Superintendent
United States Air Force Academy

Lieutenant General Michelle Johnson
United States Air Force

Over the past year, I have witnessed our USAFA cadets respond with excellence to increasing amounts
of responsibility—truly on track to become leaders of character. Taking responsibility for your actions
extends to all avenues of the cadet experience. This handbook is an indispensible tool for your journey
towards becoming an outstanding lieutenant for our Air Force; in one volume, it integrates the classroom,
the squadron, the athletic field, and the airfield into a course of study intentionally and uniquely designed
for the Air Force Academy.

The Air Force Academy offers an experience unlike any other; and I am confident that through this
experience, each of you will find a strong footing. Through the intense, four-year immersion experience
you will graduate with a solid understanding of the Air Force mission in air, space, and cyberspace; your
strong liberal arts education, infused with critical STEM competencies, will be further enhanced by the
character and leadership development that guides each of you on a path to living honorably; and the
competitive opportunities and exposure to Air Force professionals build critical leadership skills and

reinforce the Airman ethos at every opportunity.

As you transform the myriad development opportunities at USAFA into becoming outstanding
second lieutenants for our Air Force, let this handbook serve as your guide in navigating the details of

that journey and to holistically cultivate your Academy experience.
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Commandant of Cadets
United States Air Force Academy

Brigadier General Stephen Williams
United States Air Force

Our mission at USAFA is to educate, train and inspire you to become officers
of character. Strength of character allows you to succeed in the face of adversity
and get through difficult situations with your values intact. Strong character is the

essential quality of great leaders and enables them to inspire others to greatness.

You will be leaders in your organization and will have the opportunity to
influence and inspire others. Use this handbook to guide you to an academic
foundation that you are passionate about. This will not only serve as the basis
tfor what you do now, but will also be the foundation for your professional

development as you lead the finest Air Force in the world. Be inspired to inspire!



Dean of the Faculty
United States Air Force Academy

Brigadier General Andy Armacost
United States Air Force

Welcome to the Air Force’s Academy, one of the premier educational institutions in the
United States. This Curriculum Handbook outlines a program designed to graduate leaders
of character armed with the essential knowledge and critical thinking skills to serve the
United States and the Air Force. Our curriculum, which carefully balances STEM (Science,
Technology, Engineering, and Math) with the liberal arts, is challenging and rewarding. The

faculty is committed to your development as cadets and officers, as students and scholars.

As Austin “Dusty” Miller’s quote on the Eagle and Fledglings statue reads, “Man’s flight
through life is sustained by the power of his knowledge.” USAFA’s academic program will
lay the foundation for life-long learning through a rigorous core and demanding majors.
As you review this guide, you will find that you have important choices to make. Carefully
consider your options to tailor a portfolio of knowledge suited to your strengths, interests,
and passions that will serve you the rest of your career and beyond. Consult with your
academic advisor and our dedicated faculty to create your best program. We look forward

to assisting your flight through life!



Director of Athletics
United States Air Force Academy

Mr. James Knowlton
United States Air Force

The opportunities you have as a cadet at the Air Force Academy are without
equal. The Academy faculty and staff share one common goal—to help you
succeed academically, athletically, and in your military training and leadership
development. We challenge you to take advantage of all this great institution has
to offer; one step in meeting that challenge is to use this Curriculum Handbook
to chart your educational path to ensure you meet your goals for your major, any
specialization you desire, and ultimately your graduation and continued growth
as an officer and a leader of character. Use all the resources available to you in
making these educational decisions—your academic advisor, your instructors,
coaches, and AOC are all able and willing to help you with this process. We wish
you success in these endeavors.



CURRICULUM
HANDBOOK

This Handbook Contains General Information Concerning
Graduation Requirements, Academic Registration
Procedures, Course Offerings, and Academic Programs
Effective Fall 2015 at the United States Air Force Academy.

As directed in USAFA Instruction 36-3507, the Dean of the Faculty publishes this handbook
annually. Procedures for initiating changes to this handbook are contained in USAFA
Instruction 36-3507. The Curriculum Handbook documents the curriculum of the United States
Air Force Academy, as approved by the Academy Board.

This handbook contains information relating to the academic year 2015-2016. Every effort has
been made to ensure its accuracy, but USAFA reserves the right to make corrections and changes
in any information contained in this and subsequent issues of the Curriculum Handbook or in any
of its other publications. Courses of instruction, programs, degree requirements, and any other
matters are subject to change.

Information concerning this handbook and additional copies may be obtained from the
Curriculum Division, Office of Student Academic Affairs and the Academy Registrar (DFR),
2354 Fairchild Drive, Suite 2G13, USAF Academy, Colorado, 80840. This handbook is
available on-line under the Academics and Registrar tabs at http://www.usafa.edu or on the
USAFA network at https://sharepoint.usafa.edu/academics/registrar/. This handbook was edited
by the Curriculum and Academic Affairs Division (DFRC, 719-333-2452).
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CHAPTER 1
INTRODUCTION

1-1. PURPOSE OF THE CURRICULUM HANDBOOK. The Office of Student Academic
Affairs (DFR), Curriculum and Academic Affairs Division (DFRC), publishes the Curriculum
Handbook at the beginning of each academic year. Together with the USAFA Catalog,
published by the Office of Admissions (RR), it documents the curriculum of the United States
Air Force Academy as approved by the Academy Board. The Curriculum Handbook contains
general information concerning graduation requirements, academic registration procedures,
course offerings, academic programs and majors, and academic probation. If you have
questions, contact DFRC in Fairchild Hall, Room 2G13, (719) 333-2452.

1-2. HANDBOOK CONTENTS. This handbook is organized into three main topic areas.
Chapters 1 - 6, General Information, contain information concerning academic registration
procedures, grades, scheduling, academic deficiencies, and special programs. Chapters 7 - 9
address the core requirements, academic programs, and majors and minors. Chapter 10 is a
description of the Bachelor of Science Program. Chapters 11 and 12 contain course descriptions
and definitions.

1-3. CURRICULUM CHANGE PROPOSALS. The Academy has established procedures for
updating and revising the USAF Academy curriculum. These procedures are explained in detail
in USAFA Instruction 36-3507, Curriculum Handbook and Curriculum Change Control.

1-4. OBJECTIVES OF THE ACADEMY CURRICULUM.

a. Officer Development System

(1) USAFA’s Officer Development System (ODS) is founded on the idea that
professional commitments can be fostered through deliberate connections to the
principles of professional military service. ODS provides a holistic framework designed
to coordinate and integrate cadet developmental activities across their entire four-year
experience with emphasis on cadet ownership. Above all else, it focuses on character-
based officership and prepares cadets for a career of continual professional development
in service to the Air Force and the nation.

(2) The threefold purpose of ODS is to develop each cadet’s appreciation that being an
officer is a noble way of life, to foster a commitment to character-based officership, and

to develop competencies essential to this identity as a character-based officer-leader.

(3) The academic, commissioning education, physical education, and character
development programs work together to support USAFA’s ODS goals.

b. Academic Program.

(1) Provides cadets with general courses in the basic sciences, engineering, social
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sciences, and humanities to form a Liberal Arts foundation for their development as
future Air Force officers. The broad CORE curriculum at USAFA continues to hold true
to the the belief of its founders, that national leaders require multidisciplinary
perspectives and skills to solve its complex problems.

(2) Ofters elective courses to meet cadets' needs and desires.

(3) Motivates cadets toward advanced education through enrichment courses (e.g.,
advanced placement, audit, special topics, and independent study).

(4) Prepares cadets to fulfill their intellectual responsibilities as citizens and dedicated
public servants in the Air Force.

c. Commissioning Education.

(1) Further develops the moral character and leadership qualities desired of an Air Force
officer.

(2) Further instills dedication to national defense and pride in the Air Force.

(3) Further prepares cadets to perform the duties of an officer, to pursue continued
professional development through military education programs, and to demonstrate
competence in those fields unique to military service, particularly the United States Air
Force.

d. Physical Education and Athletics.

(1) Further develops desirable traits of character essential to leadership, including
persistence, desire to win, aggressiveness, and esprit de corps.

(2) Teaches skills needed to perform physical tasks.
(3) Encourages a positive attitude toward physical fitness.
e. Character Development.
(1) Facilitates character development throughout all aspects of the Academy experience.
(2) Prepares graduate officers who:
(a) Have forthright integrity and voluntarily decide to do the right thing.
(b) Are selfless in service to the country, the Air Force, and their subordinates.

(c) Are committed to excellence in the performance of their personal and
professional responsibilities.
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(d) Respect the dignity of all human beings.
(e) Are decisive, even when facing high risk.
(f) Take full responsibility for their decisions.

(g) Have the self-discipline, stamina, and courage to do their duty well even under
the extreme and prolonged conditions of national defense.

(h) Appreciate the significance of spiritual values and beliefs to their own character
development and that of the community.

