5.616 0.0000
2006 47.32 52.68 —6.060 0.0000
2007 47.70 52.30 -5.312 0.0000

Table 27. Participation of Males and Females in International English

Year % female % male z p

1998 58.05 41.95 9.861 0.0000

1999 58.30 41.70 11.298 0.0000

2000 59.72 40.28 14.860 0.0000

2001 60.28 39.72 17.956 0.0000

2002 62.56 37.44 21.166 0.0000
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Table 28. Participation of Males and Females in Italian Language

Year % female % male z p
2006 63.74 36.26 10.985 0.0000
2007 64.56 35.44 11.796 0.0000

Table 29. Participation of Males and Females in Latin: Vergil

Year % female % male z p

1996 48.13 51.87 -1.960 0.0500
1997 62.45 37.55 11.924 0.0000
1998 48.38 51.62 -1.860 0.0630
1999 47.19 52.81 -3.276 0.0011
2000 48.21 51.79 -2.097 0.0360
2001 50.20 49.80 0.244 0.8069
2002 48.29 51.71 —2.093 0.0363
2003 47.74 52.26 —2.835 0.0046
2004 48.24 51.76 —2.244 0.0248
2005 48.69 51.31 -1.726 0.0843
2006 47.50 52.50 -3.477 0.0005
2007 47.70 52.30 -3.233 0.0012

More AP examinations showed a significant difference in participation fayori

females, but AP Physics, Chemistry, Computer Science, and Calculkaténsignificant

differences in participation favoring males.

72

www.manaraa.com



Table 30. Participation of Males and Females in Latin: Literature

Year % female % male z p

1996 51.51 48.49 1.229 0.2189
1997 1.47 98.53 —237.991 0.0000
1998 50.95 49.05 0.860 0.3896
1999 50.54 49.46 0.510 0.6098
2000 51.17 48.83 1.136 0.2558
2001 52.91 47.09 2.867 0.0041
2002 52.19 47.81 2.339 0.0194
2003 51.42 48.58 1.481 0.1386
2004 52.33 47.67 2.609 0.0091
2005 50.91 49.09 1.077 0.2814
2006 51.67 48.33 1.923 0.0545
2007 53.17 46.83 3.892 0.0001

Summary of the research on Advanced Placement participation

More females took Advanced Placement exams than males from 1996 through

2007. Females tended to take more humanities and art classes (Frenchréjtérat

Drawing, English Language and Composition, etc.) while males were neigbted

towards the physical sciences and mathematics (Physics, ComputereS€aemistry,

Calculus). The Advanced Placement exam with the highest proportion of $enwedeAP

French Literature (72.6%), and the highest proportion of males was found in AP

Computer Science (89.7%).
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Table 31. Participation of Males and Females in Calculus AB

Year % female % male z p

1996 46.72 53.28 -21.278 0.0000
1997 78.70 21.30 148.391 0.0000
1998 46.87 53.13 —21.453 0.0000
1999 46.97 53.03 -21.644 0.0000
2000 47.10 52.90 —21.495 0.0000
2001 47.31 52.69 —-20.613 0.0000
2002 47.74 52.26 -17.970 0.0000
2003 47.36 52.64 -21.528 0.0000
2004 47.73 52.27 -18.989 0.0000
2005 47.77 52.23 -19.213 0.0000
2006 48.24 51.76 -15.604 0.0000
2007 48.47 51.53 -14.121 0.0000

Advanced Placement U.S. History was taken the most frequently, with 2,625,596
exams taken over the 12-year period, and AP Italian Language, which has only been
implemented in the last 2 years, had 4,763 exams taken.

Research Question 2

Is there a significant difference in successful scores on the Advanced @tdcem
exams of College Board between males and females from 1996 through 2007?

Hol: There is not a significant difference between males and femalessutces

scores on the Advanced Placement exams of College Board from 1996 through 2007.
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Table 32. Participation of Males and Females in Calculus BC

Year % female % male z p

1996 37.43 62.57 —36.605 0.0000
1998 38.40 61.60 —38.193 0.0000
1999 38.01 61.99 —42.046 0.0000
2000 38.27 61.73 -43.350 0.0000
2001 38.55 61.45 —44.705 0.0000
2002 39.12 60.88 —44.483 0.0000
2003 39.57 60.43 -44.713 0.0000
2004 39.99 60.01 —44.840 0.0000
2005 40.62 59.38 —43.748 0.0000
2006 40.05 59.95 -48.186 0.0000
2007 40.87 59.13 -46.314 0.0000

Procedures used for answering research questidroZanalyze and statistically
determine if there is a significant difference in successful scores on Astl/Btecement
exams, the College Board was contacted with a request to receive afivitnecad
Placement exam scores between 1996 and 2007 with scores and courses separated by
gender. Dr. Clay Hensley was the contact person at College Board, but haldirecte
request to the research department at College Board, and the Assistant Director
Research and Analysis, Jean-Leger Sherby, provided the data via e-mailudemssper
year and per course were totaled for each course over all the years aawhfgereder

over all the courses throughout the 12-year period.
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Table 33. Participation of Males and Females in Music Theory

Year % female % male z p

1996 50.53 49.47 0.566 0.5712
1997 10.49 89.51 —99.356 0.0000
1998 49.09 50.91 -1.158 0.2469
1999 47.86 52.14 —-2.967 0.0030
2000 49.15 50.85 -1.236 0.2165
2001 48.44 51.56 —2.439 0.0147
2002 48.08 51.92 -3.176 0.0015
2003 46.81 53.19 -5.673 0.0000
2004 45.87 54.13 —7.862 0.0000
2005 45.28 54.72 -9.383 0.0000
2006 43.89 56.11 -13.279 0.0000
2007 43.10 56.90 -15.845 0.0000

SPSS software version 16 was utilized to determine the significant difeere
between males and females over all the years and within each course basathgn pas
scores and the upper- and lower-tailed scores, which are 5 and 1.

A successful score occurs when a student scores at least a 3 on the AP exam.
Table 42 reveals thetest andg value for all the AP exams over the 12-year study. The
average number of individuals who achieved a successful score was calculatatk$or m
and females over all the years for each course. A two-way samtegtewas used to
determine potential significant differences in successful scores, wipiedseats a score

of at least 3. This difference was calculated using SPSS software (v. 16).
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Table 34. Participation of Males and Females in Physics B

Year % female % male z p

1996 34.36 65.64 —-43.640 0.0000
1997 45.85 54.15 —10.547 0.0000
1998 34.30 65.70 -48.932 0.0000
1999 34.75 65.25 -50.755 0.0000
2000 35.07 64.93 -52.559 0.0000
2001 34.82 65.18 -55.994 0.0000
2002 34.64 65.36 -59.464 0.0000
2003 34.16 65.84 —64.082 0.0000
2004 34.84 65.16 -63.078 0.0000
2005 35.32 64.68 —-63.651 0.0000
2006 35.00 65.00 —67.727 0.0000
2007 34.94 65.06 —-70.563 0.0000

There was inadequate data to perform this test on Chinese or Japanese because
there is only 1 year’s worth of data (2007) for that test. The significanekedE0.05 was
used since there are multiple comparisons informed. In particular, thex8Wweests, so
0.05/ 37 = 0.00135 was the cutoff significance level. The significance level of 0.05 was
used because the Bonferroni correction is used to adjust for multiple comparisons when
research involves multiple comparisons on the same data (Simon, 2008).

Based on the data, there appear to be strong differences between genders in
successful performance. This is consistent with some stereotypetedainawed a

particular aptitude in the arts, languages, and literature, as reveateahlyyof those
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subject tests having significance in passing scores. In comparison, ntalesi shore

aptitude than females in Computer Science and Physics. While Calculusrhfdasige

in participation between males and females with far more males partigighere was

no significance in successful scores between males and females in CABWu8C

when examining scores of 3 and above.

