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The Costs and Benefits of Specialized
Programming
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In this report, The Hanover Research Council presents an overview of the costs and
benefits associated with three specialized programs in Portage Public Schools —
Advanced Placement, International Baccalaureate, and the Kalamazoo Area Math and
Science Center.
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Introduction

The Portage Public Schools system provides highly motivated and academically
talented students in grades 9-12 with access to several specialized curricular programs.
These programs expose students to a rich curriculum and intellectual stimulation,
and, in some cases, carry the potential for students to receive advanced placement or
college credit in their transition to postsecondary programs. This report explores the
costs and benefits associated with three programs — Advanced Placement,
International Baccalaureate, and the Kalamazoo Area Mathematics and Science
Center — each of which is described in detail below.

Advanced Placement (AP)

The College Board’s Advanced Placement program provides high school students
with the opportunity to earn college level credit through advanced courses and
exams. The College Board offers more than 30 courses and exams in a variety of
subject areas.! Though the College Board highlights AP courses as the best
preparation for the exams, students also have the option to take the AP exams alone
without previous AP enrollment. Students receive a grade of 1 to 5 on the AP exams.
The College Board considers a grade of 3 or higher to be indicative of a student’s
ability to do successful work at the college level.?

The College Board sends a cumulative report of each student’s AP test scores to the
student, as well as the student’s high school and colleges of choice, in July.? It is up to
individual colleges and universities to determine how a student’s AP exams will be
counted at the institution. A student may earn credit and/or placement at higher
education institutions, in some cases up to an entire year of college credit if a student
earns high scores on a sufficient number of AP exams.*

International Baccalaureate (IB)

Developed in 1968 at the International School of Geneva, Switzerland, the
International Baccalaureate program has evolved from a specific curriculum and
series of examinations designed to allow portability of credit between schools, to an
entire educational approach in and of itself. The IB program combines ‘“high-stakes
testing with a holistic approach to education and a comprehensive philosophy of
pedagogy and child development.”> Today, more than 900 U.S. public schools offer
students access to the IB curriculum.¢

1 “About AP.” College Board. http://www.collegeboard.com/student/testing/ap/about.html

2 “Prequently Asked Questions.” College Board. http://www.collegeboard.com/student/testing/ap/about_faq.html
3 “Exam Scores.” College Boatd. http://www.collegeboard.com/student/testing/ap/exgrd.html

4+ “Getting College Credit.” College Board. http://www.collegeboard.com/student/testing/ap/exgrd_get.html

> Gow, P. 2010. “World Standards, Local Standing.” Independent School, 69:3.

6 Ibid.
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The International Baccalaureate program includes three levels: the Primary Years
Program (for students ages 3-12), the Middle Years program (for students ages 11-
16), and the Diploma Program (for students ages 16-19). For the purposes of this
report, the IB Diploma Program is of the most interest. In the IB Diploma Program,
students enroll in six courses which ensure “breadth of experience in languages, social
studies, the experimental sciences, and mathematics,” in addition to the arts, if
selected.” In addition to these core courses, students also must complete three
additional components of the program:

The Extended Essay, which asks students to complete an in-depth study
based on independent research and related to one of the selected IB courses.
The Theory of Knowledge course, which encourages students to “reflect on
the nature of knowledge by critically examining different ways of knowing
(perception, emotion, language and reason) and different kinds of knowledge
(scientific, artistic, mathematical and historic).”8

The Creativity, Action, Service component, which requires students to
participate in activities outside the classroom to enhance learning.’

At the end of the program, students take written examinations which are scored by
external reviewers. Students further must complete assessments in the school, which
may be either sent directly to external examiners or initially scored by teachers and
then moderated by external reviewers. Students who receive a score of at least 24
points and demonstrate satisfactory performance in the Creativity, Action, Service
component receive the IB Diploma.!?

Kalamazoo Area Mathematics and Science Center (KAMSC)

The Kalamazoo Area Mathematics and Science Center provides selected high school
students in Kalamazoo County with a rigorous and accelerated curriculum in
mathematics, science and technology. Upon acceptance to the program, students may
spend one half of their school day at KAMSC in intensive courses. The KAMSC
curriculum provides students with an “intensive and guided research based program”
in which they develop scientific research skills, gain firsthand experience in research,
and have the opportunity to interact with scientists from the local community. The
program pairs senior students with a community mentor for one semester.!!

7 “The IB Diploma Programme.” International Baccalaureate Organization. http://www.ibo.org/diploma/
8 Ibid.
9 Ibid.
10 Thid.

11 “What is KAMSC?” Kalamazoo Area Mathematics and Science Center. http://www.kamsconline.com/about
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Report Structure

This report is organized into four major sections. The first section presents a brief
overview of the costs associated with the AP, IB, and KAMSC programs, with
budget and participation rates provided for the 2009-2010 school year. The second
section summarizes the benefits — both academic and non-academic — associated with
participation in the AP and IB programs, while the third section explores the impact
these advanced programs carry in the college admissions process and the potential for
receipt of course credit or waivers. This section also explores the specific policies
established by two in-state institutions — the University of Michigan and Michigan
State University. Finally, in order to summarize the potential benefits of the KAMSC
program, the fourth section presents a brief review of the advantages associated with
specialized math and science programs.

Immediately below, we present a brief overview of the report’s key findings.
Key Findings

At $4,601 per student, the cost of the KAMSC is the highest of all the
programs under review. The AP and IB programs carry considerably lower
budgets, with estimated per student costs of $123 and $180, respectively. Of
the three programs, the IB Diploma attracts the largest number of students,
with 791 participants during the 2009-2010 school year.

AP participation offers students a number of advantages. AP and dual
enrollment participants tend to experience lower drops in their freshman year
GPA upon transition to college. High grades on AP exams also correlate with
better grades and graduation rates in college. Finally, the AP program fosters
enthusiasm among students about specific subject areas.

IB participation also carries significant benefits. IB participants tend to earn
higher college GPAs and graduate at higher rates than their non-IB peers. IB
graduates have cited better preparation for introductory college courses
among the program’s benefits, as well as the development of a strong work
ethic, a broader perspective on the world, and improved organizational, time
management, and communication skills.