1-5. GRADUATION AND RESIDENCY REQUIREMENTS. To graduate from the USAF
Academy, a cadet must demonstrate an aptitude for commissioned service and leadership,
display acceptable conduct, maintain proficiency in physical education and the commissioning
education program, and meet all requirements for an academic major unless approved for the
Bachelor of Science Program.

a. To fulfill academic requirements, cadets must satisfactorily complete the core curriculum
with a minimum 2.0 core grade point average (GPA). Cadets must also meet the minimum
standard of a 2.0 cumulative GPA. All cadets must declare a major, unless approved for the
Bachelor of Science Program, and earn a minimum 2.0 major’s GPA in that major.

b. A cadet must have at least eight semesters in residence at USAFA. A semester spent in a
USAFA-sponsored exchange program/semester abroad, not to exceed one, counts as a
semester in residence. A cadet must take at least 131 semester hours at USAFA (including
those completed in USAFA-sponsored exchange programs, not to exceed 24 semester hours)
to satisfy residency requirements, regardless of semester hours transferred and validated.
Courses which do not fulfill residency requirements include those validated or transferred,
courses carrying no semester hour credit, pass/fail courses unless designated as an Academy
Option, failed courses, and courses taught by the Academic Success Center (Strategies for
Academic Success and Reading Enhancement).

c. A cadet's commissioning education includes a course of study in professional military
education and the leadership laboratory experience provided by being part of the Cadet
Wing. Each cadet is evaluated on military performance each semester and must maintain a
minimum 2.0 cumulative military performance appraisal (MPA) level of performance for
graduation. Before graduation, each cadet must successfully complete each of the Core
Military Training programs as a student. Each cadet must successfully complete leadership
programs, one of which must be a Military Leadership program. Leadership credit can be
obtained during the school year if key leadership positions within the Cadet Wing are held
for the entire semester.

d. To fulfill the Physical Education requirements, cadets take 5.0 semester hours (ten 0.5
semester hour courses) of Phy Ed credit over their four academic years. Participation in
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intramurals, clubs, or intercollegiate athletics is required in each of their eight academic
semesters. Proficiency is also required in both the physical fitness test (PFT) and aerobic
fitness test (AFT). Athletic proficiency for graduation is demonstrated by meeting the
minimum standard of a 2.0 cumulative physical education average (PEA). PEA is a
weighted 4.0 grading scale (50% PFT + 35% Phy Ed courses + 15% AFT).

e. To fulfill character development requirements, cadets must satisfactorily complete the
following four programs administered by the Center for Character & Leadership
Development (CWC):

4° - Character & Leadership 101: Foundations of Honorable Living
(a) VECTOR: Vital Effective Character Through Observation and Reflection, or
(b) Personalized coaching experience
3° - Character & Leadership 201: R & R
(Respect and Responsibility)
2° - Character & Leadership 301: LIFT
(Leaders in Flight Today)
1° - Character & Leadership 401: ACES
(Academy Character Enrichment Seminar)

f. Transfer/validation credit. Cadets who attended another college or university or who
validate courses may earn validation or transfer credit that is included in the total semester
hour count. If cadets leave the Academy prior to Lesson 9 of their first semester,
transfer/validation credit will not appear on their USAFA transcripts.

(1) A cadet who is readmitted following disenrollment or resignation may be given
transfer or validation credit for courses taken while away from USAFA. If the
transfer or validation credit is for a course previously taken and failed at USAFA and
subsequently repeated at another college or university, the transfer/validation credit
should fill the course requirement on the grad check and the ‘F’ grade will be listed
under "Other Courses Taken" for active cadets; the ‘F’ grade continues to count in the
cumulative GPA.

(2) Credit (grades and corresponding quality points) will be accepted for courses
completed with a proficient grade at USAFA by USAFA Preparatory School cadets
upon entering USAFA. If a Cadet Candidate from the USAFA Preparatory School is
receiving a deficient grade, he/she will be withdrawn from the course.

(3) Phy Ed courses can be transferred from other universities, particularly for cadets on
semester exchange to foreign military academies and sister service academies.
Regardless of the total number of Phy Ed courses transferred, a minimum of eight
USAFA Phy Ed courses must be taken and counted toward graduation requirements.

1-6. INTERNATIONAL CADETS. Students that are citizens of foreign countries are
designated International Cadets. International Cadets for whom English is a second language are
awarded validation credit for their native language. They must fulfill all other Academy
graduation requirements to earn a Bachelor of Science degree; those International Cadets who do
not fulfill all requirements before graduation are awarded a certificate of completion stating they
attended the USAF Academy for four years. For details, refer to Faculty Operating Instruction
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36-164, Policies and Procedures for Cadets Who Speak English as a Second Language.
International cadets are not authorized to participate in UAS-RPA Airmanship or ESET courses.
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CHAPTER 2

REGISTRATION

2-1. RESPONSIBILITY FOR REGISTRATION.

a. Cadet Responsibilities. The primary responsibility for completion of graduation
requirements rests with the cadet. Each cadet is expected to plan a course of study and
maintain satisfactory standards of scholarship and conduct. The faculty stands ready to help
when called upon, but the initiative rests with the cadet. Cadets must meet with their
academic advisors or Associate Air Officers Commanding for Academics (AAOCA) at
least once each semester prior to the registration deadline for the following semester. In
addition, cadets will take the following steps:

(1) Deliver all annotated Academic Program Summaries (APSs) with course changes for
the following semester to DFRC if after the registration deadline.

(2) Verify the accuracy of each document returned from the Office of Student Academic
Affairs following the processing of course change requests.

(3) Ensure the latest copy of the APS reflects plans for meeting graduation requirements.

(4) See their AAOCAs to declare academic majors. Cadets must declare a major no later
than a week prior to the registration deadline during their third semester (fall of third-
class year). However, some majors, Computer Science, Chemistry, and Biology
(particularly those interested in pursuing medical school) for example, should be declared
before the end of the fourth-class year.

(5) Submit a USAFA Form 0-498, Request for Permission to Enroll in an Independent
Study Course, when necessary (see Para 2-10).

(6) Comply with all registration changes, academic major declarations, and academic
major change procedures and deadlines described in this handbook.

b. Advisor-in-Charge (AIC), Academic Advisor, and AAOCA responsibilities.

(1) Fill out or review the advising worksheet at initial meeting with each advisee at the
beginning of each fall semester.

(2) Hold cadets accountable for meeting deadlines established in this handbook. To
ensure accomplishment of all necessary administrative requirements, advisors and
AAOCAs must meet with their advisees at least once each semester prior to the
registration deadline for the following semester.

(3) Be available for cadet appointments concerning registration changes, academic
program declarations, and academic program changes.
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(4) Coordinate all advisee registration changes, academic program declarations, and
academic program changes by completing the online Q2 registration process.

(5) Verify each advisee's program meets course prerequisite requirements and that
waivers and department approvals have been obtained as required.

(6) Be responsible for accomplishing counseling, registration changes, or academic
program changes with advisees directed by the Academic Review Committee (ARC).

(7) Initiate, at the beginning of the semester, an annotated APS to drop all overload
courses for cadets who do not meet minimum GPA criteria for overloads.

(8) Make sure each advisee's academic program includes all requirements for graduation.
(9) Ensure cadets on academic probation are counseled at each progress report.
(10) Assist and counsel advisees preparing for ARC interviews.

(11) Provide mentoring and guidance towards achievement of the cadets’ personal and
professional goals.

2-2. ACADEMIC COUNSELING AND ADVISING. The Dean of the Faculty has given DFR
responsibility for administering the academic advising and counseling program. DFRC trains
and educates the AAOCAs and AICs for each academic program the Academy offers. Academic
advising is an integral part of the Academy learning experience. Academic advising includes
assisting cadets with course and program selection and registration, helping cadets develop
realistic self-perceptions, and successfully transitioning cadets to the Academy environment.

a. AAOCA. Each AAOCA provides general advice and counsel on academic programs to
cadets of his/her squadron. AAOCAs mentor cadets in selecting an academic program that
mirrors the cadets’ life goals and is supported by the cadets’ abilities. AAOCAs keep records
on all advisees. A more detailed listing of the functions and responsibilities of AAOCAs is
contained in the Mentoring and Advising Handbook.

b. Advisor-in-Charge (AIC). Each AIC is responsible for the advising of all cadets within
the applicable academic program. The AIC may have a number of assistants (advisors) to
help counsel cadets interested in that discipline; however, it is the AIC that makes all final
decisions in administering the program. The AIC, in general, oversees the proper completion
and timely submission of all inputs to the registration system. In this regard, the AIC serves
as the single point of control for all paperwork and procedures concerning the program;
DFRC will honor only the AIC's signature or that of a designated alternate.
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c. Maintenance of Cadet Academic Records. The AIC, advisor, or AAOCA keeps a current
copy of cadets’ APSs and other academic-related documents to include waivers, graduation
checks, Cadet Academic Deficiency Evaluation and Probation Action Plans (USAFA Form
68) and special information concerning cadets’ academic programs. Cadets should keep
copies of all information related to their academic programs. Cadets’ official transcripts may
be requested from DFRR. The most current APSs are available from the CAMIS II Cadet
Schedules application or from Q2. Records should be maintained for six months following
the cadet’s graduation or departure. Advising folders can be purged and returned to DFR for
reuse at that time.