Table 35. Participation of Males and Females in Physics C: Mechanics

Year % female % male z p

1996 26.22 73.78 -50.462 0.0000
1997 41.43 58.57 -15.041 0.0000
1998 26.50 73.50 -53.459 0.0000
1999 26.15 73.85 -57.287 0.0000
2000 25.60 74.40 —61.022 0.0000
2001 26.63 73.37 —61.646 0.0000
2002 26.33 73.67 —65.686 0.0000
2003 26.24 73.76 -68.035 0.0000
2004 25.72 74.28 —71.860 0.0000
2005 26.73 73.27 -71.351 0.0000
2006 26.02 73.98 —75.035 0.0000
2007 26.69 73.31 —-75.628 0.0000
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Table 36. Participation of Males and Females in Physics C: E & M

Year % female % male z p

1996 22.34 77.66 -42.078 0.0000
1997 16.98 83.02 -58.594 0.0000
1998 22.34 77.66 -44.311 0.0000
1999 21.54 78.46 —-47.963 0.0000
2000 21.47 78.53 —-49.294 0.0000
2001 22.33 77.67 -50.610 0.0000
2002 21.73 78.27 -54.933 0.0000
2003 23.06 76.94 -53.939 0.0000
2004 22.08 77.92 -57.964 0.0000
2005 23.23 76.77 -56.611 0.0000
2006 22.07 77.93 -57.191 0.0000
2007 22.46 77.54 -58.265 0.0000

Descriptive statisticsThe highest percentage of 1 scores was found in AP

Computer Science A (41%) by females, and the highest percentage of 5 si@snda

in AP Computer Science AB (27%) and Spanish Language (29.7%). The lowest

percentage of 1 scores by females occurred in AP Art Studio courses (4-5%p and t

lowest percentage of 5 scores by females occurred in AP American Gevdrand

Politics (5.7%).
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Table 37. Participation of Males and Females in Psychology

Year % female % male z p

1996 65.00 35.00 36.288 0.0000
1997 42.17 57.83 —-26.510 0.0000
1998 65.19 34.81 45.023 0.0000
1999 66.54 33.46 55.642 0.0000
2000 65.53 34.47 57.311 0.0000
2001 65.92 34.08 66.007 0.0000
2002 65.73 34.27 71.636 0.0000
2003 65.84 34.16 79.327 0.0000
2004 65.63 34.37 84.054 0.0000
2005 65.05 34.95 88.860 0.0000
2006 64.26 35.74 90.765 0.0000
2007 64.76 35.24 100.618 0.0000

When combining 1 scores with 2 scores, the difference between males and

females in AP Computer Science A was 39% for males and 51% for femalelseAnot

large difference in 1 scores when combined with 2 scores was found in CheRuostyy.

nine percent of the females scored 1 or 2, but 37% of the males scored 1 or 2.

The highest percentage of 1 scores by males occurred in AP Computee2cienc

(29.5%) while the highest percentage of 5 scores by males occurred in ARUE8ICul

(44.5%) and AP Physics C (28—-30%). The lowest percentage of 1 scores by males

occurred in AP Studio Drawing (6.9%) while the lowest percentage of 5 dppresales
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occurred in AP English Literature and Composition (8.61%) and AmericamcPalitd

Government (8.7%).

Table 38. Participation of Males and Females in Spanish Language

Year % female % male z p

1996 64.01 35.99 57.165 0.0000
1997 93.76 6.24 154.928 0.0000
1998 63.94 36.06 63.210 0.0000
1999 64.12 35.88 68.213 0.0000
2000 64.46 35.54 73.400 0.0000
2001 64.51 35.49 77.274 0.0000
2002 64.83 35.17 80.809 0.0000
2003 64.71 35.29 85.191 0.0000
2004 64.84 35.16 89.469 0.0000
2005 64.70 35.30 92.148 0.0000
2006 64.43 35.57 91.945 0.0000
2007 64.26 35.74 90.740 0.0000

The mean score for all the Advanced Placement exams was close to 3, but varied
from one course to another between 2.5 to 3.79. The lowest mean score was achieved by
females in AP Computer Science A (2.5), and the highest mean score wasablyie
males in AP Calculus BC (3.79). The average score for both males and femalles for a

courses was around 3 with a standard deviation near 1 (see Table 45).
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Table 39. Participation of Males and Females in Spanish Literature

Year % female % male z p

1996 67.85 32.15 26.831 0.0000
1997 49.70 50.30 —0.545 0.5855
1998 66.70 33.30 27.887 0.0000
1999 67.40 32.60 31.130 0.0000
2000 68.14 31.86 34.088 0.0000
2001 68.76 31.24 37.495 0.0000
2002 68.92 31.08 39.500 0.0000
2003 68.66 31.34 38.866 0.0000
2004 68.14 31.86 40.237 0.0000
2005 67.86 32.14 41.828 0.0000
2006 66.18 33.82 38.677 0.0000
2007 66.71 33.29 41.372 0.0000

All of the courses showed a significant difference at the 5% level betwdes ma
and females who scored a 1 except 3-D studio art design, German langweagatitmal
English, and Vergil Latin. The greatest differences result in more ésnsabring ones
than males in statistics, physics, calculus, American government and polifics, U
history, macroeconomics, biology, chemistry, microeconomics, world history, and
European history. While far more males participated in AP computer scienmuk ABa
and more females scored 1 than males, there are less females scorirgtiopedly as

compared to other previously mentioned courses (see Table 46).
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Table 40. Participation of Males and Females in Statistics

Year % female % male z p

1998 47.64 52.36 -5.882 0.0000
1999 48.68 51.32 -4.179 0.0000
2000 48.93 51.07 -3.963 0.0001
2001 49.91 50.09 —-0.368 0.7131
2002 49.90 50.10 —-0.439 0.6606
2003 50.06 49.94 0.307 0.7591
2004 49.96 50.04 -0.187 0.8517
2005 50.46 49.54 2.526 0.0115
2006 50.19 49.81 1.155 0.2482
2007 50.17 49.83 1.038 0.2993

Table 41. Participation of Males and Females in Individual Courses for 12 Yea6s-
2007

Course Female % Male % z p

Art: Studio 2-D Design 69.24 30.76 93.041 0.0000
Art: Studio 3-D Design 51.35 48.65 3.101 0.0019
Art: History 66.32 33.68 123.445 0.0000
Art: Studio - Drawing 64.03 35.97 87.051 0.0000
Art: Studio - Portfolio 39.71 60.29 -57.125 0.0000
Biology 58.33 41.67 180.711 0.0000
Chemistry 46.21 53.79 —64.630 0.0000
Computer Science A 17.36 82.64 —-251.776 0.0000
Computer Science AB 10.31 89.69 -215.413 0.0000
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Table 41. Participation of Males and Females in Individual Courses for 12 Yea6s:

2007 ¢continued

Course Female % Male % z p
Microeconomics 41.51 58.49 —87.930 0.0000
Macroeconomics 42.47 57.53 -96.193 0.0000
English Language & Composition 61.60 38.40 318.749 0.0000
English Literature & Composition 65.08 34.92 478.18B 0.0000
Environmental Science 56.08 43.92 63.075 0.0000
World History 51.90 48.10 23.310 0.0000
History: European 49.57 50.43 —7.881 0.0000
History: U.S. 55.59 44.41 181.133 0.0000
French Language 71.14 28.86 190.272 0.0000
French Literature 72.62 27.38 64.529 0.0000
Human Geography 52.90 47.10 17.596 0.0000
German Language 35.80 64.20 —75.186 0.0000
Government & Politics: American 53.26 46.74 67.033 0.0000
Government & Politics: Comparative 47.76 52.24 408. 0.0000
International English 61.95 38.05 41.652 0.0000
Italian Language 43.63 56.37 -8.795 0.0000
Latin: Vergil 48.92 51.08 —-4.580 0.0000
Latin: Literature 18.22 81.78 —190.807 0.0000
Calculus AB 48.74 51.26 -33.642 0.0000
Calculus BC 40.56 59.44 —130.053 0.0000
Music Theory 40.41 59.59 -59.946 0.0000
Physics B 35.21 64.79 —193.246 0.0000
Physics C: Mechanics 26.82 73.18 —215.152 0.0000
Physics C: E & M 21.89 78.11 —183.092 0.0000
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Table 41. Participation of Males and Females in Individual Courses for 12 Years: 1996