AP and IB classes build supportive environments for high-ability students,
where they often encounter improved relationships with teachers, a special
bond among their peers, and a strong sense of pride derived from their ability
to rise to the academic challenges posed by the curriculum.
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Both the AP and IB programs afford students the opportunity to receive
college credit and course waivers for their work during high school, a concrete
benefit which may result in advanced standing at the institution and cost
savings on tuition. Many institutions also give extra consideration to AP and
IB participants during the admissions process.

IB candidates are not only more likely to gain admittance to highly regarded
universities, such as Duke, Georgetown, Cornell, and MIT, but also to
Michigan’s in-state institutions. For instance, according to U.S. News & World
Report, slightly less than half of applicants from the general population were
admitted to the University of Michigan in 2003, while, according to an IBO
survey, more than three-quarters of IB Diploma candidates were admitted.

Specialized STEM schools help mitigate declining student interest in the fields
of science, technology, engineering and mathematics. Graduates of specialized
math and science programs demonstrate high interest in majoring in STEM
tields and pursuing advanced degrees.

Specialized math and science programs offer a number of advantages for high-
ability students, including a more complete picture of scientific work, hands-
on experience in scientific research, the opportunity to work directly with
scientists, a better idea of career possibilities in the sciences, and excellent
preparation for competitive postsecondary math and science programs.
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The Cost of Specialized Programs at Portage Public Schools

The table below depicts the cost of specialized curricular programs at Portage Public
Schools. The Kalamazoo Area Math and Science Center is the most expensive of the
three programs under review in this report. With 93 student participants, the cost per
student impacted is $3,075 for foundation grant charges and $1,376 for surcharges.
The Advanced Placement and International Baccalaureate programs require less
financial resources, with average per-student costs of $123 and $180, respectively.
The AP program requires an annual budget of approximately $47,000 and attracted
382 students during the 2009-2010 school year. Meanwhile, the IB program requires a
more substantial budget, estimated at $142,000. Despite higher costs than the AP
program, the IB program serves the greatest number of students at Portage Public
Schools. Participation during the 2009-2010 school year reached 791 students.

Average Program Cost Comparison: 2009-2010 Budget and Participation

Number of Potential Cost Offset
Cost per

Cost to Portage by Attracting New
Program District Students SR Students to the
Impacted .
Impacted District
Advanced
Placement/ATYP and
PPS Courses $47,000 382 $123 No
(including coordination)
International
aaiate $142,000 791 $180 Yes
Diploma Program
(including coordination)
KAMSC (AP)
Foundation Grant $286,000 93 $3,075%* No
Charges
SC (AP) $128,000 93 $1,376%** No
Surcharge
Kalamazoo Area Math
and Science Center 93 $4,601 No
Total*
EFE* $850,000 514 $1,654 No
EFA* $142,000 72 $1,972 No
Elementary Gifted and
Talented* $156,000 100 $1,560 Yes

Source: Portage Public Schools
*Excludes transportation costs.
*%(0.43 FE for each student.
*#*Additional annual charges.
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The Benefits of AP and IB Participation

Research shows that rigorous high school curricula improve the likelihood that
students will enroll in and complete postsecondary degree programs. It is, then, an
understandable assumption that students who participate in specialized curricula such
as the Advanced Placement and International Baccalaureate programs are more likely
to continue their education beyond high school and to persist to earn a college
degree.!? This section explores the advantages of AP and IB participation for high
school students, with attention paid to both academic and non-academic benefits.

Student Outcomes
Advanced Placement

A study conducted by researchers at the
University of Arizona in 1999 examined the early [REZANYZ7ME /7 SN L]
college experiences of two groups of students: Y/ /= 1 BT 77/
those who had participated in cither AP courses Oy e e e W s
or dual enrollment and a control group of drops in their freshman year GPA
students who had participated in a regular high ) )
school program. Though the students who had
participated in a credit-based transition program
entered the study with stronger academic achievement in high school, the researchers
were able to control for both SAT scores and high school GPA in the analysis. The
results of the research were positive. Students who had taken either AP or college
level courses through a dual enrollment program outperformed their peers in that
they experienced lower drops in their freshman year GPAs upon the transition to
college.!3

upon transition to college.

More recent research studies reveal even more positive results. In a study published
in 2008 and funded by the College Board, Hargrove et al. examined the academic
performances of five cohorts comprised of students who graduated from Texas
public high schools during the years 1998-2002. The study followed the youngest
cohort through their first year in higher education and the oldest cohort through their
fourth year. The study compared performance outcomes — first-year and fourth-year
GPA, first-year and fourth-year credit hours earned, and graduation status — across
several student groups, including AP students (course only, exam only, or both) and
non-AP students (dual enrollment only or regular program).14

12 Western Interstate Commission for Higher Education. Accelerated I earning Options: Moving the Needle on Access and
Success, June 2000, p. 38.

13 Bailey, T. and Karp, M.M. Promoting College Access and Success: A Review of Credit-Based Transition Programs, 2003, p. 16.
14 Hargrove, L. et al. College Outcomes Comparisons by AP and Non-AP High School Experiences, 2008, p. 1.
http://professionals.collegeboard.com/profdownload/pdf/08-1574_CollegeOutcomes.pdf
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With data collected for 222,289 students, the study has been recognized as the largest
examination of the student outcomes associated with AP participation. Hargrove et
al. ultimately confirm the results of two past studies which suggested that high grades
on AP exams correlate with “better grades and graduation rates in college.”'> The
authors go one step further to say that students of similar socioeconomic
backgrounds and with similar SAT/ACT scores petform better in college if they have
completed AP courses and examinations during their high school years. The study
results further demonstrate that even a score as low as a 2 on the AP exams
“correlates with better college performance than that achieved by students who did
not take AP or who skipped the AP exam.”!¢ Finally, Hargrove et al. found that AP
students even outperformed their peers who had participated in dual enrollment
courses in high school.!”