2-3. PROGRAM PLANNING. During their first semester at the Academy, fourth-class cadets
should begin planning their academic program. As an aid to cadets and their AAOCAs, DFRR
will pre-register each cadet in all core courses the cadet must complete at the Academy based
upon predetermined semester-load balances negotiated with academic departments. Cadets and
AAOCAs must check APSs for omissions, sequencing errors, and ensure third semesters include
prerequisites required by the envisioned academic major. Cadets may make changes to this
initial schedule, provided they satisfy core sequencing policies.

a. Course Offerings. Course offerings are published annually in the USAF Academy
Catalog, semi-annually in the Curriculum Handbook Supplement, and annually in this
handbook.

b. Contact Hours. The two-day USAF Academy scheduling cycle limits the available
number of periods (contact hours) to 14. Because some academic courses meet every day or
require a double period for laboratory or seminar meetings, cadets should be careful to keep
their programs within the 14-period limit each semester. Cadets should pay particular
attention to flying programs that require additional periods. The number of contact hours for
each course is shown in the course description section of this handbook beside the course
identifier. For example, an entry "3(2)" indicates that a course has three-semester hours
value and meets two contact hours over the two-day scheduling cycle.

c. Course Preparation. Academic study loads are based upon the Carnegie Unit and
accreditation requirements. The expectation is that cadets prepare approximately 106
minutes outside of class for every 53 minutes in class. This translates to an expectation of 6-
10 hours of study each weekend, full use of free periods, and focused study during Academic
Call to Quarters (ACQ).

d. Course Load. When planning course loads, cadets should attempt to balance their
schedules as much as possible. The minimum course load for all cadets is five academic
courses (must be a minimum of 15.5 semester hours). The exception to this is for cadets in
wing leadership positions (see para 2-3d(4)).

(1) The minimum course load for fourth-class cadets in the fall semester is five academic
courses (must be a minimum of 15.5 semester hours); fourth-class cadets cannot overload
to six courses in the fall. Cadets determined to be Academically At-Risk will only take 4
academic courses their first semester and Study Skills 101 (see para 6-5); the course loads

21



for their first two semesters are determined upon entry into the Academy and cannot be
changed.

(2) At-risk fourth-class cadets will be enrolled in five academic courses (must be a
minimum of 15.5 semester hours) during the spring semester of the fourth-class year. In
addition, these cadets will normally be granted an academic-plus-summer break slot in
the summer prior to their third-class year. The normal course load for all other fourth-
class cadets in the spring semester is six academic courses. Fourth-class cadets cannot
overload to seven courses.

(3) Third-class, second-class, and first-class cadets must take a minimum of five courses
and a maximum of 7 academic courses, or 15.5 - 22 semester hours per semester. Cadets
who are in good standing may exceed 22 semester hours if they have a minimum 3.25
cumulative or previous semester GPA. Waiver authority is DFR.

(4) The minimum course load for the Wing Commander, Vice Wing Commander, the
four Group Commanders, the Wing Honor Chair, the Deputy Wing Honor Chair, and the

eight Group Honor Chairs is 12.5 semester hours.

(5) Any cadet placed on academic probation may be ARC-directed to drop a course or
courses.

e. Normal Course Load Progression for Graduation:

CLASS SEMESTER SEMESTER HOURS
Disciplinary
Fourth 1 15.5
2 18.5
Third 3 19
4 18.5
Second 5 19
6 18.5
First 7 15.5-18.5
8 15.5-18.5
Total Semester Hours: 140 - 146

2-4. CADET ADMINISTRATIVE MANAGEMENT INFORMATION SYSTEM (CAMIS).
CAMIS 1I is the computer database USAFA personnel use to record cadets’ academic programs.
Office of Student Academic Affairs staff produces and distributes CAMIS II products that cadets
and advisors use for registration and monitoring progress toward graduation. Q2 is an
administrative tool used to simplify numerous academic administrative functions. If Q2 and
CAMIS II products conflict, CAMIS II products take precedence. Samples of the Q2 APS and
the Academic Graduation Check are provided in Figures 2-1 and 2-2.

a. Academic Program Summary. Information found on the APS (Figure 2-1) includes
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transfer and validation credit, athletic squads, clubs, intramurals, total semester hours for
each semester, total cumulative semester hours at the end of each semester, semester and
cumulative GPA at the end of each semester, turn back status, academic probation
information, and courses taken and planned. The following areas warrant further
explanation:

(1) "Academic Probation" indicates academic probation for mid-semester (Prog), end-of-
semester (End), or end-of-summer term (End) and is a permanent entry for that semester
or term.

(2) The semester hour total listed below each semester’s courses reflects all completed
graded courses, completed pass/fail courses, and transfer and validation semester hours’
credit.

(3) Activity Codes: Following are the activity codes which appear on the APS. The
prefix "V" indicates varsity. "J" indicates junior varsity. "I" indicates intramurals. "O"
or "C" designates clubs. The suffix "M" indicates male, "F" indicates female and "C"
indicates coed. The middle two letters indicate the activities listed in Figure 2-3.

b. Academic Graduation Check. The three major sections of the grad check (Figure 2-2) are
Core Requirements, Major Requirements, and Other Courses Taken. Columns represent the
following:

(1) The “Requirement” column lists the Master Course File number and the course title.
(2) The “Course” column lists the course filling the requirement.

(3) The “GPA” column lists each GPA toward which that course counts.

(4) The “Wvr” column indicates if that course was waived (Y) into that requirement.

(5) The “Sem” column lists the semester in which the course was taken or is planned.

(6) The "Grd" column lists the final grade, the mid-term grade, or no grade for a course
not yet taken (*) or scheduled (--). A ‘T’ indicates transfer credit. A ‘V’ indicates
validation credit.

(7) The “Hrs” column lists the semester hours for the course filling that requirement.

c. Verification of Graduation Requirements.

(1) Academic Requirements: During the fall semester, DFRC audits the core curriculum
portion of each first-class cadet's graduation check to ensure all core requirements have
been or will be met. Coordinate with DFRC if you make any changes to the cadet's
program subsequent to this certification to ensure the graduation check remains valid.

(2) Verification of Military Graduation Requirements: Each fall semester, Commandant
of Cadets personnel will audit and verify the military training curriculum portion of
cadets’ graduation check to ensure all military training requirements have been or will be

met. Advisors cannot make changes to a cadet's summer military training program.

(3) Verification of Athletic Graduation Requirements: Each semester, ADP will audit
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and verify the physical education curriculum portion of each cadet’s graduation check to
ensure their physical education course requirements and their Physical Education
Average (PEA) status fulfills graduation requirements.

d. Semester Titles. Semester and term titles on the APS and grad check are as follows:

SEMESTER TITLES

Semester/Term APS Title AGC Title
Summer Term 2015 Summer 2015 14A
Fall Semester 2015 Fall 2015 14B
Spring Semester 2016 Spring 2016 14C
Summer Term 2016 Summer 2016 15A

2-5. REGISTRATION PERIODS. Four types of registration periods occur:

a. Special Semester Registration: Changes authorized anytime. Coordination by all affected
departments is required. Changes authorized:

(1) Drop courses per course drop timetable (para 2-7d)

(2) First-class only: correct grad check discrepancies (department coordination required)

(3) Department-approved changes to lower/higher-level courses

(4) Academic Review Committee-directed changes

(5) Change of advisor and/or major
b. Late Registration: Registration changes for the next semester requested after that
semester’s registration deadline (e.g., changes to spring requested in December). Obtain
approval to add or drop classes from each affected department head in the form of a signature
on the APS.
c. Future Semester On-Line Registration: Registration changes for future fall and spring
semesters are accepted anytime in Q2 by the cadet’s assigned advisor. If past the registration
deadline for that semester, late registration procedures apply (see para 2-5b). Department
coordination is required during on-line registration for future semesters if the change violates
course prereqs (para 7-4) or the course requires department approval as directed by the

course description (Chapter 12).

d. Summer Registration: Summer registration occurs in the spring semester preceding the
summer term. Details will be advertised by DFRC to cadets and advisors.
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2-6. CHANGES AFFECTING FUTURE SEMESTERS (Q2i “On-Line” Registration).
Schedule changes to future semesters can be made any time before the registration deadline for
that semester as advertised by DFRC. The registration deadline for the spring semester occurs in
the October preceding it. The registration deadline for the fall semester occurs in the March
preceding it. Advisorss/AAOCAs can enter registration changes for future semesters through
Q21’s On-Line Registration System. Moving a core course outside its designated year requires
an academic waiver approved by the Associate Dean for Student Academic Affairs (DFR).

a. Q2i On-Line Registration - Options:
(1) Add Course (add course to future semester)
(2) Move Course (move future course to a different semester)
(3) Change Course (change semesters for two future courses)
(4) Replace Course (replace future course with a new course)
(5) Delete Course (delete course from future semester)

b. Q2i On-Line Registration — Rules of Engagement:

(1) Only academic courses can be changed with Q2i (i.e. no Phy Ed and no Armnshp,
except Armnshp 490).

(2) Advisors can only change advisees’ courses.

(3) AICs (Advisor In-Charge) can make changes to cadets within their major.

(4) Schedules for the current semester must be changed by DFRC after coordination with
affected departments per registration guidance. After the registration deadline for the
upcoming semester, advisors will not be able to make on-line changes for that semester.
(5) AICs must check and approve pending changes (manually check course prereqs).

(6) Advisors verify changes were made (view new APS next day).

(7) Only offered courses can be added in associated semesters.