2007 ¢continued

Course Female % Male % z p

Psychology 64.23 35.77 231.521 0.0000
Spanish Language 65.54 34.46 289.604 0.0000
Spanish Literature 66.49 33.51 116.733 0.0000
Statistics 49.92 50.08 -1.219 0.2228

Table 42. Two-Sampl€ Tests for Mean Number of Successful AP Test Scores by

Gender (1996-2007; Scores of 3, 4, and 5)

Test Gender M SD t pvalue

Art Studio 2-D Design Female 1,473.60 435.618 4.364 0.001
Male 656.56 143.467

Art Studio 3-D Design Female 236.06 52.872 3.794 004.
Male 146.83 22.802

Art History Female 1,812.60 574.405 4.998 < 0.0001
Male 909.56 248.510

Art Studio - Drawing Female 1,209.40 206.143 2.745 0.012
Male 617.03 63.902

Art Studio - Portfolio Female 1,065.20 137.755 B.08 < 0.0001
Male 641.61 49.623

Biology Female 11,002.00 775.531 1.618 0.12
Male 9,422.30 593.331

Chemistry Female 4,717.00 1,555.011 -3.378 0.003
Male 7,102.40 1,888.045

Computer Science A Female 343.81 116.780 -8.31 0800.
Male 2,070.10 710.105

Computer Science AB Female 148.53 32.071 -11.92 .080d
Male 1,249.90 318.569
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Table 42. Two-Sampl€ Tests for Mean Number of Successful AP Test Scores by
Gender (1996—-2007; Scores of 3, 4, anccbhtinued

Test Gender M SD t pvalue

Microeconomics Female 1,723.40 718.862 —2.88 0.009
Male 2,879.10 1,189.328

Macroeconomics Female 2,400.20 1,110.579 -2.52 90.01
Male 3,837.70 1,633.258

English Lang & Comp Female 18,581.00 8,309.601 2.45 0.023
Male 11,691.00 5,094.392

English Lit & Comp Female 29,405.00 5,588.693 6.83 < 0.0001
Male 16,748.00 3,157.060

Environmental Science Female 23,238.00 1,267.123 .0650 0.949
Male 23,611.00 1,308.231

World History Female 5,176.80 2,608.401 -0.104 9.91
Male 5,335.70 2,683.945

European History Female 7,746.70 2,093.307 -0.34 9730.
Male 7,774.60 1,939..491

U.S. History Female 19,958.00 5876.521 0.091 0.929
Male 19,751.00 5304.945

French Language Female 2248.90 418.143 10.11 9000
Male 1029.90 171.400

French Literature Female 296.08 29.757 20.13 <190
Male 112.72 10.571

Human Geography Female 1,212.40 793.186 -0.105 80.91
Male 1,256.30 771.962

German Language Female 475.96 78.665.000 1.24 0.23
Male 430.75 97.973.000

American Gov & Pol Female 7,864.90 3,126.731 -0.70 0.49
Male 8,785.40 3,357.621

Comp Gov & Pol Female 884.69 280.657 -2.257 0.034
Male 1,170.70 337.451

International English Female 860.83 348.946 1.617 140
Male 597.22 194.228

Italian Language Female 181.50 6.364 18.34 0.003
Male 98.33 0.471
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Table 42. Two-Sampl€ Tests for Mean Number of Successful AP Test Scores by
Gender (1996—-2007; Scores of 3, 4, anccbhtinued

Test Gender M SD t pvalue

Latin: Vergil Female 389.06 65.871 -1.026 0.32
Male 418.42 74.128

Latin Literature Female 279.89 72.354.000 1.185 50.2
Male 247.39 61.604.000

Calculus AB Female 14,134.00 3,189.135 —2.554 0.018
Male 17,636.00 3,519.417

Calculus BC Female 4,092.90 1,589.221 -3.351 0.003
Male 6,786.30 2,286.220

Music Theory Female 717.64 269.807 —1.030 0.31
Male 863.94 411.247

Physics B Female 2,131.30 674.670 -6.067 < 0.0001*
Male 5,131.50 1,574.568

Physics C Mech Female 956.94 297.711 -8.804 < @000
Male 3,320.4 927.566

Physics C:E & M Female 392.33 110.056 -9.528 2 <0il§)
Male 1,541.2 402.934

Psychology Female 8,288.8 4,921.887 2.225 0.037
Male 4,649.8 2,608.455

Spanish Language Female 11,080 4,655.434 3.355 30.00
Male 6,096.5 2,190.174

*

Spanish Literature Female 1,617.8 589.055 7.349 < 0.0001
Male 708.39 179.936

Statistics Female 4,573.8 2,769.976 —0.739 0.47
Male 5,510.8 3,166.51
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Table 43. Frequency and Percentage of Females Scoring 1 Through 5 on ARdErasiFrom 1996—-2007

88

Score
1 2 3 4 5

AP examination f % f % f % f % f %

Art: Studio 2-D Design 2,559 6.32 11,388 28.14 168 37.97 7,677 18.97 34,82 8.60
Art: Studio 3-D Design 544 8.04 1,974 29.17 2,655 9.23 1,008 14.90 586 8.66
Art: History 13,370 14.10 16,207 17.09 28,621 30.1823,850 25.15 12,781 13.48
Art: Studio - Drawing 2,690 4.37 15,370 24.95 2278 36.99 12,826 20.82 7,928 12.87
Art: Studio - Portfolio 1,668 5.45 9,752 31.88 969 31.37 5,648 18.46 3,929 12.84
Biology 116,906 17.02 174,024 25.33 156,788 22.8230,306 18.97 108,987 15.86
Chemistry 93,197 27.80 72,227 21.54 82,194 2452 4,29 14.74 38,206 11.40
Computer Science A 10,636  41.19 2,809 10.88 4,157 6.10 4,994 19.34 3,226 12.49
Computer Science AB 1,357 17.87 891 11.73 2,022 @B. 1,253 16.50 2,072 27.28
Microeconomics 25,967 23.35 23,191 20.86 24,428 1. 26,155 23.52 11,460 10.31
Macroeconomics 45,167  26.06 41,723 24.08 29,666 1. 39,474 22.78 17,266 9.96
English Language & Composition 107,462 9.25 385,5533.18 376,185 32.38 203,598 17.52 89,127 7.67
English Literature & Composition 109,426 6.69 4659 28.56 563,551 34.47 348,189 21.30 146,836 8.98
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Table 43. Frequency and Percentage of Females Scoring 1 Through 5 on AP Exasnitam 1996—-200¢¢ntinued

Score

1 2 3 4 5
AP examination f % f % f % f % f %
Environmental Science 52,433 34.75 28,756  19.06 P89  18.59 30,780 20.40 10,874 7.2
World History 51,213  26.35 49,038 25.70 48,619 25.0 28,147 14.48 16,417 8.45
History: European 68,591 16.18 76,476 18.04 159,75237.68 78,044 18.41 41,084 9.69
History: U.S. 276,821 18.97 464,246 31.81 324,3702.22 264,060 18.09 130,052 8.91
French Language 29,150 20.24 30,343 21.06 42,557.5429 23,312 16.18 18,692 12.98
French Literature 1,748 11.83 2,370 16.04 3,188 521. 3,805 25.75 3,666 24.81
Human Geography 14,915 30.61 8,345 17.13 10,805 1822. 8,818 18.10 5,838 11.98
German Language 2,585 10.31 5,364 21.39 5,908 2356 4,863 19.39 6,354 25.34
Government & Politics: American 93,730 16.61 18%,56 33.23 158,026 28.00 92,799 16.44 32,313 5.72
Government & Politics: Comparative 10,283 18.30 014, 25.04 17,500 31.14 7,586 13.50 6,763 12.03
International English 957 5.09 2,359 1254 5,436 .9Q@8 5,746  30.55 4,313 22.93
Italian Language 537 25.84 452  21.75 499 24.01 27613.28 314 15.11
Latin: Vergil 3,996 18.21 3,937 17.95 5,939 27.07 ,13¥ 18.86 3,930 17.91
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Table 43. Frequency and Percentage of Females Scoring 1 Through 5 on AP Exasnitam 1996—-200¢¢ntinued