Numerous other studies have shown that

students who earn a 3 or higher on AP exams High  grades on AP exams
generally outperform their peers — students who corvelate with better grades and
earned lower grades or did not take an AP exam (grgdﬂgﬂgﬂ rates [0//€gg' The

—on various measures of academic performance AP program  also  fosters
in college.’® Past research suggests that “AP
students who receive credit by exam for an initial :
. . areas and, in many cases,
college course in a subject-area sequence earn : -
course grades equivalent to or higher than LS stud:
students who take both the initial and sequent education pathways.
courses in the series.”!? In a 2002 study, Dodd et
al. further found that in the sequent course, AP students did as well as or
outperformed their peers who had participated in dual enrollment courses during
their high school years.?0

enthusiasm about specific subject

The AP program may also introduce students to subject areas they enjoy and
influence their higher education pathways. Past studies have found that AP students
tend to enroll in and complete more college level courses in the subjects of the AP
exams they pursued during high school than their non-AP peers.?! In a 2000 study,

15 Matthews, J. “Studies Find Benefits to Advanced Placement Courses.” The Washington Post, January 29, 2007.
http://www.washingtonpost.com/wp-dyn/content/article/2007/01/28/AR2007012801238.html

16 Thid.

17 Ibid.

18 Casserly, P.L. 1986. Advanced Placement Revisited.

Dodd, B. et al. 2002. A Investigation of the V alidity of AP Grades of 3 and A Comparison of AP and Non-AP Student Groups.
Geisert, S. and Santelices, V. 2004. The Role of Advanced Placement and Honors Conrses in College Adprissions.

Koch, W.R. et al. 1988. The Advanced Placement Program: Student Attitudes, Acadenric Performance, and Institutional Policies.
Morgan, R. et al. 2000. AP Students in College: An Investigation of Their Course-Taking Patterns and College Mayors.
Motgan R. et al. 1998. Adpanced Placement Students in College: An Investigation of Course Grades at 21 Colleges.
Wilmingham, W.W. et al. 1986. Four Years Later: A Longitudinal Study of Advanced Placement Students in College.

As referenced in: Hargrove et al. Op. cit., 1.

19 Hargrove et al. Op. cit., 2.

20 Dodd, B. et al. Op. cit. As referenced in: Hargrove et al. Op. cit., 2.

21 Hargrove et al. Op. cit., 2.
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Morgan and Maneckshana found that students who took the AP exams in specific
subjects — biology, physics, calculus, studio art, and Spanish literature — were more
likely to pursue a major or minor in these fields or related areas when compared to
students who did not take the AP subject exam.??

International Baccalanreate

Several studies highlight the positive impacts the International Baccalaureate program
has on student achievement and success.

For instance, an IBO-sponsored study conducted
between 2000 and 2002 at the University of [Ny R o
California (UC) system examined the academic GPAs and gradnate at higher
performance of 1 ,547 1B participants in relation rates than their non-1B peery’
to the student body at large, in addition to a according to a study conducted at
control group of 5,253 non-IB participants ’
matched by year of enrollment, race and ethnicity,
socioeconomic status, high school GPA, and
SAT/ACT scores. The study found that IB
participants earned higher GPAs and graduated at higher rates compared to the
control group, as well as the general UC system population. Furthermore, a
regression analysis which controlled for socioeconomic status and high school
petformance (GPA and SAT/ACT scores) “demonstrated a positive relationship
between indicators of high school IB participation and performance and college
performance.”? The analysis found that IB participation was the best predictor of
college success, accounting for nearly one-quarter of the variance. “Among subject
group exams, scores on the experimental sciences IB exams were the best predictors
of college GPA,” accounting for approximately 17 percent of the variance.?* Overall,
the collected data suggest that participants in the IB Diploma Program performed
better in the UC system when compared to both the comparison group and the
student population as a whole, with performance in the IB program being a
significant predictor of academic achievement in college.?>

the  University of  California

System.

The figure below, compiled by the IBO with supporting data from the Integrated
Postsecondary Education Data System (IPEDS) and the National Student
Clearinghouse, further illustrates the effect of IB participation on students’
postsecondary graduation rates. Overall, the data shows that 80 percent of IB
Diploma recipients graduated within six years, compared to 58 percent of all students.

22 Morgan, R. et al. 2000. Op. cit. As referenced in: Hargrove et al. Op. cit., 2.

2 International Baccalaureate Global Policy and Research. Acadenzic Performance of 1B Students Entering the University of
California Systen from 2000-2002. Available at: “Programme Validation Studies.” International Baccalaureate
Organization. http://www.ibo.org/research/programmevalidation/index.cfm#UC

24 Thid.

25 Ibid.
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Percentage of Students Graduating from a 4-Year University within 6 Years
90%
80% 16%
70% 64%
60% 58%
50%
40%
30%
20% -
10% -

0% -

80%

29%

Percentage of Students

U.S. Population ~ All Students IB ~ IB Certificate 1B Diploma 1B Diploma
25+ Years Old and Non-IB) Candidates Candidates Recipients

Source: Data compiled from the U.S. Census, IPEDS, and the National Student Clearinghouse?

Performance on the IB exams appears to be a predictor of college success, as
illustrated in the figure below. The greater the number of exams completed with a
score of 4 or higher, the more likely it appears that a student will graduate from a
four-year university within a period of six years.

Graduation Rates for IB Students by Number of Exams Scoring 4 or Above

0, 740
80% 1% o

70% 63%
60%
50%
40% -
30% -
20% -
10% -
0% -

49%

Percentage of Students
Graduating in Six Years

0 1 2 3+
Number of Exams Scoring 4+

Source: Data compiled from the US. Census, IPEDS, and the National Student Clearinghouse?’

26 “The IB Diploma: Criterion-Referenced Assessment of Achievement and Curriculum Mastery.” International
Baccalaureate Organization, 2010 Presentation, 30.
27 Ibid., 37.

© 2010 The Hanover Research Council — District Administration Practice 10
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Furthermore, data collected in the 2008 High School Survey of Student Engagement
(HSSSE) and analyzed by the Indiana University School of Education suggests higher
levels of academic, intellectual and cognitive engagement among IB students. The
HSSSE asks a series of questions in order to assess students’ engagement in their
learning. A sample of the survey questions follows:

Hours spent in a typical week: Reading and studying for class

Teachers try to engage me in classroom discussions

How often have you: Worked on a paper or project that required you to do
research outside of assigned texts?

How often have you: Connected ideas or concepts from one class (or subject
area) to anotherr?8

As illustrated below, IB students exhibited higher levels of academic engagement than
their non-IB peers at a// grade levels studied.