(8) Q2i should, but won’t always, generate warnings for underloads and overloads.
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Academy Concerts
Alpine Skiing
Bicycle Club
Fastpitch Softball
Judo

Lacrosse
Lacrosse
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Nordic Skiing
Rodeo

Rugby

Rugby

Team Handball
Triathlon Club
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Basketball
Boxing

Cross Country
Flag Football
Flag Football
Flicker Ball
Futsal
Mountain Cycling
Racquetball
Rugby

Rugby

Soccer

Softball

Team Handball
Tennis
Ultimate Frisby
Volleyball
Wallyball
Water Polo
Weight Training

Junior Varsity (J)

BA
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Baseball
Basketball
Basketball
Cheer Leader
Cheer Leader
Cross Country
Cross Country
Fencing
Fencing
Football

Golf

Ice Hockey

Figure 2-3
Activity Codes

LX M Lacrosse
RI F Rifle

RI M Rifle

SO F Soccer
SO M Soccer
SW F Swimming
SW M  Swimming
TN F Tennis

TR M  Track

Mission Support (M)
CM C Battlefield Airman

CO C Cadet Choir

CH C Chorale

Cw z Combat Shooting
YW C Cyber Warfare
DB C Drum Bugle

ET C EMT Team

FA C Falcon HndIr

Fy C Flying (Planes/Balloons)
HE C Heritage Club

HG C Honor Guard

MA C Media

0OSs C Orchestra Club
PA C Parachute

RA C Rattex

SD C Sab Drl Team

SH C Sandhurst

SI C Show Choir

SG C Soaring

Club (O)

RK C Freethinkers Club
KA C Karate

SX C Spectrum Club
Professional (P)

Cl C Chinese Club

HS C History Club

IC C International Club
ML C Mock Trial

PH C Peer

Sz C STEM

SE C Sigma Gamma Tau

Recreational (R)
AK Aikido
AX C Archery

(@)

AA C  Arnold Air Society
AB C  Aviation

Bl C Big Brothers

BU C Bluebards

BX F Boxing

C4 C Cadet For a Day
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Cadet Outfitters Club
Chess Club

Eagle's Club
Equestrian

Ice Sports

Karate, Traditional
Los Padrinos
Meteorology
Mountaineering Club
Open Water Swimming
Paintball

Powerlifting

Skeet Team

Skiing

Soccer

Sports Climbing Team
Taekwondo
Unchained
Wargaming

Way of Life Club

Baseball
Basketball
Basketball
Boxing

Cheer Leader
Cheer Leader
Cross Country
Cross Country
Diving

Diving
Fencing
Fencing
Football

Golf
Gymnastics
Gymnastics
Ice Hockey
Lacrosse
Rifle

Rifle

Soccer
Soccer
Swimming
Swimming
Tennis
Tennis

Track

Track
Volleyball
Water Polo
Wrestling



(9) Advisors should ensure courses can schedule (14 hours contact time maximum).
(10) Advisors should ensure cadets meet all graduation requirements (core and major).
c. Registration changes after the registration deadline must be IAW paragraph 2-5b.

2-7. CHANGES AFFECTING CURRENT SEMESTER. We classify any changes affecting the
present semester as current semester changes. Cadets must attend the courses printed on their
academic schedules until they receive a new schedule via the CAMIS webpage. Instructors are
required to mark absent any cadet who does not attend class, and is still on their roster. The
cadet will drop off the instructor roster at the effective time that their schedules are changed. An
instructor may allow a cadet to attend class (cadet is attempting to add) during the cadet's free
period until he/she receives the schedule change.

a. Checklist for Changes to Current Semester. (all changes attempted after the normal
registration period requires appropriate department head coordination; course drops must
meet the deadlines listed in the course drop timeline).
(1) Cadet and advisor/AAOCA work out desired changes, checking:
(a) Course offering check (are courses taught in semesters desired?)
(b) Core courses sequencing check
(c) Academic program courses check (are all required courses scheduled?)
(d) Prerequisite check
(e) Underload/overload check
(f) Contact hour check (are 14 or less contact hours scheduled per semester?)
(g) Duplicate course check (are any courses scheduled more than once?)
(2) Cadet and advisor/AAOCA annotate a current APS with desired changes.
(3) For current semester changes, the APS must be coordinated by the following:
(a) Cadet, advisor/AAOCA, and AIC (if the cadet has declared an academic major)

(b) Department Head for each course that is added or dropped

(c) Coordination with the following agencies, if affected by changes:
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Course Required Coordination Phone #

Armnshp Courses 306 OSS/OSTR 3-9328
UAS/RPA Courses DFMI 3-8225
Physical Education ADP 3-3525
Space Courses DFAS 3-7994

b. Directed Changes.
(1) DFRR may change a cadet's schedule to correct errors or to balance course load.

(2) DFRC may make changes to implement decisions resulting from the Academic Review
Committee process. If any of these changes requires a cadet to drop or add a course, DFRC
will sign the annotated APS as the initiating authority or may ask the advisor/AAOCA to
sign the change request as the initiating authority.

(3) Cadets will drop necessary courses or initiate a waiver during Lesson 1 to comply with
the overload policy for cadets whose grade point averages at the beginning of a semester
are insufficient to carry their desired enrollment (see overload policy, para 2-3d and
Definition of Terms).

c. Adding a Course. To add a course after Lesson 1 of the current semester, the cadet and
Advisor/AAOCA must coordinate with DFRC and submit an APS signed by the Department
Head of the class being added. After Lesson 3, no courses can be added without Department
Head coordination and Vice Dean approval, coordinated through DFR.

d. Dropping a Course. A cadet may drop an academic program, elective, or core course
during the semester with DFRC approval if not dropping below five academic courses and
15.5 semester hours. Cadets wishing to drop Armnshp courses must coordinate with the 306
FTG Registrar (3-9328) as well as the appropriate OSS Armnshp course manager (Soaring,
Parachuting, or Powered Flight) identified above. Approval to drop a course is subject to the
timeline shown in Figure 2-4 and dependent upon ability to retake the course within proper
sequencing guidelines.

2-8. CHANGING AN ACADEMIC PROGRAM SUMMARY. Make changes to a cadet's
program either in Q2 or by annotating required changes in RED INK on a current copy of the
cadet's APS.

a. Ensure you use the most current APS available.

b. To drop courses, circle them (don't line out courses; this indicates no change to DFR
personnel). If the course is circled in error, line through the circle and the class will not be
dropped.

c. To add courses, write them in under the appropriate semester.

d. To declare or change an academic program, annotate above the advisor's name.
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e. Changes made to the 7™ or 8™ semester of a first-class cadet must include the graduation
check to allow DFRC to verify graduation requirement will be met.

f. If any APS changes are initiated by a person or group other than the cadet and his/her
academic advisor, both the cadet and advisor will be notified by that entity within 24 hours of
the change.

Figure 2-4
COURSE DROP TIMELINE

LESSON

ACTION

MI - T8

Course will not appear in mid-semester progress report or on official transcript.
Cadets must have AAOCA/Advisor and AIC (if applicable) coordination for their
intended drops along with approval by all affected department heads.
(Coordination will be via signature on current APS submitted for change; approval
authority is DFR.)

MO - T20

Drops which are in the best interest of USAFA and the cadet will be allowed in
select circumstances. Cadets must have Advisor, AIC, and Course Director
coordination with final approval by the major’s Department Head. Undeclared
cadets require AAOCA and Course Director coordination with approval by DFR.
Coordination will be via signed APS and USAFA Form 69 (see Figure 2-5),
submitted to DFR. If drop is approved, a "W" will appear on the official
transcript.

M21-T30

A grade will appear on the mid-semester progress report. Cadets academically
deficient as a result of this grade will be placed on academic probation and will not
be eligible to come off until the end of the semester. Drop requests must be
submitted via an APS coordinated through the Course Director, AIC and
AAOCA/Advisor. If drop is approved, a "WP" or "WF" will appear on the official
transcript. DFR is the final approval authority.

M3 1-Finals

No drops will be allowed except in extraordinary circumstances (extended
hospitalization, extended emergency leave, or extenuating occurrences approved
by DFV).  Extraordinary circumstances do not include cadet's academically
deficient performance in a course and do not apply to cadets changing their
academic programs, even if the course they wish to drop is not required in the
cadet's new program. These drops will not be approved solely to remove a
deficient grade in the course and must have waiver approval via USAFA Form 69
(see Figure 2-5) approved by DFV. Drops approved in this time period will be
reflected on official transcripts as "WP" or "WE."

NOTES:

1. The cadet hand-carries completed APS and any required waivers to DFRC. The academic
advisor or AAOCA keeps one copy of the annotated APS.

2. If the requested change does not create a graduation check failure, the requesting cadet
receives a new schedule via the CAMIS webpage. If the change creates a graduation check
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failure or if other errors are detected, DFRC sends the annotated APS to the cadet’s advisor for
review. Cadets must attend all courses until receipt of a new schedule via the CAMIS webpage.