Score
1 2 3 5

AP examination f % f % f % f % f %
Latin: Literature 3,763 2291 2,584 15.73 4,330 326. 3,006 18.30 2,740 16.68
Calculus AB 203,361 23.23 163,263 18.65 202,306 123. 177,254 20.25 129,274  14.77
Calculus BC 27,806 14.43 17,501 9.08 45,041 23.855,88 18.62 65,522 34.01
Music Theory 3,913 9.91 9,723  24.63 11,303 28.64 018, 20.30 6,521 16.52
Physics B 46,734  31.07 26,930 17.91 42,858 28.50 406 14.23 12,464  8.29
Physics C: Mechanics 12,428 21.53 10,852 18.80 138 22.76 12,164 21.07 9,148 15.85
Physics C: E & M 4,161 17.92 4,940 21.27 3464 W9 5570 23.98 5,090 21.92
Psychology 69,502 16.35 70,059 16.48 95,563 224809171 25.68 80,846 19.02
Spanish Language 53,974 9.49 79,987 14.06 129,046 2.68 136,508 24.00 169,304 29.76
Spanish Literature 12,072 14.50 12,949 15.55 28,79834.59 19,865 23.86 9,577 11.50
Statistics 69,924 2531 57,201 20.70 70,235 2542 45& 19.76 24,320 8.80
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Table 44. Frequency and Percentage of Males Scoring 1 Through 5 on AP ExamsiRatim 1996—-2007

16

Score

1 2 3 4 5
AP examination f % f % f % f % f %
Art: Studio 2-D Design 1,398 7.78 4,762 26.49 6,52036.27 3,424 19.05 1,874 10.42
Art: Studio 3-D Design 552 8.61 1,465 22.85 2,141 3.30 1,354 21.12 899 14.02
Art: History 7,568 15.72 8,541 17.74 14,694 30.52 1,4¥2 23.83 5,876 12.20
Art: Studio - Drawing 2,385 6.89 8,879 25.66 12,24935.40 6,672 19.28 4,415 12.76
Art: Studio - Portfolio 3,870 8.33 10,403 22.40 131 26.16 10,282 22.14 9,743 20.98
Biology 57,632 11.74 101,500 20.68 113,029 23.038,21B 22.05 110,505 22.51
Chemistry 75,498 19.34 71,525 18.33 96,098 24.62 ,6%4 18.36 75,522 19.35
Computer Science A 36,237 29.48 12,250 9.97 22,093.97 29,448 23.96 22,899 18.63
Computer Science AB 10,981 16.62 8,188 12.40 15,27323.12 10,911 16.52 20,702 31.34
Microeconomics 23,449 14.96 28,272 18.04 33,433 3. 45116 28.79 26,444 16.87
Macroeconomics 35,265 15.02 50,488 21.51 46,351 7519. 65,155 27.76 37,483 15.97
English Language & Composition 64,562 8.92 215,7@®.79 236,774 32.70 141,798 19.58 65,333 9.02
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Table 44. Frequency and Percentage of Males Scoring 1 Through 5 on AP ExamikRatim 1996—200Z¢ntinued

Score

1 2 3 4 5
AP examination f % f % f % f % f %
English Literature & Composition 66,506 7.58 24B6428.23 301,368 34.36 186,127 21.22 75,479 8.61
Environmental Science 28,011 23.70 19,340 16.36 282 19.87 32,355 27.38 14,995 12.69
World History 29,899 16.60 37,811 21.00 52,317 39.0 35,414 19.67 24,630 13.68
History: European 50,566 11.73 75,904 17.60 152,32(5.32 94,260 21.86 58,185 13.49
History: U.S. 156,249 13.40 337,501 28.94 282,08%.12 253,907 21.78 136,307 11.69
French Language 12,322 21.09 11,213 19.19 16,414.0928 9,635 16.49 8,850 15.15
French Literature 881 1581 919 16.49 1,255 2252 ,332 2391 1,185 21.27
Human Geography 9,221 21.26 6,805 15.69 10,043 523.1 9,362 21.58 7,950 18.33
German Language 4,793 10.66 10,254 22.80 12,969 &8. 9,202 20.46 7,755 17.24
Government & Politics: American 52,650 10.63 139,5828.17 152,303 30.74 107,489 21.70 43,400 8.76
Government & Politics: Comparative 7,976 12.97 20,6 20.64 19,656 31.97 10,381 16.88 10,784 17.54
International English 535 4.63 1,254 10.85 3,081 .626 3,674 31.80 3,009 26.05
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Table 44. Frequency and Percentage of Males Scoring 1 Through 5 on AP ExamikRatim 1996—200Z¢ntinued

Score

1 2 3 4 5
AP examination f % f % f % f % f %
Italian Language 574 21.38 487 18.14 730 27.19 43216.09 462 17.21
Latin: Vergil 4,202 18.34 4,180 18.25 6,263 27.34 ,339 18.94 3,925 17.13
Latin: Literature 14,369 19.50 13,323 18.08 19,9237.03 15,360 20.84 10,731 14.56
Calculus AB 164,777 1790 146,929 15.96 201,455 881. 205,435 22.32 201,947 21.94
Calculus BC 29,254 10.36 20,263 7.18 56,712 20.099,94 17.68 126,132 44.68
Music Theory 7,094 12.19 11,900 20.44 16,379 28.1411,474 19.71 11,359 19.52
Physics B 54,131 19.56 40,508 14.64 81,192 29.35 ,7084 19.77 46,141 16.68
Physics C: Mechanics 19,168 12.17 22,375 14.20 38% 20.60 39,286 24.93 44,265 28.09
Physics C:E & M 10,943 13.21 14,680 17.72 11,953 4.43 19,839 23.94 25,444 30.71
Psychology 32,378 13.67 35,888 15.16 54,423 22.98 4,084 27.06 50,006 21.12
Spanish Language 31,707 10.60 44,179 14.77 71,942 4.6 72,318 24.18 78,883 26.38
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Table 44. Frequency and Percentage of Males Scoring 1 Through 5 on AP ExamiRatim 1996—-200¢¢ntinued

Score
1 2 3 4 5
AP examination f % f % f % f % f %
Spanish Literature 8,041 19.17 6,842 16.31 13,369 1.87 8,937 21.30 4,765 11.36
Statistics 50,802 18.33 47,496 17.14 68,387 24.677,768 24.45 42,725 1541
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Table 45. Mean and Standard Deviation of Genders’ Scores

M SD
Course Female Male Female Male
Art: Studio 2-D Design 2.954 2.979 1.032 1.088
Art: Studio 3-D Design 2.870 3.091 1.045 1.156
Art: History 3.068 2.991 1.233 1.238
Art: Studio - Drawing 3.129 3.054 1.063 1.110
Art: Studio - Portfolio 3.014 3.250 1111 1.247
Biology 2,913 3.229 1.323 1.321
Chemistry 2.604 3.000 1.332 1.384
Computer Science A 2.511 2.923 1.487 1.503
Computer Science AB 3.236 3.336 1.426 1.447
Microeconomics 2.766 3.146 1.317 1.312
Macroeconomics 2.665 3.081 1.341 1.314
English Language & Composition 2.812 2.900 1.072 094.
English Literature & Composition 2.973 2.950 1.061 1.068
Environmental Science 2.463 2.890 1.336 1.371
World History 2.530 2.928 1.254 1.270
History: European 2.874 3.078 1.176 1.182
History: U.S. 2.662 2.894 1.225 1.225
French Language 2.806 2.854 1.290 1.336
French Literature 3.357 3.183 1.325 1.361
Human Geography 2.637 3.000 1.387 1.399
German Language 3.281 3.108 1.325 1.240
Government & Politics: American 2.614 2.898 1.114 124
Government & Politics: Comparative 2.759 3.054 1.24 1.262
95
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Table 45. Mean and Standard Deviation of Genders’ Scooesiffued