Level of Academic Engagement of IB and Non-IB Students

Score on Engagement Scale

0 10 20 30 40 50
35
12th 42
36
. =B
5 4
3 43 ® Non-1B
o 11th
e 36
g
&} 4
10th 39
35
9th 38
34

Source: Indiana University School of Education, 2008 HSSSE Survey?
Note: Numbers represent the mean score for student responses to a series of questions relating to
Academic/Intellectual/Cognitive Engagement on a scale of 0 to 65.

28 Tbid., 27. (Bulleted points taken verbatim).
2 Tbid., 27.

© 2010 The Hanover Research Council — District Administration Practice 11
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Meanwhile, in a 2006 study, Taylor and Porath explore the long-term benefits
afforded by the International Baccalaureate program. The authors surveyed past 1B
participants in order to collect retrospective views of their experiences in the program
and its impact on their postsecondary studies. During the spring of 2005, the authors
selected two groups of graduates — the first of which graduated in 1996 and the
second of which graduated in 2000 — from two public schools located in a large city
in British Columbia, Canada. The final study group consisted of 16 former students,
seven from the 1996 class and nine from the 2000 class. Of the 16 respondents, ten
were female and six were male, and the majority of participants were either Caucasian
or Asian.?

Each graduate completed a survey which

combined open-response questions with a series
of statements to be rated on a four-point scale
from “strongly disagree” to “strongly agree.”3!
Several questions dealt with the overall suitability
of the IB program. The majority of participants
(87.5 percent) felt that the pace of instruction in
the IB courses was appropriate. Though students

IB  graduates generally indicate

preference for 1B courses over

regular high school courses and
applaud  the  program  for its
breadth of content and focus on
critical and flexible thonght.

felt rushed at times, overall, they felt the pace was
“manageable.” A large majority (93.8 percent) agreed that the IB courses effectively
taught them to “think critically and flexibly” and also introduced them to a broader
range of course content covered in “greater detail” than the courses in the regular
high school program. Finally, a large majority of the survey participants (87.5 percent)
also indicated preference for the IB courses over courses in the regular program.3?

Other survey questions dealt specifically with the

level of postsecondary preparation offered by
the IB program. A majority of participants (87.5
percent) felt that they received better preparation

In a survey of IB participants,
most felt that they received better

preparation for introductory college

for introductory level college courses than they
would have received in the regular high school
program. Most participants (68.8 percent) also
felt they received better preparation for
advanced level college courses, and about half of
the surveyed graduates “indicated that they felt less stressed during the first year of
postsecondary studies than their classmates who had not been in the IB program.”33

courses in the 1B program than

they would have received from the

traditional high school curriculum.

30 Taylor and Porath. Op. cit., 151.
51 Tbid., 151.

32 Ibid., 152-153.

3 Ibid., 153.

12
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Beyond graduates’ perceptions that they were
better prepared for postsecondary study, for Past 1B participants have cited
many, the IB program also offered the more S gy IR AN
concrete advantage of advance credit for first-
year courses and associated cost savings on
tuition. The survey responses indicated that 62.5
percent of respondents received advance credit
as a result of IB participation. Finally, most improved  organizational, - time
participants agreed that the advantages offered management, and communication
by the IB program extended beyond skills.

postsecondary study. In fact, 87.5 percent of
respondents felt that the IB program had helped them “pursue their career goals thus
far.”34

the program, such as development

of a strong work ethic, a broader

perspective on  the world, and

When asked to describe what they carried forward from the IB program, all
respondents but two noted long-lasting personal benefits. Commonly cited benefits
included:

Development of a strong work ethic

The ability to think critically and flexibly

Improved organizational and time management skills
Improved communication skills

A broader perspective of the world

Lasting friendships?

Non-Academic Benefits

In a 2009 study conducted through the National Research Center on the Gifted and
Talented, Foust et al. explore students’ perceptions of the non-academic benefits
associated with participation in Advanced Placement and International Baccalaureate
programs.’® Previous research suggests that gifted students reap several social and
emotional benefits when grouped with students of commensurate ability. For
instance, students may avoid being teased by other students because of their
intelligence, as well as enjoy a faster-paced curriculum and classmates who think like
they do and enjoy similar academic challenges.’” Furthermore, “high-ability students
in homogenous groups have exhibited more mutual support, encouragement to
persist in the face of difficulty, and overall prosocial behavior toward each other than

34 Ibid., 153.

35 Tbid., 154.

36 Foust, R.C. et al. 2009. “Students’ Perceptions of the Non-Academic Advantages and Disadvantages of
Participation in Advanced Placement Courses and International Baccalaureate Programs.” Adolescence, 44:174, 289-
312.

57 Adams-Byers, |. et al. 2004. “Gifted Students’ Perceptions of the Academic and Social/Emotional Effects of
Homogeneous and Heterogeneous Grouping.” Gifted Child Quarterly, 48, 7-20. As referenced in: Foust, et al. Op. cit.,
290.

13
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those in mixed-ability groups and homogenous groups of students of average

ability.”38

Several researchers have examined the social

context created by specialized programs such as IR SRR ANE VY
the AP and IB cutricula alongside the cognitive and IB help gifted students build

highlighted the ability of AP and IB programs to
help students build strong academic and
emotional support networks in the classroom
based on ‘“shared educational experiences, the
sheer amount of time the respondents spent demonstrate better outlooks on
with each other at school, and the comfort and the  educational  climate  and
safety of being among peers of a commensurate report higher confidence in their
level of ability.”3 In a 2006 study, Shaunessy et T A

al. reported that a group of 122 IB participants
demonstrated “similar or superior levels of psychological adjustment” relative to a
control group of 179 general education students.*’ Overall, the IB graduates not only
achieved at a higher level than the control group, but they also demonstrated more
positive outlooks on the educational climate — specifically interpersonal relationships
with peers and teachers — and reported higher levels of confidence in their abilities.*!

support networks. IB gradunates
not only achieve at higher levels

than their non-IB peers, but also

In an effort to expand current research on the non-academic advantages of AP and
IB programs specifically, Foust et al. interviewed program participants at four high
schools, selected as a stratified purposeful sample.#? A total of 84 students
participated in the focus group interviews, which involved three to five students
except in cases where students had dropped out of the AP or IB program prior to
completion; if the latter case occurred, the authors interviewed the student in an
individual session.*> While some students cited the stress and fatigue associated with
AP and IB courses as a disadvantage, several significant advantages stood out in the
interviews. Three themes that emerged in the semi-structured student interviews
were: 1) the ability of AP and IB programs to build a more positive classroom
atmosphere than participants previously experienced in their general courses; 2) the
special bond formed among AP and IB participants; and 3) the self-confidence and

38 Lando, B.Z. and Schneider, B.H. 1997. “Intellectual Contributions and Mutual Support among Intellectually
Advanced Children in Homogenous and Heterogeneous Work/Discussion Groups.” Gifted Child Quarterly, 41, 44-57.
As referenced in: Foust, et al. Op. cit., 290.