2-9. WAIVERS. Use USAFA Form 69, Request for Academic Waiver (see Figure 2-5).

a. When cadets request substitute courses for core or academic program requirements, their
advisors must list the specific line numbers of the requirements as listed in the Graduation
Requirements Master File (found on cadets’ Grad Checks or in the Master Course File).
Advisors must also list the term (e.g., 12A is Summer 2012, 12B is Fall 2012; 12C is Spring
2013) in which the substitutes will be taken.

b. When a cadet requests a change to the approved core sequencing found in Chapter 7, the
cadet must obtain the signature of the department head of the course delayed.

c. An APS and Grad Check must be submitted with the USAFA Form 69.

d. The advisor completes the appropriate portions of the form and signs it. The AIC initials
approval of the form and submits it to the appropriate department head for signature. The
form is taken to DFRC, who ensures the form has been completed correctly and processes the
form through the final approval authority. DFRC returns disapproved waivers to advisors.

e. Final approval authorities for most waivers are as follows:

FINAL WAIVER APPROVAL AUTHORITY

TYPE OF WAIVER WAIVER APPROVAL AUTHORITY
Core courses
= Substitute Academy Board
= Final exam or final report Vice Dean
= Prerequisites Appropriate Department Head
= Delay of core course Appropriate Department Head
= Waiver of foreign language requirement DFF Department Head
Non-core courses
=  Prerequisite Appropriate Department Head
* Final exam or final report Vice Dean
Academic Load
=  Minimum course load Academy Board
=  ARC-directed load Academic Review Committee
= 7 courses while on academic probation Academic Review Committee
= Course drop timeline (Figure 2-4) DFR, DFV and DF
Substitutes for major’s requirements Appropriate Department Head
Minimum graduation requirements Academy Board

2-10. INDEPENDENT STUDY COURSES. Cadets can be enrolled in independent study
courses for future semesters on-line through Q2. A USAFA Form 0-498, Request Permission to
Enroll in an Independent Study Course (Figure 2-7), should be submitted to DFRR by lesson 5 of
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the semester with the independent study. Fourth- and third-class cadets will not be allowed to
enroll in an independent study course. 499 is a 3 semester hour course; 499A is a 2 semester
hour course; 499B is a 1.5-semester hour course; 499C is a 1.0-semester hour course.

a. Title of Independent Study Courses. The title of an independent study course, submitted
on the USAFA Form 0-498, should be short and succinct. Limit the title to 30 characters,
since the title or its abbreviation will appear on the cadet's official transcript. Except in
special circumstances, which the requestor should explain, the title should be different from
any assigned to other cadets. No cadet may take an independent study course during the
summer term without permission of the Vice Dean of the Faculty, coordinated through DFR.

b. Limit of Independent Study Courses Taken. You may apply up to six semester hours of
independent study to academic graduation requirements without department head approval.
A cadet may take only three semester hours of independent study in any semester.

2-11. SPECIAL TOPICS COURSES. Special Topics Courses (495s) must be identified at least
one semester in advance to DFR. Notification should include a course description, section size,
enrollment restrictions, prerequisites/corequisites, and a list of students to enroll if already
selected. Unless otherwise approved by the Curriculum Committee, special topics courses are
worth three semester hours and require one contact hour. Special topics courses will be listed in
the Curriculum Supplement published the semester before the course is taught. Each academic
discipline can offer one 495 special topics course a semester. In addition, Department Heads
should clearly indicate if third-class cadets will be allowed to enroll in the course. Fourth-class
cadets cannot enroll in special topics courses without DFV approval, coordinated through DFR.

2-12. AUDITING.

a. Upper-class cadets may audit a non-core course if they have at least a 2.60 cumulative
GPA. An audited course will not count toward minimum course load requirements, but does
factor into maximum course load requirements. Cadets must fulfill the 3.25 GPA
requirement if they exceed their maximum course loads by adding a course for audit.

b. A cadet must have the approval of the appropriate department head to audit a course. The
department head or the instructor has the option of refusing an audit request.

c. A cadet may not take a course for credit at any time after receiving formal approval to
audit the class and after attending one period in an audit status.

d. Class attendance will be optional for an audited course.

e. The auditor need only do minimum preparation for the audited course. An auditor will
not participate in graded exercises or assignments. If an instructor feels an auditing cadet is
detracting from the instructor's effectiveness, the instructor may direct the cadet to withdraw

from the course.

f. Cadets may only request permission to audit a course after receiving their class schedules.
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A cadet’s class schedule will not be rearranged to allow the cadet to audit a course.
g. Cadets will submit the request letters IAW Figure 2-6. Upon completing the request

letters, cadets return them to DFRR for processing and filing. The audited course will not
appear on the cadet's transcript.

32



Figure 2-5
ACADEMIC WAIVER REQUEST
USAFA Form 69

ACADEMIC WAIVER REQUEST
(THIS FORM IS SUBJECT TO THE PRIVACY ACT OF 1974)
(Reference USAFAI 36-171 and the Curriculum Handbook)

AUTHORITY: Title 10 U.S.C., Sections 8013 and 133 E.O. 9397

PRINCIPAL PURPOSE: SSN is used for identification purposes.

ROUTINE USE: None.

*| DISCLOSURE IS VOLUNTARY: However, if information is not provided, waiver may not be processed.

TO
DFRR thru DFRS, DFR, DFRC, Academic Advisor
CA‘DET NAME (Last, First, M} CLASS YEAR [ SSN SQUADRON [ MAJOR DATE
O'Neal Shaquille 2003 987-65-4321 Cs-1  |English 20020103
-

X | 1. REASON FOR ACADEMIC WAIVER

Substitute Law 360 takenin 01B  for graduation requi it Opt__ (Master file line number M53LB ) in English major.

Delete requirement for in major.

Deiete prerequisite of for

for as prerequisite for

Allow concurrent enroliment in and

Delay until of class year.

Underload to course units.

OTHER (Specify)

2. ACADEMIC ADVISOR'S JUSTIFICATION

Law 360 is term-taught with the Law and English Departments. It's an in-depth study of literary works that deal with Law. This
course should be counted towards an English Option

sneNATURE% ég,& DEPT DFRJIG  DATE // ] /ar,
3. COMMENTS/COORDINATION (F Curriculum + 4

DEPARTMENT HEAD [X] APPROVE [ ] DISAPPROVE

SIGNATURE W &” oepT DI DATE//S/»Z

DFR > ApPROVE [] bisappROVE
oo, s JJath
" SIGNATURE DATE
ACADEMIC REVIEW COMMITTEE CHAIRMAN [ APPROVE [ pisapPROVE
SIGNATURE DATE
DEANNVICE DEAN OF FACULTY [ apPROVE [] otsapPrOVE
SIGNATURE DATE
ACADEMY BOARD [} apPROVE [ ] oisapPROVE
SIGNATURE DATE
USAFA FORM 69, 20010601 (EF-V1) PREVIOUS EDITION IS OBSOLETE * COPYDISTRIBUTION: Original - DFRR, Copies - DFRS,

DFR, and Academic Advisor
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Figure 2-6
REQUEST TO AUDIT ACADEMIC COURSE FORM LETTER

Date
MEMORANDUM FOR DFRR
FROM: C2C JOHN B. CLARENCE
SUBJECT: Request to Audit Academic Course

1. Request I be permitted to audit course in section ____the fall/spring semester 20_.

2. My cumulative GPA is . My latest semester GPA is . My graded academic
course-load is semester hours.

3. Thave a free period at the time I desire to audit this course.
4. This course is not a core or major’s requirement.
5. T have not previously audited or taken this course for credit, and I understand that I will not be

permitted to take this course for credit at any time after I have attended one period in an audit
status, even though I may drop the audited course later during this semester.

(signature)
JOHN B. CLARENCE, Cadet USAFA

SCOTT J. TYLER, Capt, USAF concur/nonconcur
Advisor, DFCE

RAYMOND CANSELLA, Maj, USAF  concur/nonconcur
AIC, DFCE

DIEMER W. AUBREY, Lt Col, USAF  concur/nonconcur
Instructor of course

MELISSA T. WALDEN, Col, USAF concur/nonconcur
Professor and Head (or authorized signature)
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Figure 2-7
REQUEST FOR PERMISSION TO ENROLL IN AN INDEPENDENT STUDY COURSE
USAFA Form O-498

REQUEST FOR PERMISSION TO ENROLL IN AN INDEPENDENT STUDY COURSE
(This form is subject to the Privacy Act of 1974)

AUTHORITY: 10 USC 9331.

PRINCIPAL PURPOSE: To obtain permission of instructor, advisor, and department head for Hi in an independent study

B a part of M: Cadet P | Record ilable to USAF Academy instructors, counselors, advisors, and the Registrar's sraf!
SSN is used for identification purposes.

ROUTINE USE: None.

DISCLOSURE IS VOLUNTARY: However, if information is not provided, cadet may not enrolf in independent study course.

CADET NAME (Last, First, Middle) SSN CLASS SQUADRON

DISCIPLINE OF REQUESTED INDEPENDENT STUDY COURSE SEMESTER YEAR
FALL

SPRING
LIST COURSES COMPLETED/PRESENTLY ENROLLED IN THAT ARE RELATED TO PROPOSED TOPIC

I have checked the Curriculum Handbook to firm that there is such a course offering and that | have met all course requirements.
CADET SIGNATURE DATE

This form must be submitted to HQ USAFA/DFR prior to Lesson T1 of the affected . The title should be short and succinct; it or
an abbreviation of it will appear on the cadet'’s official USAFA transcript. It must be typed or clearly printed. Except in special
cir which should be briefly explained, the title should be different from any assigned to other cadets.

| agree to i the above d cadet in a tutorial independent study with the following title:

1|2|3|a|s5|6|7|8|9]|10]11|12[13|14|156|16[17[18[19]|20|21

z
Qo
w
-
=

LINE 1

LINE 2

LINE 3

MATERIALS AND/OR EQUIPMENT REQUIRED TO ADMINISTER THIS COURSE (If none, please indicate)

In accordance with USAFA Curriculum Handbook hours will be a ded upon suc ful pletion of this
INSTRUCTOR SIGNATURE DEPARTMENT PHONE NUMBER

I concur.