M SD
Course Female Male Female Male
International English 3.537 3.638 1.124 1.117
Italian Language 2.701 2.896 1.378 1.369
Latin: Vergil 3.003 2.983 1.347 1.338
Latin: Literature 2.901 2.929 1.384 1.321
Calculus AB 2.847 3.144 1.373 1.398
Calculus BC 3.487 3.791 1.406 1.351
Music Theory 3.089 3.139 1.224 1.285
Physics B 2.508 2.994 1.286 1.339
Physics C: Mechanics 2.909 3.426 1.373 1.349
Physics C:E & M 3.107 3.412 1.426 1.415
Psychology 3.145 3.268 1.347 1.320
Spanish Language 3.505 3.410 1.302 1.304
Spanish Literature 3.023 2.894 1.197 1.259
Statistics 2.660 3.015 1.286 1.329

Table 46. Proportions of Males and Females Who Scored a 1 From 1996 Through 2007

Course Female % Male %  zscore p value

Art: Studio 2-D Design 6.32 7.78 -6.224 0.0000

Art: Studio 3-D Design 8.04 8.61 -1.186 0.2357

Art: History 14.10 15.72 —-8.062 0.0000

Art: Studio - Drawing 4.37 6.89 -15.873 0.0000
96
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Table 46. Proportions of Males and Females Who Scored a 1 From 1996 Through 2007
(continued

Course Female % Male %  zscore p value
Art: Studio - Portfolio 5.45 8.33 -15.781 0.0000
Biology 17.02 11.74 81.741 0.0000
Chemistry 27.80 19.34 84.624 0.0000
Computer Science A 41.19 29.48 35.195 0.0000
Computer Science AB 17.87 16.62 2.686 0.0072
Microeconomics 23.35 14.96 53.907 0.0000
Macroeconomics 26.06 15.02 85.800 0.0000
English Language & Composition 9.25 8.92 7.763 0.QD
English Literature & Composition 6.69 7.58 -25.878  0.0000
Environmental Science 34.75 23.70 63.424 0.0000
World History 26.35 16.60 73.327 0.0000
History: European 16.18 11.73 59.514 0.0000
History: U.S. 18.97 13.40 122.994 0.0000
French Language 20.24 21.09 -4.275 0.0000
French Literature 11.83 15.81 —7.158 0.0000
Human Geography 30.61 21.26 32.641 0.0000
German Language 10.31 10.66 -1.444 0.1486
Government & Politics: American 16.61 10.63 90.436  0.0000
Government & Politics: Comparative 18.30 12.97 25.1 0.0000
International English 5.09 4.63 1.806 0.0709
Italian Language 25.84 21.38 3.588 0.0003
Latin: Vergil 18.21 18.34 -0.351 0.7259
Latin: Literature 22.91 19.50 9.522 0.0000
Calculus AB 23.23 17.90 88.409 0.0000
97
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Table 46. Proportions of Males and Females Who Scored a 1 From 1996 Through 2007
(continued

Course Female % Male %  zscore p value
Calculus BC 14.43 10.36 41.319 0.0000
Music Theory 9.91 12.19 -11.229 0.0000
Physics B 31.07 19.56 81.534 0.0000
Physics C: Mechanics 21.53 12.17 49.313 0.0000
Physics C:E &M 17.92 13.21 16.954 0.0000
Psychology 16.35 13.67 29.522 0.0000
Spanish Language 9.49 10.60 -16.292 0.0000
Spanish Literature 14.50 19.17 —20.503 0.0000
Statistics 25.31 18.33 63.098 0.0000

Table 47 uses the same approach as that for Table 46. Some of the tests results
among those who passed, for example, physics B and English literature and tomposi
showed a highly significant gender effect, but there was no significant geretrvefien
looking at those who had received a score of 1 when mean number of students scoring 1
was compared. The data represent those courses with the greatestodif@ranean
numbers of students scoring 1. While none of the AP tests showed significant déerenc

in scoring a 1, the exams with the greatest differences are reportdalerd¥a
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Table 47. Two-Sampl€ Tests for Mean Number of AP Test Scores of 1 by Gender

(1996-2007)

Test Gender M SD ttest p value

Art History Female 1114.170 779.450 1.858 0.077
Male 643.500 403.178

Chemistry Female 7766.420 3249.125 1.134 0.269
Male 6460.420 2317.146

Microeconomics Female 2163.920 1251.657 0.483 0.634
Male 1937.250 1035.716

English Lit & Comp Female 3634.790 1049.273 2.611 .016
Male 2419.356 698.408

U.S. History Female 23,100.000 12413.092 2.277 8.03
Male 13,500.000 7496.067

American Gov & Pol Female 7,810.830 4693.127 2.138 0.044
Male 4494.670 2613.791

Italian Lang Female 268.500 26.163 4.183 0.053
Male 181.500 13.435

Latin Literature Female 313.580 116.777 -0.432 0.67
Male 333.170 104.883

Physics B Female 3894.500 1415.674 -1.216 0.237
Male 4661.580 1665.213

Spanish Literature Female 1006.000 886.891 1.242 2270.
Male 639.670 507.549

All of the courses showed a significant difference at the 5% level betwdes ma

and females who scored a 5 except Drawing (Art Studio), Italianuzmey and Spanish

Literature. Courses with the most significant difference of males gcbsimccurred in

Statistics, Physics B, Physics C, Calculus AB, Calculus BC, §plGhemistry,

American Government and Politics, and U.S. History.
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Table 48. Proportions of Males and Females Who Scored a 5 From 1996 Through 2007

Course Female % Male %  zscore p value
Art: Studio 2-D Design 8.60 10.42 -6.814 0.0000
Art: Studio 3-D Design 8.66 14.02 -9.712 0.0000
Art: History 13.48 12.20 6.858 0.0000
Art: Studio - Drawing 12.87 12.76 0.490 0.6240
Art: Studio - Portfolio 12.84 20.98 -30.252 0.0000
Biology 15.86 22.51 —89.664 0.0000
Chemistry 11.40 19.35 -94.991 0.0000
Computer Science A 12.49 18.63 -26.239 0.0000
Computer Science AB 27.28 31.34 —7.490 0.0000
Microeconomics 10.31 16.87 —49.992 0.0000
Macroeconomics 9.96 15.97 -57.532 0.0000
English Language & Composition 7.67 9.02 -32.364 0000
English Literature & Composition 8.98 8.61 10.058 .0amo
Environmental Science 7.21 12.69 —46.657 0.0000
World History 8.45 13.68 -50.952 0.0000
History: European 9.69 13.49 -55.041 0.0000
History: U.S. 8.91 11.69 —73.204 0.0000
French Language 12.98 15.15 -12.561 0.0000
French Literature 24.81 21.27 5.422 0.0000
Human Geography 11.98 18.33 —26.770 0.0000
German Language 25.34 17.24 24.733 0.0000
Government & Politics: American 5.72 8.76 -59.880 .0000
Government & Politics: Comparative 12.03 17.54 136. 0.0000
International English 22.93 26.05 —6.105 0.0000
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Table 48. Proportions of Males and Females Who Scored a 5 From 1996 Through 2007
(continued

Course Female % Male %  zscore p value

Italian Language 15.11 17.21 —1.956 0.0504
Latin: Vergil 17.91 17.13 2.173 0.0298
Latin: Literature 16.68 14.56 6.669 0.0000
Calculus AB 14.77 21.94 -124.87 0.0000
Calculus BC 34.01 44.68 —74.715 0.0000
Music Theory 16.52 19.52 -12.032 0.0000
Physics B 8.29 16.68 -83.572 0.0000
Physics C: Mechanics 15.85 28.09 —64.624 0.0000
Physics C:E &M 21.92 30.71 —27.890 0.0000
Psychology 19.02 21.12 —-20.370 0.0000
Spanish Language 29.76 26.38 33.560 0.0000
Spanish Literature 11.50 11.36 0.760 0.4471
Statistics 8.80 15.41 —75.788 0.0000

All of the courses showed a significant difference at the 5% level betwees mal
and females who passed except 2-D Art Studio Design, Computer Saiénard

Vergil Latin.
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Table 49. Proportions of Males and Females Scoring 3 or Above