3 Foust, et al. Op. cit., 292.

40 Shaunessy, E. et al. 2006. “School Functioning and Psychological Well-Being of International Baccalaureate and
General Education Students: A Preliminary Examination.” The Journal of Secondary Gifted Education, 17, 76-89. As
referenced in: Foust, et al. Op. cit., 292.

41 Tbid.

42 Foust, et al. Op. cit., 293.

43 Tbid., 294-295.

14



DISTRICT ADMINISTRATION PRACTICE MAY 2010

pride students gained in response to the more challenging curricula.** Each of these
benefits is discussed in further detail below.

Positive Atmosphere

In the interviews conducted by Foust et al., students described their AP and IB
classes as conducive of a “more open” environment and an overall more positive and
supportive atmosphere. Students felt that their teachers were better prepared to meet
the needs of advanced learners and also afforded them a greater degree of respect and
responsibility. Beyond improved relationships with their teachers, students also
reported that they felt more comfortable in the advanced setting where their
classmates shared similarly high educational goals and levels of maturity and
independence.#> Owverall, students consistently voiced their preferences for the
advanced classes over general education classes.*0

Special Bond among Participants

The student interviews conducted by Foust et al. :
further revealed the significant emphasis AP and AL i 108 [t e é’.'/imllﬂfé’?’
IB students place on the social benefits of [GERZZ2 classroom environment
advanced classes. AP and IB participants with improved teacher relationships
consistently referred to the “special bond” TZERG IR TS 011N )4
formed among classmates. Many students formed Dpeers.

long-standing friendships after being placed in
gifted classes in the younger grades with the same students who would eventually
enroll in advanced classes in the higher grades. Students further noted that “these
friendships were nurtured by shared experiences and an ability to help each other
academically.”47

Self-Confidence and Pride

Finally, the students consistently noted the self-
confidence and pride they derived from AP and
IB participation. As a group, the students
interviewed by Foust et al. “believed that the AN/ N2
workload, content, and pace of these advanced LN TN N R IR 1772
classes resulted in greater challenges than they
experienced in general education courses, and they derived pride from being able to
rise to the challenges.”*8

Students in AP and IB classes
derive a sense of pride from being

44 Tbid., 295.
45 Tbid., 296-297.
46 Tbid., 296.
47 Tbid., 299.
4 Thid., 300.

15
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Competitiveness in College Admissions and Potential for College Credit

The IB Diploma has evolved into an international standard, and an extensive body of
literature and anecdotal information evidences the high regard that higher education
institutions hold for IB graduates. Indeed, many university websites dedicated to
admissions information include a special section that describes the “admission,
financial, and placement benefits” awarded to IB graduates with high academic
achievement. Furthermore, many colleges “court” IB students in the admissions
process. As one sign of the popularity and importance of the program in college
admissions, the Common Application, which has been adopted by neatly 400 of the
most selective U.S. higher education institutions, “now requires school counselors to
specify if the student is an IB Diploma candidate.”#’

The AP program appears to be equally influential in the college admissions process.
Both programs afford students the opportunity to receive college credit and course
waivers for their work during high school, a concrete benefit which may result in
advanced standing at the institution and cost savings on tuition.

Advanced Placement

A 20006 study prepared by the Western Interstate Commission for Higher Education
(WICHE) with the support of a grant from the Lumina Foundation indicates that the
majority of U.S. colleges and universities have established policies for the acceptance
of credit from at least some accelerated programs. In the spring of 2005, the authors
conducted a web-based survey of chief academic officers at two-year and four-year
institutions across the nation. The survey yielded responses from 539 institutions, 65
percent public and 35 percent private.>

As evidenced in the table below, 91 percent of the surveyed institutions take AP
credit into account during the admissions process.>!

Does the Institution Consider Accelerated Options during the Admissions
Process?

Research/  Bacc./

Doctoral Ma st J Assoc.

Advanced Placement 89% 94% 91% 97% 95% 86%
Table adapted from: WICHE, 20006, Accelerated 1 earning Options.

Accelerated Option Public  Private All

The WICHE survey further asked institutions whether, beyond added weight to a
student’s high school GPA, AP participation might enhance a student’s chance for
admission. As illustrated below, the results suggest that, in many cases, students may

4 Gow. Op. cit.
50 Western Interstate Commission for Higher Education. Op. cit., 140.

51 Tbid., 26.
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increase their chance of acceptance through
participation in the AP program. While very few
two-year colleges gave additional consideration courses can
to AP completers, the numbers were significantly |[E2ZAN ST /ZA7 AN/ MY
higher among four-year institutions. Fifty-eight SRy R Ly
percent of doctoral and research universities and Gl s e e
43 percent of baccalaureate and master’s
institutions gave extra consideration to students
with AP credit on their transcripts.>?

In many cases, success in AP

likely to give extra consideration

to AP participants.

Beyond Added Wei ght to a Studentds High School

Accel erated Options Enhance a Student ¢
Research/ Bacc./ J Assoc
Doctoral Ma st :

Advanced Placement 21% 48% 30% 58% 43% 9%
Table adapted from: WICHE, 2000, Accelerated 1 earning Options.

Accelerated Option Public  Private All

While many institutions take the AP accomplishments of students into consideration
during the admissions process, it should be noted that few institutions give
preferential admissions consideration simply for participation. As illustrated below, in
most cases, students need to meet either the College Board defined standard for
satisfactory performance (i.e., a grade of 3, 4 or 5 on the AP exam) or institutionally
defined standards in order to receive extra consideration. Of doctoral and research
universities, 63 percent gave preferential consideration based on internally developed
standards, while 53 percent gave preferential consideration based on the College
Board standards. About 40 percent of baccalaureate and master’s institutions gave
extra consideration based on institutional and College Board standards.>?