ADVISOR SIGNATURE MAJOR PHONE NUMBER

Permission granted.
DEPARTMENT HEAD SIGNATURE (Depa offering ) DEPARTMENT

USAFA FORM 0-498, 19940501 (EF-V1) (HQ USAFA/DFR) PREVIOUS EDITION IS OBSOLETE
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CHAPTER 3
SCHEDULING

3-1. THE ACADEMIC WEEK. The academic week in the fall and spring semesters generally
consists of five days with seven 53-minute periods each. For scheduling purposes, we designate
alternate weekdays as "M" and "T" days during each semester. Each two-day block (one "M"
day and one "T" day) is a complete lesson. An example of a cadet's schedule, which is obtained
via the CAMIS webpage, is located at Figure 3-1.

3-2.  ACADEMIC COURSE SCHEDULING. DFRR has Preliminary Course Offering
Information (PCOI) meetings each semester with department representatives, and the master
course offering schedule is developed using course offering data, department inputs, and cadet
registration information. Departments maintain accurate data on the current Master Course File
listing. Each department scheduling coordinator will provide updated course file data (e.g., type
of sectioning, whether or not course will be giving final exams) to DFRR upon request.

3-3. CADET EXCUSAL FROM ACADEMIC TIME. Department heads may excuse cadets
from a class taught by their departments to visit specific places or agencies in the cadet duty area
to perform academic research or work related to specific academic courses. When the
department desires to sponsor an event which will use other than the departmentally scheduled
academic time or will require cadets to depart the cadet area, the department must submit an
electronic Scheduling Committee Action USAFA Form 17 request in CAMIS through their
department representative at least two weeks prior to the event. You can find additional
information concerning excusal and compensatory time in USAFA Instruction 36-2014.

3-4. FINAL EXAMINATIONS. The Academy Board specifies the end-of-semester final
examination period. DFRR schedules end-of-semester final examination times and places for all
courses that indicate a final examination requirement, as shown in this handbook and in the
Master Course File. Final examination periods will not be used for cadets to brief findings on
course projects. Final examination periods must be used solely for written final examinations. A
portion of Foreign Language final exams may include an oral proficiency evaluation. A final
examination must be at least two hours in length and account for at least 25% of the course
grade. Requests for changes to an individual cadet's final examination schedule must be
submitted to DFRR for approval before the published deadline advertised each semester using
the on-line change process in CAMIS. DFRR coordinates with chapel personnel to
accommodate specific religious worship times during final exam scheduling. English-as-a-
Second Language (ESL) cadets eligible for extra time in final examinations must coordinate
with individual instructors. If the extra time given requires rearranging other finals, the cadet
must contact DFRR for rescheduling (see FOI 36-164, Policies and Procedures for Cadets Who
Speak English as a Second Language).

3-5. THE SUMMER. During the fall semester, DFRC will publish a list of the upcoming
summer academic course offerings. These courses can be found on the DFR website. Summer
Programs (Para 6-9) provides further information regarding summer programs.
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Figure 3-1
Cadet Academic Schedule

A cadet's academic schedule reflects 'M' day and 'T' day information The common unscheduled course
is Cmsng Edu XXX. This is the cadet's Commissioning Education program designator. The academic
periods are (from the Air Force Academy Cadet Wing Schedule of Calls):

0730-1623 ACADEMIC TIME
0730-0823 15T PERIOD ACADEMICS
0745-0900 PHY ED PERIOD
0830-0923 2P PERIOD ACADEMICS
0930-1023 3" PERIOD ACADEMICS
0945-1100 PHY ED PERIOD
1030-1123 4™ PERIOD ACADEMICS
1130-1223 NOON MEAL

1230-1323 5™ PERIOD (M5 — CW MILITARY TRAINING; T5 — DF ACADEMICS)
1330-1423 6™ PERIOD ACADEMICS
1345-1500 PHY ED PERIOD
1430-1523 7™ PERIOD ACADEMICS

"Course" - course name and number. Phy Ed is taught in 8 lesson blocks. Armnshp is taught in 10-
lesson blocks. For exact start and end lesson, please reference paragraph 3-6. Armnshp and Phy Ed
courses have a suffix of A - H. Other suffixes: "H" for honors, "Y" for idea section, "Z" for
experimental, "FR" is a section of 4°s, and “S” for scholars.

""Section™ - when the course is scheduled and which section. The suffix denotes the section when
multiple sections are scheduled during the same period.

Course Description Hours Period Room Instructor
Section

History 100 INTRO TO MILITARY HISTORY 3.00 MiB 5D37 |Lt Col Marsha B Iv|n5|
Math 141 CALCULUSI 3.00 M2D 5012 | Dr. Gregory A Jarvis
ReadSkls 103 READING ENHANC./4TH CL 2.00 M4A 1A78 | Dr. Kathryn Hire
M1 Russian 131 BASIC RUSSIAN 3.00 M5A 4H18 Huqﬂigﬂ'&il‘?ord
English 111 | INTRO/COMPOSITION & RESEARCH | 3.00 M6B 4D6 CaHpgbgﬁzr}'fS
ExtProg 917 INTRAMURALS/GROUPS 1/2 0.00 M7A
Chem 100 APPLICATIONS OF CHEMISTRY I 3.00 %g 2M117 | Capt Kevin B Chilton
T | PhyEd 110D BOXING 0.50 Ei
Russian 131 BASIC RUSSIAN 3.00 T5A 4H18 Huqﬂig’f";'ﬂjﬁord
FYE 101B FIRST YEAR EXPERIENCE 1.00 ULT Lt Col Scott L Tingle
- Cmsng Edu 100{ 4CL COMMISSIONING EDUCATION | 0.00 UlA

For Official Use Only
Official Schedule as of 30 Aug 2010 13:44:17

Schedules are subject to change. Please check your schedule daily for changes up through lesson 3. Students who are enrolled in a
course with an X suffix (e.g. ReadSkls 103X, StudySkls 102X), should understand that these courses will be taught during the second
half of the semester. If you are enrolled in the ReadSkls course, the instructor will email you with instructions on when the class begins.
Some cadet schedules may have course conflicts. If you have an unscheduled course or course conflict in your schedule, please contact
your advisor or phone the scheduling office at 333-4095.
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3-6. COURSES WITH UNUSUAL SCHEDULES.

a. Armnshp 250, Armnshp 490, Space 251, and UAS 200. During the fall and spring
semesters, Armnshp 250 (Introduction to Soaring), Armnshp 490 (Basic Parachuting), Space
251 (Basic Space Operations), and UAS 200 (Basic UAS-RPA Piloting) are taught in ten-
lesson blocks, two consecutive contact hours, over-scheduled with Phy Ed.

b. Pseudo Courses. Phy Ed 8xx and 9xx are pseudo courses scheduled for 1%, 2™, 5™ 6"
and/or 7" period. Athletes are enrolled in these courses to block out practice time. Ext Prog
7XX is a pseudo course that blocks out one academic period for scheduling purposes.

c. Eight/Ten Lesson Block Courses. Courses that meet for 8- or 10-lesson blocks (Armnshp
and Phy Ed) are identified with the following suffix (see table below):

A Block: Lessons M1 -T10 E Block: Lessons M1 -T10
Fall B Block: Lessons M11 —T20 Spring F Block: Lessons M11 —T20
C Block: Lessons M21 — T30 G Block: Lessons M21 — T30
D Block: Lessons M31 — T40 H Block: Lessons M31 — T40
SCHEDULE PHY ED AIRMANSHIP STUDY SKILLS
(JUMP/SOAR/SPACE) READING SKILLS
Fall AF¥11\_/1T9£/;T9 MI-T10 MI1-T20
A (M1-T10) PFT M10/T10 & PFT M12/T12 PFT M31/T31
M12/T12 AFT M32/T32 AFT M32/T32
M11-T20
B (M11-T20) M13-T20 AFT M9/T9
PFT M10/T10
M21-T30 M21-T40
M23-T30
AFT M9/T9 AFT M9/T9
€ (M21-T30) ilg %44212//%; PFT M10/T10 & PFT M10/T10 &
MI12/T12 MI12/T12
D (M31-T40) M33-T40
Spring MI1-TS M1-T10 M1-T20
AFT M9/T9 PFTMI11/T11 PFT M31/T31
E (M1-T10) PET M10-T11 AFT M32/T32 AFT M32/T32
1° AF-PFT M22/T22
M11-T20
M13-T20 AFT M9/T9
F (MI1-T20) 1° AF-PFT M22/T22 PFT M10/T10
1° AF-PFT M22/T22
M23-T30 M21-T30
M21-T40
PFT M31/T31 AFT M9/T9
G (M21-130) AFT M32/T32 PFT M10-T11 leé"lf"{\dl\fg / El
1° AF-PFT M32/T32 AF-PFT M32/T32
M31-T40
H (M31-T40) M33-T40 AFT M9/T9
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PFT M10-T11
1° AF-PFT M22/T22

d. Twenty Lesson Block Courses. Reading Skills 103/103X, Reading Skills 201/201X,
Armnshp 420/420X (Powered Flight Program), and Sys Engr 356 (UAS Flight Test
Techniques) meet for 20 lessons. The suffix identifies which 20 lessons the cadet will attend.