Course Female % Male %  zscore p value
Art: Studio 2-D Design 65.54 65.74 -0.462 0.6438
Art: Studio 3-D Design 62.79 68.54 —6.963 0.0000
Art: History 68.81 66.54 8.632 0.0000
Art: Studio - Drawing 70.68 67.45 10.387 0.0000
Art: Studio - Portfolio 62.67 69.27 -18.874 0.0000
Biology 57.65 67.58 -110.90 0.0000
Chemistry 50.66 62.33 -100.58 0.0000
Computer Science A 47.93 60.56 -37.053 0.0000
Computer Science AB 70.40 70.98 —1.047 0.2952
Microeconomics 55.79 67.00 -58.809 0.0000
Macroeconomics 49.86 63.47 —87.295 0.0000
English Language & Composition 57.57 61.30 —50.852 0.0000
English Literature & Composition 64.75 64.18 8.887 0.0000
Environmental Science 46.20 59.93 -71.617 0.0000
World History 47.95 62.40 —-89.825 0.0000
History: European 65.78 70.67 -48.627 0.0000
History: U.S. 49.23 57.66 -136.63 0.0000
French Language 58.70 59.72 —4.248 0.0000
French Literature 72.13 67.70 6.103 0.0000
Human Geography 52.26 63.06 -33.341 0.0000
German Language 68.30 66.54 4.763 0.0000
Government & Politics: American 50.16 61.20 -114.91 0.0000
Government & Politics: Comparative 56.67 66.39 338. 0.0000
International English 82.37 84.51 -4.910 0.0000
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Table 49. Proportions of Males and Females Scoring 3 or Aloonirfued

Course Female % Male %  zscore p value

Italian Language 52.41 60.48 -5.587 0.0000
Latin: Vergil 63.84 63.41 0.944 0.3453
Latin: Literature 61.35 62.43 —2.564 0.0104
Calculus AB 58.12 66.14 -111.03 0.0000
Calculus BC 76.48 82.46 —49.692 0.0000
Music Theory 65.45 67.37 -6.210 0.0000
Physics B 51.02 65.79 —93.922 0.0000
Physics C: Mechanics 59.67 73.63 —60.067 0.0000
Physics C:E& M 60.81 69.08 —23.060 0.0000
Psychology 67.17 71.17 -33.951 0.0000
Spanish Language 76.45 74.62 18.744 0.0000
Spanish Literature 69.95 64.53 19.197 0.0000
Statistics 53.98 64.54 —-80.335 0.0000

When all the test data were combined for participants who had passed, another

test was used to see if there were significant differences by gertdeeheaggregate

means. Based on this result, there were significantly more females tleswha had

passed = 0.022) at the 5% level of significance. From this, an effect size messnire

can be calculated. The Cohgmwas used: This is (Me&n- MearM) / Sp, where Sp is

the common standard deviation (i.e., Sp = sqrSnf) = sqrt(21,692.274+

16,746.078) = 27,404.12. Thus, Coherdss (15,046 — 13,970) / 27,404.12 = 0.039.

Cohen (1988) defined effect sizes as “snth#,.2 . . . mediumgd =.5 . . . and “larged =
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.8” (p. 25). An effect size of 0.039 is small and, as such, insignificant. While samific
differences occurred for passing specific exams, no significantehfferwas found
when all exams for all years were combined. Males and females passatcéd

Placement exams overall with insignificant differences in passingsscore

Table 50. Two-Way ANOVA Test for All Exams Combined for Mean
Number of Successful Scores by Gender From 1996 Through 2007

Test Gender M SD ttest p value
Combined  Female 15,046 21,692.274 0.78 d.022
Male 13,920 16,746.079

As presented in Table 51, the data set was restricted to the first anchtastfye
data collection and all intervening data were discarded. There were rf@argni
differences in the mean number of passing tests between ggmeedsrés). This
indicates that in the year 1996 there was no significant difference in passmgad07.

By examining the two perimeter years, any deviations that may haveextsiowly
over time could be seen through this comparison. No significant difference in scoring
between males and females over all the exams occurred when comparing thgsarsw

Finally, an analysis of variance was run on the number of passing scorest agai
both gender and time (measured in years). Based on this method, the folloveingetest
shown to have simultaneously significant gender and time effects doing therBonfe
adjustment method mentioned previously: Biology, Chemistry, Microeconomics,

Macroeconomics, English Language and Composition, English Literatdre a
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Composition, World History, German Language, American Government and$oli

Comparative Government and Politics, Latin Literature, Calculus AB, atailds BC.

Table 51. Two-Way ANOVA Test for All Exams Combined for Mean
Number of Successful Scores by Gender With the Years 1996 and

2007 Only

Test Gender M SD ttest p value

Combined  Female 16,072 24,586.495 0.326 %™
Male 14,825 18,974.348

Summary

Examining the raw data and determining the percent of students who scored high
or low on a particular exam yielded data also relevant to the study. Apprekimat
100,000 more AP tests annually were taken by females than males in 2000, yet more
scores of 4 or 5 were obtained by males (Ackerman, 2002), and more females have taken
AP tests every year for the past 12 years (College Board, 2007b), yet in 2007, m
females scored 1s than males. In some AP tests, the difference of &cthagowest
score possible) was as much as 4 times higher in females than malesivaheel
Placement Biology exam had no significant difference in passing the exaib®, 580
females scored a 1 as compared to 7,469 males scoring 1 in 2007 (College Bdard), a
significantly more males scored 5, the highest score possible. For eajeryhat scored
a 1, there were 2.5 females scoring a 1 in 2001 and 2003 on the AP Biology exam

(College Board).
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This significantly higher number of 1s in AP Biology was also found to occur in
the similar course, AP Environmental Science. Almost twice as marajderscore 1 in
AP Environmental Science as males, yet more males score 5s théesfenay year
since 1998, the year the course was designed and implemented.

The difference in scoring on the mathematics-based courses such as Caltulus a
Physics are not particularly significant on the 1 score, but the differescening can be
seen on the 5 score. Close to twice as many males score 5s in Calculus a&sda3 tim
many males scored 5s in Physics B (College Board, 2007b). On the AP Physi&s C:

M in 2006, males scored 5s five times more frequently than females, and alimost fi
times as many males scored 5s on the same exam in 2007 (College Board)n&his sa
trend occurred over the past 12 years. Males continually scored moredsufu€and
Physics courses over the past 12 years of the Advanced Placement exaosefor
subject areas. This same trend can be seen in AP Statistics, Miwoecs,
Macroeconomics, and Chemistry. To a lesser degree, it can also be seen stisdies|
courses such as AP World History, European History, and Human Geography

The difference in scoring becomes even greater when examining the sdabwes of
AP Computer Science exam for 2007. More than 7 times as many males took the AP
Computer AB exam, and of the 5,064 students taking the exam, 1,682 scored a 5 on the
exam, and of those, only 182 were females. Only 10.8% of the 5 scores on the 2007 AP
Computer Science AB exam were females. This trend is similadtegarof the year
examined over the past decade. In 1996, only 9% of the 5 scores were maddds; fema

and by 2000, the percentage was still 9%, so the trend has not changed much over the 12-
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year period. Females still score significantly lower top scores thars ke
Advanced Placement Computer Science A and AB exams.

The difference in scoring favoring females can be seen in the foreign ¢@ngua
courses. The difference in scoring is less significant than the differenceianpadion.
More females participated in French Literature, French Langltagian Language,
Spanish Language, and Spanish Literature, but not all of the language cotoses fa
female participation. The AP German Language, Japanese Language tame, Catin
Literature, and Latin: Vergil all had very similar results in pgvation and scoring for
both males and females. The differences in scoring and participation weeob¥esus in
the languages favoring females, as the differences in scoring angpopfidicwere for

males in the math and sciences.
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CHAPTER 5. SUMMARY AND CONCLUSIONS

Restatement of the Problem

Over the past 5 years, there has been an increase in student participation in the
Advanced Placement program (Lichten, 2000; Samuels, 2005; Viadero, 2001; Wasley,
2007) However, there has not been current research on gender differences intpamticipa
and achievement on the Advanced Placement exam for most courses. This research
studied the significance of difference in participation between males aatefeon 33
different exams over a 12-year period. It also studied the significantediffe in passing
scores, scores of 5, and scores of 1 between males and females over I&t geats f
course. Lastly, it examined differences in scoring of all AP exammbined over a 12-
year period and the difference in passing scores of males and femalesio éxéréme
years: 1996 and 2007. Of the 37 courses, some courses had been developed within the
12-year period. For those courses, the study included the course from theafist iye

development until 2007.