Does the Institution Give Preference for Admissions Purposes to A Student
Who Took AP and Met Certain Standards?

Research/ Bacc./

Accelerated Option Public  Private All Doctoral Ma s t

J Assoc.

Metinstitutionally defined | 510, | 450, | 300 63% 40% 9%
standards

Met College Board defined | 50, | 460r | 290, 53% 42% 8%
standards

High school GPA o 0 @ Q 0 0

e 19% | 38% | 25% 37% 40% 6%

AP courses without regard | 7, 2% | 12% 19% 17% 4%
for grade

Table adapted from: WICHE, 20006, Acwelerated 1 earning Options.
Note: There may be ovetlap in admissions considerations. As such, not all figures for a specific institutional
type or control add up to 100%.

52 Thid., 29.
53 Tbid., 30.

17



DISTRICT ADMINISTRATION PRACTICE MAY 2010

Finally, the WICHE survey asked participants to indicate whether their institution
awards required or elective credits for participation in accelerated programs. As
illustrated in the table below, all institutions were slightly more likely to award
required credit than elective credit for AP completion. Ninety-seven percent of
research and doctoral universities and 93 percent of baccalaureate and master’s
institutions awarded required credit for AP accomplishments.>*

Does the Institution Grant Elective or Required College Credit for Accelerated
Options?
Elective Required

Accelerated Option Public Private ‘ Public ‘ Private ‘

Advanced Placement

Research/ Bacc./ Research/ Bacc./
Doctoral Ma st < Doctoral Ma st
Advanced Placement 83% 80% 73% 97% 93% 88%

Accelerated Option

Table adapted from: WICHE, 20006, Acwelerated 1_earning Options.

While the WICHE report provides unique insight into institutional policies, it should
be noted that, given the five-year lapse in time since the survey was conducted, the
landscape for admissions considerations and awarded credit is likely different in 2010.
The College Board website states that more than 90 percent of four-year colleges in

the United States provide “credit and/or advanced placement” for students with
eligible AP scores.>>

International Baccalaureate
An Edge in College Admissions

The IB program similarly gives high school students a competitive edge during the
college admissions process. In 2003, the IBO conducted a survey of IB Diploma
program coordinators, which yielded data on 6,392 candidates from 131 schools
located in 29 states. The survey revealed that IB candidates significantly
outperformed their non-participating peers on college entrance exams, with a mean
score of 1274 on the SAT and 27.1 on the ACT.> The IB candidates were also more
likely to gain admittance to top higher education institutions, as illustrated in the table
on the following page. IB candidates were not only more likely to gain admittance to
highly regarded universities, such as Duke, Georgetown, Cornell, and MIT, but also
to Michigan’s in-state institutions. For instance, according to U.S. News & World
Report, slightly less than half of applicants from the general population were admitted
to the University of Michigan, while, according to the IBO survey results, more than
three-quarters of IB Diploma candidates were admitted.

54 Thid., 31.
55 “About AP.” College Board. http://www.collegeboard.com/student/ testing/ap/about.html
56 <2003 IB North America Student Survey.” International Baccalaureate Organization.
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College Admissions of IB Candidates Compared to the General Population for
Select Universities, 2003

Total Total IB IB Diploma

Institution Population Candidate Candidate

Acceptance Acceptance Acceptance
University of Florida 58.0% 88.4% 88.9%
Virginia Polytechnic Institute 66.0% 67.9% 80.2%
James Madison University 58.0% 65.1% 76.9%
University of Virginia 39.0% 55.9% 61.3%
University of California, Los Angeles 24.0% 41.4% 48.5%
University of California, San Diego 41.0% 60.5% 65.6%
University of California, Berkeley 24.0% 45.4% 50.6%
Florida State University 70.0% 92.9% 94.6%
George Mason University 66.0% 88.4% 97.5%
University of California, Irvine 56.0% 85.8% 89.9%
Duke University 25.0% 36.2% 39.4%
Cornell University 29.0% 47.0% 47.6%
Georgetown University 21.0% 34.6% 34.8%
Michigan State University 67.0% 88.9% 77.8%
MIT 16.0% 23.1% 23.8%
University of Michigan 49.0% 70.8% 78.5%

Source: International Baccalaureate Organization®’
Note: “Total Population Acceptance” data provided by U.S. News & World Report.

Further evidence of the high regard admissions officers hold for the IB program is
illustrated in the collection of quotes below:

“One of the advantages of an IB curriculum is its structure and quality. It’s a
coordinated program, well established, well known, and well respected. We
know the quality of IB courses, and we think the IB curriculum is terrific.”

- Christoph Guttentag, Director of Admissions, Duke University

“IB is well known to us as excellent preparation. Success in an IB program
correlates well with success at Harvard. We are pleased to see the credentials
of the IB Diploma Program on the transcript.”

- Marilyn McGrath Lewis, Assistant Dean of Admissions, Harvard University

“A transcript that reveals a student’s enrollment in International Baccalaureate
courses serves notice to the admissions officer that the applicant is someone
who accepts rather than avoids educational challenges. Further, a successful
IB student will enroll at Michigan with some advantages over students who
have taken less intensive programs...”

- Cliff Sjogren, former Director of Admissions, University of Michigan

57 Ibid. Supplemented by IBO survey results presented in the Portage Public Schools presentation, “International
Baccalaureate Diploma Program: Portage Public Schools 2000-2007.”
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“Advanced Placement and International Baccalaureate examinations for most
highly selective institutions are the ‘gold standard’ in terms of quality and in
terms of predicting success on our campuses.”

- Dan Walls, Director of Undergraduate Admissions, Emory University>®

“My eyes light up when I see ‘International Baccalaureate Diploma
Programme’ on a transcript. Students who apply to Michigan State University
with IB credentials are assumed to be mature, curious, and creative. They have
proven to be successful in a rigorous program that is both broad and deep in
its content and intellectual challenge. On campus, IB graduates move with
ease in a diverse and global university that demands intercultural skill and
adaptability. The challenge of completing an IB diploma means that a student
has engaged in the kind of rigorous work that is likely to help them become
not just an outstanding college student and citizen of the world, but an
exceptional one.”