Lesson M1-T20 Lesson M21-T40

Read Skls 103, Read Skls 201 Read Skls 103X, Read Skls 201X
Armnshp 420 Armnshp 420X

Sys Engr 356

e. "Idea" Program. The Idea Program is a program that places cadets who are in one section
of one course together in a section of another course that relates material learned in both
courses. The course material taught, the GRs given and syllabi used are identical to those
used in the parent courses. The course is identified on a cadet's schedule by a Y suffix.

f.  Experimental Courses. Experimental courses are courses testing new instructional
material. They are identified on the cadet’s schedule by a "Z" suffix.

g. Study Skills 101 (Strategies for Academic Success). A two semester hour course
administered by the Academic Success Center (DFRL) in the fall for fourth-class cadets
identified as "academically at-risk." Other cadets are welcome to take this course. If
volunteering for this course, cadets will be registered for Study Skls 101Y.

h. Study Skills 102: A one semester hour condensed version of the Study Skills 101 course.
It is offered once in the spring and once in the fall after mid-semester grades are released.

i. Reading Skills 103/103X. Reading Enhancement for First-Year Cadets. A two semester
hour, half-semester reading skills course tailored for fourth-class cadets. When registering

for this course, please specify preference for taking course during first-half (e.g., Read Skls
103) or second-half of semester (e.g., Read Skls 103X).

J. Reading Skills 201/201X: Reading Enhancement. A two semester hour, half-semester
reading skills course. When registering for this course, specify preference for taking course
during first-half (e.g., Read Skls 201) or second-half of semester (e.g., Read Skls 201X). If
you received credit for Read Skls 103, you may NOT enroll in Read Skls 201/201X .

k. Double-Period Courses. Only valid laboratory courses may be double-period courses.
Valid double-period academic core courses with three semester hours credit may include up
to 10 syllabus-specified laboratory periods in a given semester. Other lessons must end at 53
minutes. 100-level foreign language courses are exempt from this policy and therefore may
include up to 40 laboratory periods per semester. Non-core double-period courses are not
affected by this policy and may include up to 40 laboratory periods per semester.

1. Excusal Codes. Intercollegiate excusal codes help schedulers block out the appropriate
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time in cadets’ schedules for participation in the appropriate athletic activities. The most
common codes block out two cadet groups for intramurals during either period M7 (Ext Prog
917) or T7 (Ext Prog 927) or intercollegiate practice time M afternoon (Phy Ed 816 or Phy
Ed 916) or T afternoon (Phy Ed 826 or Phy Ed 926). Other excusal codes are used to block
out time during the academic day for designated cadet senior leadership to accomplish their
job duties.

3-7. MINIMUM ENROLLMENT SIZE FOR MAJORS AND CLASSES. At least 12 graduates
per major are expected to graduate yearly. If the number of graduates in a major falls below 12
yearly for two successive years, the major is placed on a warning list. After three more
successive years with an average of less than 12 graduates in the major, the major will be
eliminated from the curriculum unless the Dean of the Faculty approves an academic waiver.
Minimum enrollment for any course, excluding independent study courses, is six cadets. No
course will be taught with fewer than six cadets without a waiver from the Vice Dean.
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CHAPTER 4
GRADING

4-1. GRADES AND QUALITY POINTS. A cadet's performance in any graded course of
instruction is officially reported to Student Academic Affairs at mid-semester and end-of-
semester or summer term as one of the following grades: A, A-, B+, B, B-, C+, C, C-, D, F, WP,
WF, and I (discussed in special grades). Deficient grades include C-, D, and F. At mid-term,
grades reported in courses ending before or at mid-term are final grades. Following is a list of
grades, their quality points (QP), and course quality points.

GRADE  QUALITY POINTS COURSE QPs COURSE QPs

(QPs) (3 Sem Hrs) (0.5 Sem Hrs)
A 4.0 12.0 2.00
A- 3.7 11.1 1.85
B+ 33 9.9 1.65
B 3.0 9.0 1.50
B- 2.7 8.1 1.35
C+ 2.3 6.9 1.15
C 2.0 6.0 1.00
C- 1.7 5.1 0.85
D 1.0 3.0 0.50
F 0.0 0.0 0.00

4-2. GRADES. Final grades are awarded at the end of the semester and are reflected on each
cadet's official transcript. Mid-term grades are awarded after lesson T20 but are not recorded on
a transcript. Departments must ensure mid-term grades are worth 25% or more of courses' final
grades. For students enrolled in summer academics and summer training programs, permanent
grades are finalized in August. During all final grading cycles, semester and cumulative Grade
Point Averages (GPA), Military Performance Averages (MPA), and Physical Education
Averages (PEA) are recomputed and appear on each cadet's personal grade report.

4-3. DEPARTED CADET GRADE ASSIGNMENTS. Periodically, between final grading
cycles, cadets permanently depart the Academy. Upon their departure, the Office for Student
Academic Affairs requests final grade assignments from each department in which the cadet was
enrolled by issuing a "Drop/Add Authorization Sheet" to the department. These Drop/Add
sheets should be returned with a final grade assignment to DFRR within three working days.
Types of grades that may be awarded are addressed in Special Grades (para 4-6). Failure to
promptly return departed cadets' grades will result in an administrative hold on departed cadets’
USAFA transcripts.

4-4. GRADE CHANGES. Grade changes should be sent to DFRR as expeditiously as possible
so that products can be updated. Because grade change letters are microfilmed, all grade
changes accomplished IAW USAFA Instruction 36-3542 , Assigning and Processing Formal
Grades, should be signed by the appropriate department head and be in the following format:
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Department:

Course:

Semester/Term:

Prog Grade or Final Grade
Cadet:

SSAN:

Class Year:

Squadron:

Change Grade from to
Rationale:

T PEQ@ o e o

4-5. ACADEMIC APPELLATE PROCEDURE. A cadet may appeal a grade or other academic
issue directly to the instructor and course director. If the matter is not resolved satisfactorily to
the cadet, the cadet may appeal in writing to the department head concerned, stating specific
objections. Under USAFA Instruction 36-3542, Assignment and Processing of Formal Grades,
department heads maintain ultimate responsibility for assignment of and changes to letter grades.
Normally, the department head’s decision is final. In appropriate cases, the Dean of the Faculty
may request the appropriate Division Chair review the appeal case for overall fairness,
consistency, and appropriateness, and make recommendations to the Dean of the Faculty for
final resolution.

4-6. SPECIAL GRADES. The cadet’s official transcript, mid-semester grade report, or the end-
of-semester grade report may contain the following notations: P (passing), N (no grade,
continuing with no penalty), W (withdrawn), WP (withdrawn passing), WF (withdrawn failing),
IC (incomplete controllable—a grade indicating questionable status in a course), and U

(incomplete uncontrollable). These grades carry no quality points and are not used in computing
any GPA.

a. A "P" grade is awarded when a cadet is satisfactorily performing or has satisfactorily
completed a non-graded course (e.g., Armnshp 250).

b. An "N" grade is a temporary computer code indicating a course has not yet been
completed. "N" grades may not be awarded as final grades in a course.

c. A "W" grade is awarded when a cadet withdraws from a course between Lesson M9 and
Lesson T20. If a cadet drops a full-semester course after T20, the department concerned
awards the cadet a "WP" or "WF" grade, as appropriate. The academic department has three
working days from the time of notification that the cadet has withdrawn from the course to
forward the awarded grade to DFRR. If the cadet completed the course requirements before
the end of the semester (e.g., a course that has no final exam), the department will submit a
final grade to DFRR.

d. An “IC” or “IU” grade is a temporary grade given at the end of the semester, or a penalty

grade given at a progress report. “IC” or “IU” grades indicate a cadet's questionable status in
a course. "IC" or “IU” grades may be awarded in graded courses as well as in pass/fail
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courses. They may be “controllable” or “uncontrollable” incomplete grades. All incomplete
grades will be reported to DFRR by the suspense date outlined in the DFR incomplete grade
letter published at the beginning of each grading cycle. The department awarding the “IC” or
“IU” grade sets the suspense for the cadet to clear the grade; however, DFRR closely
monitors the cadet's progress toward clearing the incomplete. When “IC” or “IU” grades are
cleared and all course work is completed, a permanent grade will be assigned. DFRR must
be notified immediately of the grade change so that all products associated with a grade
change (i.e., transcripts, APSs, GPAs, Honor Lists) can be updated. If a cadet is out
processing, “IC” or “IU” grades must be resolved prior to departure.

(1) Uncontrollable incomplete “IU” grades indicate that work has not been completed for
causes outside the control of the cadet, such as medical incapacity or emergency.

(a) Mid-semester: Uncontrollable incomplete work for full-semester courses at the
mid-semester report will be awarded an “IU” grade.

(b) End-of-Semester: Uncontrollable incomplete work will be monitored by the
department awarding the “IU” grade and will be completed at the earliest opportunity.
The cadet is not placed on restriction or academic probation solely for this “TU”
grade. An uncontrollable incomplete grade can be carried for a maximum of one
year, but must be resolved before graduation.

(2) Controllable incomplete “IC” grades indicate the cadet was responsible for failure to
complete an assignment. Controllable causes include cadet's failure to complete an
assignment considered to be important for evaluating course work.

(a) Mid-semester: Controllable incomplete “IC” grade indicates that for reasons
within the control of the cadet, work has not been completed. Cadets in this situation
will be placed on academic probation for the next grading period.