Discussion of Differences in Males and Females in
Participation on Advanced Placement Exams

Research Question 1
Is there a significant difference in participation on the Advanced Placement

exams of College Board between males and females from 1996 through 2007?
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Ho2: There is not a significant difference in participation on the Advanced
Placement exams of The College Board between males and femald986rhrough
2007.

Summary of research questionThe null hypothesis was not rejected on the
difference in participation on the Advanced Placement exams of the Cothege i&
Advanced Placement statistics over the 12-year period, and Japanese and Chinese for t
past year. Advanced Placement Japanese and Chinese only had 1 yearlofisjdtee t
conclusions formed excluded those 2 exams.

The null hypothesis was rejected for all other Advanced Placement asaatis
had a significant difference in participation between males and females. M@stains
revealed a significantly higher female participation in language coansksignificantly
more males participated in mathematics, social studies, and some SOlerses c
Advanced Placement Biology and Environmental Science had more femalepaiatic
whereas Advanced Placement Chemistry and Physics had more malgsapartic

The most significant differences favoring male participation occurred in
Computer Science A, Computer Science AB, Chemistry, Calculus ABuldsIlBC,
Microeconomics, Macroeconomics and all three AP Physics exams. Bguadieipated
significantly more in Psychology, Spanish Language, English Langrafe
Composition, and English Literature. Of these, AP Computer Science A, Computer
Science AB, and Physics had the highest differences in participatiomigvoaies.
English Literature had the highest differences in participation faydeimales.

The research findings are supported by Zohar and Sela (2003), who reported more
males participated and were successful in Advanced Placement Physwst &td

109

www.manaraa.com



Stanley (1996) explored gender-related differences in participation andgsoarthe
Advanced Placement exams from 1982 through 1996. Their research examined gender
differences in all the Advanced Placement exams available at tleat fiike this

research, Stumpf and Stanley found Spanish examinations attracted mors,female
whereas more males participated in AP Physics, Chemistry, and CorSpigtece
examinations. Unlike the findings of this research, Stumpf and Stanley repotted tha
some cases gender differences narrowed between 1982 and 1996 in science and computer
science subject areas. Twelve years after Stumpf and Stanley'sheseales still

participated more in Physics, Calculus, Chemistry, and Computer Séifnce

examinations. Multiple studies support higher male participation in Advanceenidat
Computer Science (Bombardieri, 2005; De Palma, 2001; Gilbert, 2002; Honeywell, 1987;
Hunter, 1986; Stumpf & Stanley, 1997), Calculus (Sanders & Nelson, 2004; Stumpf &
Stanley, 1996), and Physics (Campbell & Clewell, 1999; Sanders & Nelson; &ohar
Bronshtein, 2005).

Implications of differences in participation in Advanced Placement ex&mss.
implications of the difference in participation in Advanced Placement exanfesr
addressed by examining benefits that are lost by not participating in thamrdgorn
and Kojaku (2001) and Morgan and Maneckshana (2000) reported that students who
participated in the Advanced Placement program at their high school wezdikebr to
have completed a bachelor's degree and continued at their initial college ¢hentol
Morgan and Maneckshana further stated that AP students were more likely moaobtai
college degree within 4 years, and the majority of these students graduhtedvi
GPA or higher. Lichten (2000) reported that students who took AP calculus and passed
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the AP exam were more likely to take calculus in college than non-AP gg&esnp
(2006) reported that about one third of University of California students recaeeid
for their AP coursework and made use of those credits. Some students takean e
course load as a result. They still graduate within the same time franteeasat-AP
students, but their course load initially was lighter, providing them an easisititvn
into college.

Another benefit of taking Advanced Placement is that it increases academic
confidence, allowing students to enter college with mental assurance, and the sttedents
more likely to pursue more courses in college in the fields in which their Advanced
Placement scores were successful (Willingham & Morris, 1986).

Santoli (2002) stated that besides the obvious reason to receive college credit or
increasing college admission, taking more challenging classes frefpared them for
college and often they had better teachers. Still, one of the most common reasons for
taking AP courses even if college credit is not awarded is that adding Asdivanc
Placement courses to one’s transcript strengthens one’s collegeiadmapgdication
(Lawrence, 1996; Oxtoby, 2007; Willingham & Morris, 1986).

Conclusion based on the implicatiod$ie implications are that if females are
taking few Advanced Placement courses in the math and science fields ethessar
likely to pursue that field as a career, less likely to take advanced coukseva field in
which they have not taken an AP course exam, less likely to complete that defree i
years, and may not take a lighter course load. Furthermore, they may not have the AP
advantage for college admission. Any one of these reasons is sufficient totenotitta
males and females to pursue more Advanced Placement coursework in a vanegsof
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If participating in Advanced Placement provides exposure for students to
coursework to which they were not otherwise exposed prior to university exqeesj¢he
lack of Advanced Placement exposure in the mathematics and science fiedds coul
explain why fewer women are entering college majors requiring advavar&dn these
areas. This study cannot confirm that the lack of participation in partiauesework is
the direct cause of fewer females entering mathematics, phgsitsomputer-based
fields of study, but there is a correlation between reduced Advanced Placement
participation and success in math and sciences and the pursuit of those fieldg@ colle
by females. Whether fewer females taking Advanced Placement @alGemistry,
Computer Science, Physics, and Economics causes fewer young women tareetsr ¢
such as engineering, computer programming, professors of math and sciencenyand ma
other careers that depend heavily on these fields of study should be deternfutedeby
studies.

Research Question 2

Is there a significant difference in successful scores on the Advanced @tcem
exams of College Board between males and females from 1996 through 2007?

Hol: There is not a significant difference between males and femalessfutces
scores on the Advanced Placement exams of College Board from 1996 through 2007.

Discussion on the differences in scoring on AP exams between males and females.
Significant differences were found on most of the Advanced Placement exarmsdst a
every year over the 12-year period studied. The null hypothesis was regcted f
Advanced Placement Art Studio, Art History, Chemistry, Computer Science,
Microeconomics, Macroeconomics, French Language, French Literature, Couwgpara
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Government and Politics, Italian Language, Calculus AB, Calculus BGjd3hy
Psychology, Spanish Language, and Spanish Literature. Overall there gdxms t
significant difference in scoring on the Advanced Placement exams witreraras
favoring males, and only certain foreign language subject areas fatemates.

The greatest differences favoring females occurred in AP Englistatiite and
Composition, Italian Language, French Literature, and French Languageaw/iiee
greatest differences favoring males occurred in Computer Science Au@arcience
AB, Physics, and Calculus. The research of this study indicated thatpahilepation in
the Advanced Placement exams has increased, males have continued to scone higher
math and some science fields, while females continued to score higher in thgéangua
courses. Most of the research prior to this study examined only specifictsaregs of
the Advanced Placement exam scoring and participation, but their findingsiffeoke
2002; Ackerman et al., 2001; Halpern, 2002; Honeywell, 1987; Stumpf & Stanley, 1996,
1998; Zohar & Sela, 2003) agree with those of this study.

Significant differences in scoring 5 on the Advanced Placement exam from 1996
through 2007 All advanced placement exams had a significant difference at the 5% level
between males and females except AP Art Studio: Drawing, Italiagulsge, and
Spanish Literature. AP Art History, English and Composition, French tuteraGerman
Language, Latin: Vergil, Latin Literature, and Spanish Languageréd females, and in
all other AP courses males scored 5 significantly more than femaledy(lea
language courses favor females in the highest scores of the AP exaenptivérl courses

such as Computer Science, Sciences, Social Studies, and Mathemwaticsdkes. Little
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has changed since Stumpf and Stanley (1996) studied the difference in penti@pd
scoring on the Advanced Placement exams.