Pamela Horne, Assistant to the Provost for Enrollment Management and
Director of Admissions, Michigan State University>’

College Credit

Beyond the clear advantage awarded to students during the college admissions
process, completion of IB exams also allows students to begin their postsecondary
education with a number of college credits. According to the IBO, 1,200 (31 percent)
of the nation’s 3,844 colleges and universities have established an IB policy.
Furthermore, 1,566 U.S. institutions receive IB transcripts.®® The table below presents
a brief summary of potential credit hours earned at four Michigan institutions.

Examples of College Credits Awarded for IB Courses,
Higher Level (HL) Only
Grand Valley =~ Michigan State University of

Western

State Univ. Univ. Michigan Michigan Univ.
gl AL | 3oty | et | Ot [ 8 e )
Chemistry 8 (score 4+) 8 S(S(Z(C):;:j%; ) 85(2;(:5?::5:;) 4 (score=5+)
History 6 (score 4+) 8 (score=5+) 4 (score=5+) 6 (score=5+)
Psychology 6 (score 4+) 3 (score=5+) 8 (score=5+) 3 (score=5+)

Source: International Baccalaureate Organization®!

58 “Growing with IB in Michigan Universities.” International Baccalaureate Organization.

59 Portage Public Schools presentation, “International Baccalaureate Diploma Program: Portage Public Schools 2000-

2007.7

60 “The IB Diploma: Criterion-Referenced Assessment of Achievement and Curriculum Mastery.” Op. cit., 13.
6l “Country Information for United States.” International Baccalaureate Organization.

http://www.ibo.org/country/US/
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Mi chi gands Higher Education I nstitutions

Of particular interest to students and parents in the Portage Public Schools system is
the landscape for AP and IB recognition within the state of Michigan. The
subsections to follow provide brief descriptions of the policies established by the
University of Michigan and Michigan State University.

University of Michigan

The University of Michigan has established guidelines for the acceptance of both AP
and IB credits. The tables below present a summary of the credits received and
course equivalencies for a sample of subject areas. In most cases, students must
receive a score of 4 or higher on the AP exam in order to receive college credit,
though, in some subject areas, a score of 3 may be sufficient. In regard to IB, the
University generally awards credit for exam scores of 5 or above, though, in some
subject areas, a score of 4 may be sufficient.

AP Guidelines, University of Michigan

AP Subject Score Credits Course Equivalency |
U.S. History 5,4 4 100 level History*
54 5 Biology 195 and eligibility to enroll in
el lagg ’ courses with a prerequisite of Bio 171/172
3 4 Biology 100 and eligibility to enroll in Bio
171/172
Mathematics 120; Credits granted after
Calculus AB** 5,4 2 successful completion of Math 116, 1506,
174, 175, 185, 186, ot 295
English 54 3 English Comp. Departmental***

Source: University of Michigan, Office of Undergraduate Admissions.%?

*Credits counted toward graduation requirements, but no major or minor requirements.
**Refers to the policy established by the College of Literature, Science and the Arts.
***Does not satisfy the English Composition or distribution requirements in English.

IB Guidelines, University of Michigan
IB Subject Score Credits Course Equivalency |

History 7,0,5 4 History Dept. — 100 level
. 7,6, 5 5 Biology 195
Biology 4 4 Biology 100
Mathematics 7,6,5,4 8 Mathematics 115, 116
. 7,6 6 Lit. Dept.
English (Al, A2, B) 5 3 Lit. Degt.

Source: University of Michigan, Office of Undergraduate Admissions®?

62 For a full list of equivalencies, see: “2009-2010 AP Guidelines.” University of Michigan.
http://www.admissions.umich.edu/admitted/freshmen/adv_credit/ap_guidelines.php

6 For a full list of equivalencies, see: “The International Baccalaureate Guidelines for Granting Credit 2009-2010.”
University of Michigan. http://www.admissions.umich.edu/admitted/freshmen/adv_credit/ib_guidelines.php
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Michigan State University

Michigan State University also grants credit to incoming students for both AP and 1B
achievements. The tables below present a summary of the credits/waivers received
and course equivalencies for a sample of subject areas. In most cases, an AP score of
3 or 4 or an IB score of 5 is the threshold to receive course credit or waivers.

AP Program Equivalencies, Michigan State University

AP Subject Score Cred.lts of MSU Course Equivalency
Waiver
54,3 8 credits HST 202, 203
U.S. History (Exam 7) 2 Waiver HST 202, 203
1 None --
5,4 8 credits BS 110, 111, and waive BS 111L
Biology (Exam 20) 3 Waiver BS 110, 111, 111L
2,1 None -
5,4 3 credits MTH 132
Calculus AB (Exam 66) 3,21 None —
5,4 4 credits WRA 150
English (Exams 36/37) 3 Waiver WRA 150
2,1 None -

Source: Michigan State University, Office of Admissions.®

IB Program Equivalencies, Michigan State University
Credits or

IB Subject Waiver MSU Course Equivalency
History 7,6,5 8 credits HST GCU*
Biology 7,6,5 8 credits BS 110, 111, and waive BS 111L
Mathematics 7,6,5 12 credits MTH 116, 132,133
) 7,6 8 credits WRA 150 Tier I req/GCU*
English Al 5 4 credits WRA 150
English A2 7,6,5 4 credits WRA GCU*

Source: Michigan State University, Office of Admissions.%®
*GCU = General Credit, Undergraduate

64 For a full list of equivalencies, see: “College Board Advanced Placement Program Equivalencies.” Michigan State
University. http://admissions.msu.edu/documents/MSU_AP_Equivalencies.pdf

%5 For a full list of equivalencies, see: “International Baccalaureate Program Equivalencies.” Michigan State
University. http://admissions.msu.edu/documents/MSU_IB_Equivalencies.pdf
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The Benefits of Specialized Math and Science Programs

The declining number of U.S. college students enrolled in science and engineering
programs, coupled with the parallel increase in students with these interests seen in
foreign countries, has caused alarm among educators. Indeed, “without a larger
domestic pool of scientists and engineers, there is concern that America may lose its
competitive position in the world.”%¢ The issue has spotlighted the need for increased
attention and resources in the science, technology, engineering and mathematics

(STEM) fields.

Specialized STEM schools, which serve students who demonstrate exceptional talent
in the fields of mathematics and science, represent one route states and school
districts have taken to attract intellectually gifted students to these fields and prepare
them for postsecondary education. Today, more than 100 schools belong to the
National Consortium of Specialized Secondary Schools of Mathematics, Science and
Technology (NCSSSMST), of which the Kalamazoo Area Mathematics and Science
Center is a member.5” However, as voiced by
Thomas et al. in a recent article, to date, “few [ERYZYECMNY N ST B 1777/
studies have undertaken the question of one route states and school districts
preparation, satisfaction, and outcomes of gifted
and talented students in specialized STEM
schools or programs.”®8 Indeed, the influence and
outcomes of specialized STEM programs have
been virtually unexplored by large-scale and data-
based studies. That said, a review of the existing
literature reveals some promising results.

have taken to mitigate declining

student interest in the fields of

science, technology, engineering and

mathematics.

From 1999 to 2002, the National Consortium for Specialized Secondary Schools of
Mathematics, Science and Technology conducted a follow-up study with graduates of
member schools in an effort to determine the impacts of specialized STEM schools
on students’ experiences and success. Of the 590 college freshman who participated
in the study, 60 percent intended to pursue an undergraduate degree in a STEM field.
Similarly, of 442 college seniors who participated in a specialized STEM program, 55
percent would earn an undergraduate degree in a STEM field. Furthermore, the
cohort of college seniors expressed significant interest in advanced studies; nearly
three-quarters of the students indicated that they planned to earn a degree beyond the
baccalaureate, and 40 percent indicated that they specifically planned to earn a
doctoral degree.®”

% Jones, B.M. 2009. “Profiles of State-Supported Residential Math and Science Schools.” Journal of Advanced
Academics, 20:3, 472.

67 “Institutional Members.” National Consortium for Specialized Secondary Schools of Mathematics, Science and
Technology. http://www.ncsssmst.otg/institutionalmembers.aspx

8 Thomas, J. et al. “The History of Specialized STEM Schools and the Formation and Role of the NCSSSMST.”
Roeper Review, 32:1, 20.

 Ihid., 20.
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In addition to high interest in STEM fields and e
advanced studies, graduates from specialized Graduates of speoialized math and
STEM schools also “rated their high schools science  programs. demonstrate  bigh
more favorably than their college expetriences” [ZZOARZRZ/ 77 @/ N SN0
when asked about their teachers’ instructional | SEE AT TN TN 0%
expertise and the level of attention given to
students. Finally, the NCSSSMST study found that graduates of specialized STEM
schools enroll in postsecondary programs and pursue majors in STEM fields at a
higher rate than the national average. “Ten percent of NCSSSMST school graduates
pursue a math major compared to 3 [percent] of students nationwide; and 51 [percent]
of graduates pursue science compared to 23 [percent] of students nationwide.””0

In a recent article, author Paula Olszewski-Kubilius elaborates on the characteristics
and advantages of specialized STEM schools. According to Olszewski-Kubilius, the
benefits afforded by STEM schools lie in their ability to offer a rigorous curriculum, a
highly qualified faculty, a select population of students with high ability levels and
motivation to learn, and “opportunities for significant immersion in the work of the
field through mentorships, internships, and research apprenticeships...””! Olszewski-
Kubilius lists the specific advantages offered by specialized STEM schools as follows:

Provide students access to true intellectual peers on a full-time basis

Can give students a more elaborated and complete picture of authentic scientific
work through mentorships and internships

Builds motivation through involvement in real-life science and math activities
Develops independent life skills if residential

Can prepare students for the most selective college and university math and
science programs

Work with practicing scientists gives students career knowledge

[Fosters] the development of friendships and a peer group

Enables students to experience academic challenge

Because of workloads, can develop good study habits and stress-management
techniques”

Many of these benefits have been echoed in related research studies. In a 2006 study,
Brody highlights four elements of “successful precollegiate STEM programs.” Firstly,
STEM programs expose students to “strong content knowledge in mathematics and
science based on academic instruction and hands-on demonstration.” Furthermore,
students develop an appreciation for the utility of STEM concepts and skills in the
workplace. Finally, students encounter role models who work in the STEM
disciplines and develop friendships with peers who share similar interests.”

70 Ibid., 20.

71 Olszewski-Kubilius, P. 2010. “Special Schools and Other Options for Gifted STEM Students.” Rogper Review, 32:1,
61.

72 Ibid., 62.

73 Brody, L. 2006. Measuring the Effectiveness of STEM Talent Initiatives for Middle and High School Students. As referenced
in: Subotnik, R.F. et al. 2010. “Specialized Public High Schools of Science, Mathematics, and Technology and the
STEM Pipeline: What Do We Know Now and What Will We Know in 5 Years?” Roeper Review, 32, 10.
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Project Evaluation Form

The Hanover Research Council is committed to providing a work product that meets
or exceeds member expectations. In keeping with that goal, we would like to hear
your opinions regarding our reports. Feedback is critically important and serves as the
strongest mechanism by which we tailor our research to your organization. When you
have had a chance to evaluate this report, please take a moment to fill out the
following questionnaire.

http://www.hanoverresearch.com/evaluation/index.php

Note

This brief was written to fulfill the specific request of an individual member of The
Hanover Research Council. As such, it may not satisfy the needs of all members. We
encourage any and all members who have additional questions about this topic — or
any other — to contact us.

Caveat

The publisher and authors have used their best efforts in preparing this brief. The
publisher and authors make no representations or warranties with respect to the
accuracy or completeness of the contents of this brief and specifically disclaim any
implied warranties of fitness for a particular purpose. There are no warranties which
extend beyond the descriptions contained in this paragraph. No warranty may be
created or extended by representatives of The Hanover Research Council or its
marketing materials. The accuracy and completeness of the information provided
herein and the opinions stated herein are not guaranteed or warranted to produce any
particular results, and the advice and strategies contained herein may not be suitable
for every member. Neither the publisher nor the authors shall be liable for any loss
of profit or any other commercial damages, including but not limited to special,
incidental, consequential, or other damages. Moreover, The Hanover Research
Council is not engaged in rendering legal, accounting, or other professional services.
Members requiring such services are advised to consult an appropriate professional.
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