Significant differences in scoring 1 on the Advanced Placement exam from 1996
through 20070nly 3-D Studio Art Design, German Language, International English,
and Vergil Latin did not show a significant difference in 1 scores on the ARsexa
between males and females. The greatest differences resulted ifemales scoring 1s
than males in Statistics, Physics, Calculus, American GovernmenbéticsPU.S.

History, Macroeconomics, Biology, Chemistry, Microeconomics, World Histomg
European History. Many of the same courses that had the highest numberle$ fema
scoring 1 on the AP exams also had the highest number of males scoring 5. Saehses
as AP Physics, Calculus, Macroeconomics, Microeconomics, Amégicaarnment and
Politics favor the males in participation, scoring 5, and have a significartanh
females scoring 1. Advanced Placement Biology favored males in gdaritnad more
females participate in the course and exam. Advanced Placement @y éiuist
significantly more males participating and scoring the highestscGmnputer Science,
which had the highest male participation and significant differences in ncalésgs5,
did not have as significant of a difference in females scoring 1. Becausesoniore
males took Computer Science, the females that were involved did not mécessa
represent the average female attitude or ability toward computer science.

Combined exams’ difference in scoring between males and females 1996 through
2007.No significant difference in scoring was observed between males anddemale
when all exams for all years were combined. Even though the percentageletfema
participating was higher than males, and for most courses more males haificastty
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higher rate of passing and scoring 5 on most of the Advanced Placement ekama, w
Cohend for effect size was applied, no significant difference was found betweea male
and females when all Advanced Placement exams were combined.

Comparison of differences in males and females on all exams in 1996 and 2007
only. Because a great deal of gradual change can occur over a 12-year period,
comparisons of difference between males and females on the exams given in 1996 were
compared to exams given in 2007. While over the past 12 years participation has
continued to increase, the difference in scoring on all exams in 1996 did not differ
significantly from passing exams in 2007, revealing consistency betweenctlyedrs of
data. Differences in male and female scoring and patrticipation that atauthe 1996
exams also occurred in the 2007 exams. No significant differences were fowedrbet
the two years’ exams, but males continued to score significantly higher thale$eon

most exams except in the language courses.

Conclusions

Does it matter that more females participated in many Advanced Rlatem
exams, significantly more males passed Advanced Placement exanistand t
mathematics, computer science, and science significantly more soalesl the highest
scores on the Advanced Placement exams? Before addressing that questidre it
necessary to consider other research. Research from the U.S. Depafttauerdadion
and theTrends in International Math and Science Stadgported the need to increase
rigorous mathematics and science curriculums in high schools. Campbell aml Cle
(1999) stated that thEhird International Mathematics and Science Studyw known as
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theTrends in International Math and Science Studysed U.S. awareness of the
country’s comparative stance with other nations. Raymond Simon, U.S. Secrdtay of
Department of Education, has acknowledged that compared to internationebtest s

the United States trails far behind other countries in math and science, declaring
adjustments are taking place and will continue (as cited in Mohr, 2007). Someeof thes
adjustments include increasing the amount of Advanced Placement coursesioffere
U.S. public schools. The U.S. Department of Education (2006) reported that expanding
access to Advanced Placement programs is an attempt to reduce théendeiidi,

science, and languages. The U.S. Department of Education further reportéthagh
schools must offer more rigorous coursework such as Advanced Placement ecourses i
order for graduates to compete and succeed in the workforce and in higher education.
When considering the research findings in this report, one can deduce that dae Unit
States, which trails far behind other countries in math and science, could have fewer
females in math and science careers competing in the global market.

The research of this study indicates that females participated sagtijitess in
Advanced Placement mathematics, some sciences, and computer sciencégfian ma
Campbell and Clewell (1999) reported that besides not having women in some of these
prestigious and highly paid careers, the loss of women’s perspectives in thgiads
is also a negative impact for the enrichment and expansion of those disciplines. The
establishment of the Commission on the Advancement of Women in Science,
Engineering, and Technology Development is expected to address possible solutions for
increasing women'’s pursuits in the labor force as the economy continues to pust forwa
in technology (Campbell & Clewell).
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Research supports that students who attend schools with extensive AP programs
experience more success in college than if they attend a school without an AP program
(Santoli, 2002; Willingham & Morris, 1986). Furthermore, taking AP exams ®d ¢
indicator that a student will complete a college degree (Morgan & Ramist,, Eo@Bhat
academic rigor of Advanced Placement in a high school curriculum improvegecolle
enrollment and the pursuit of higher education (Adelman, 1999; Camara, 2003; Horn &
Kojaku, 2001). Some colleges, such as the University of Alberta, provide entrance
scholarships and academic excellence and leadership awards for stadei&ting
Advanced Placement coursework (The University of Alberta, 2008). Finallyy,Cur
MacDonald, and Morgan (1999) reported that students who took Advanced Placement
courses and passed the exam resulted in the majority of the students inythe stud
graduating from college with a 3.0 or higher GPA. All of these are valid reasons for
students to participate and be successful in Advanced Placement exams. Erd@nsw
the initial question is yes, it does matter that more females paréidipamany
Advanced Placement, yet significantly more males passed a majotity Ativanced
Placement exams, and significantly more males scored the highestisco@hematics
and some sciences. The implications for not addressing this difference are thle poss
continued lag of American students behind other country’s students in math and science,
and the reduction of women in specific fields of study and certain cavéleesn males or
females are not participating or being successful in AP subjectarelass, collectively,
language courses, or mathematics and science courses, not only is eokapgef tjne
population at a disadvantage, the entire nation is disadvantaged by eliminating large
numbers of the population from contributing to the field of study, the careers asdociat
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with those fields of study, and the eventual economic opportunities that are limded b

lack of exposure to advanced coursework.

Limitations of the Study

One limitation of this study was based on the amount of data available for some
of the courses. AP Japanese and Chinese had only 1 year of data, and thus were not
included in the study. Other subject areas such as AP Human Geographd/Higtoty,
Studio 2-D Design, Studio 3-D Design, Environmental Science, Frencltuitey Italian
Language, and International English did not have 12 years of data. In s@sgticas
College Board did not provide a specific year of data, and stated it was unavailabl
most cases, the course was designed and implemented within the last 12 yssrslatal
were available for some courses.

The study was limited to examining participation and scoring on the Advanced
Placement examinations for males and females; yet the differencetigippion and
scoring of different age groups, ethnicity, or type of school that students attersladtwa
considered. Several teachers at the researcher’s workplace askddntstattending
international schools were being compared to those attending U.S. schools, but such
comparison did not occur. The study utilized all students worldwide and did not separate
them into any group except males and females. A rich text of data is availéideother

areas not researched.
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Recommendations for Future Research

While the implications of not intervening and encouraging more females to
participate in Advanced Placement Math, Science, and Computer Sciethceales to
participate in language courses have been outlined in this study, the methods of
intervention were not studied. The results of including more females in matt® anadi
science and more males in foreign language were not studied. The bestgtactice
improve male and female differences in AP participation and success westadiet,
yet such models could increase female participation and success in AdvaresdeRla
exams. It is recommended that models be developed and studied to determine the best
practices that encourage more males to participate in foreign lanquhgeee females
to participate in mathematics, science, and social studies AP coursewoHduagess on
the exams.

Whether there are significantly larger differences in parti@pand scoring for
males and females of different nationalities was not studied, but @asmmeended for
future studies to determine if Advanced Placement scoring differenceisngles for
males and females in all racial groups.

It is further recommended that this study be repeated and data comEaedba
public and private schools, international and U.S. exam results, and teachemegperie
and expertise in the courses taught. Other variables that could be examined heclude t
impact of Advanced Placement in successfully acquiring college credit, teeedife in
participating in one versus three or more Advanced Placement exams, aritbtbaat
in GPAs of freshmen who have taken three or more AP courses compared to college
freshmen who have not taken any AP courses in high school.
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Finally, it is recommended that this study be examined at a later datenmidet
if the Advanced Placement Japanese and Chinese Language courses havieesits
to other language results. At the time of this study, there was only 1fyeetaceleased,

which was insufficient to form any conclusions about gender differenceshibée

particular language courses.
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