(b) End-of-Semester: Cadets earning controllable incomplete grades will be
restricted to USAFA through finals (affects cadets earning "IC" grades in courses
with no final exam). If incomplete work is completed by the end of finals, a grade
will be awarded and the cadet will not be placed on academic probation solely due to
the "IC" grade. If incomplete work is not completed by the end of finals, the
department issuing the "IC" may assign a final letter grade IAW USAFA Instruction
36-3542, Assignment and Processing of Formal Grades, or allow the cadet to carry
the incomplete into the next semester. It is highly encouraged that departments issue
a final fall semester grade for all first-class cadets before lesson 3 of the spring
semester. First-class cadets may need to add or retake a course to meet graduation
requirements. Any cadet with an outstanding controllable incomplete grade at the
end of a semester will be placed on academic probation and will be subject to
academic disenrollment.

e. Grade assignments for 10- or 20-lesson block pass/fail courses. The following provides
guidelines for assignment of grades to cadets who are disenrolled from Airmanship or other
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10- or 20-lesson block pass/fail courses. If the cadet withdraws from a course before the
completion of all course requirements, the following criteria will be used in assignment of
pass/fail grades:

(1) If the cadet completed 5 or fewer of the 10 or 20 required lessons, assign a "W."

(2) If the cadet completed at least 6 lessons but less than the entire course, assign either a
"WP" or a "WE."

(3) If the cadet completed the entire 10- or 20-lesson course, assign either a passing "P"
or failing "F."

4-7. TRANSFER AND VALIDATION CREDIT. No quality points are awarded for transfer or
validation credit. All transfer and validation credits may be applied toward graduation
requirements, providing that the cadet completes a minimum of 131 semester hours in residence
at USAFA. DFR enters transfer/validation credit into a cadet’s record after being informed, in
writing, by the academic department/agency responsible for the applicable course.

4-8. GRADE POINT AVERAGE. A cadet's semester and cumulative GPAs are determined by
dividing the total quality points earned in all graded courses by the total semester hours
attempted. DFRR publishes semester and cumulative GPAs to the nearest .01 for each mid-
semester and end-of-semester grade report. When a cadet repeats a course, the GPA is
recomputed as follows:

a. The cumulative GPA is adjusted with the previous grade being replaced by the most
recent grade. Up to 13 semester hours may be replaced in the cumulative GPA in this
manner, but all grades will remain on the transcript. If a cadet repeats more than 13 semester
hours of courses, the grades for all additional courses repeated will not replace the previous
grades, but will be calculated into the cumulative GPA along with the previous grade.
Courses that can be used to replace a grade also include core substitutes (e.g., ECE 315
replacing ECE 231), courses approved for the Science and Technology Energy/Systems
Option (e.g., Geo 310 replacing Mech Engr 312), and 100-level foreign language courses
(e.g., Portuguese 132 replacing Arabic 132).

b. If a course is repeated in the same semester, both grades count in semester GPA
computation. For cadets who repeat a spring course in the summer, both grades count in a
combined Spring/Summer recomputed semester GPA. The cadet will remain on academic
probation if the combined semester GPA is below a 2.0.

c. Students must have a passing grade to replace an "F" grade in the cumulative GPA. If a
repeat "F" grade is earned, both "F" grades will count in the cumulative GPA. When a cadet
takes a course for a third time and receives a passing grade, the newest grade will replace
only the grade from the second attempt; the grade from the first attempt will remain factored
into the cumulative GPA.

d. The semester GPA will include the grades of courses taken that semester, regardless of
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whether or not the course was taken previously or was subsequently repeated.

e. When considering whether or not to repeat a passed course, a cadet must note that it is the
most recent grade, not necessarily the best grade that is computed in the GPA.

4-9. MAJOR’S GPA. The major's GPA includes grades for courses designated by the
Department Head responsible for that major, regardless of whether or not the course is being
used to satisfy a major’s requirement. Courses which count toward the major’s GPA are
annotated by an ‘M1’ (‘M2 for a second major) on the academic grad check.

4-10. OVERALL PERFORMANCE AVERAGE (OPA). The graduation class standing is based
on cadet cumulative Overall Performance Average (OPA). OPA is the weighted combination of
60% cumulative Grade Point Average (GPA), 30% cumulative Military Performance Average
(MPA), and 10% cumulative Physical Education Average (PEA). The top 10% are selected
Distinguished Graduates. GPA normally includes Phy Ed grades. For the calculation of OPA,
Phy Ed grades are removed from the cum GPA.

OPA = 60% GPA + 30% MPA + 10% PEA

4-11. GRADUATION RECOGNITION

RECOGNITION GRADUATING CLASS BASED ON
Distinguished Graduate Up to top 10% (OPA)
Preference for Graduate Education Top 15% (OPA)
With "Academic Distinction" Top 10% (GPA)
With "Military Distinction" Top 10% (MPA)
With "Athletic Distinction" Top 10% (PEA)

4-12. HONOR LIST REQUIREMENTS. Any probation or honor rehabilitation precludes
placement on an honor list.

a. Dean’s List. Cadets who earn a semester GPA of at least 3.0 in academic courses will be
on the Dean's list. These cadets are authorized to wear the Dean's pin on their uniform for
the next semester. Physical Education grades are not included in Dean's list calculations. It
is possible for a cadet to have a semester GPA over 3.0 and still not be on the Dean's list if
the Phy Ed grades pulled the GPA over 3.0. Likewise, it is possible for a cadet to have a
semester GPA slightly less than 3.0 and be on the Dean's list if the Phy Ed grades were low.
Also note that only the semester GPA determines the Dean's list. Therefore, cadets cannot be
placed on the Dean's list based on Prog (mid-semester) grades or Cum GPA. However,
cadets may be removed from the Dean's list at Prog if their mid-semester grades put them on
academic probation. Summer grades are not included in Dean’s list calculations.

b. Athletic Director’s List. Cadets who earn a semester Physical Education Average (PEA)
of at least 3.0 will be on the Athletic Director’s list. These cadets are authorized to wear the
Athletic Director’s pin on their uniform for the next semester. PEA is a weighted 4.0 grading
scale (50% Physical Fitness Test + 35% Phy Ed course grades + 15% Aerobic Fitness Test).
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c. Commandant’s List. Starting with fall 2009 Military Performance Appraisals (MPAs),
cadets in the top third of their class year by semester MPA will be on the Commandant’s list.
Prior to fall 2009, cadets who earned a semester MPA of at least 3.0 were on the
Commandant’s list. These cadets are authorized to wear the Commandant’s pin on their
uniform for the next semester.

d. Superintendent’s List. Cadets who earn semester performance averages (GPA, PEA, and
MPA) to merit placement on the Dean’s, Athletic Director’s, and Commandant’s lists will be
on the Superintendent’s list. These cadets are authorized to wear the Superintendent’s pin on
their uniform for the next semester.
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CHAPTER 5

ACADEMIC DEFICIENCY AND PROBATION

5-1. ACADEMIC DEFICIENCY

a. A cadet is deficient in studies at the mid-semester progress report or the end of a
semester/summer term under the following conditions:

(1) A grade of "F" or a controllable incomplete "IC" grade in one or more courses,
whether graded or pass/fail.

(2) Semester, core, and/or cumulative GPAs less than 2.0. Deficiencies in core GPA will
not be tracked for academic probation (ACPRO) status until a cadet’s 4™ semester.

(3) First-class cadets are deficient and may be placed on academic probation if their
majors’ GPAs are less than 2.0.

b. Academic Review Committees (ARCs) review cadets in the following categories:

(1) Cadets whose academic records meet any one of the following criteria are considered
to be seriously deficient in academics. The ARCs review those cadets’ records to
determine if the cadets should be recommended for disenrollment or if any other
appropriate action is necessary.

(a) Multiple Failures. More than one "F" grade in one semester.
(b) Very Low GPA. A GPA considered being seriously deficient and warranting
special consideration by the ARC. Very Low GPAs may be either semester or

cumulative, and vary by semester as shown below.

SEM GPA CUM GPA CUM CORE GPA

SEMESTER LESS THAN LESS THAN LESS THAN

1 1.50 1.50
2 1.50 1.70
3 1.50 1.80
4 1.50 1.90 2.00
5 1.50 1.95 2.00
6 1.60 2.00 2.00
7 1.70 2.00 2.00

8 or later 1.80 2.00 2.00

(c) Repeat Failure. Repeat failure ("F" grade) in the same course, whether core or
elective and regardless of the number of semester hours.
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(d) Two sequential semesters of either low or very low semester and/or cumulative
GPA. Low, vice very low, GPAs are defined in paragraph 5-1b(2)(a).

(e) Failure to achieve a 2.0 semester or cumulative GPA in 3 sequential semesters.

(f) Multiple deficient semesters. 3°s that were deficient three of their first four
semesters.

(g) Multiple Probations. Deficient in academics and aptitude, conduct, honor, and/or
athletic performance.

(h) Under loaded third classmen. Academically deficient third-class cadets who have
not carried at least 19 semester hours in either the 3° fall or spring semester, assessing

their probability of completing graduation requirements on time.

(2) Low GPA Review. Any cadet whose academic record meets any of the following
criteria is considered to be deficient in academics:

(a) Semester, core, and/or cumulative GPA less than 2.0 but greater than the GPA
defined in paragraph 5-1b(1)(b).

(b) For first-class cadets, a major’s GPA less than 2.0.
(c) Single "F" grade. One "F" grade in an academic major, core, or elective course.

(d) Controllable incomplete "IC" grade. Willful incompletion of a course
requirement.

5-2. PLACEMENT ON ACADEMIC PROBATION. The guiding directive for academic
probation is USAFA Instruction 36-3523, Review and Disposition of Deficient Cadets.

a. All academically deficient cadets will be placed on academic probation at mid-semester,
end-of-semester, or at the end of the third summer term if they attended summer academics.
Cadets are effectively on academic probation from the date of publication of a progress
report on which they are deficient as described in paragraph 5-1.

b. AOCs are responsible for pulling their cadet squadron’s probation report from CAMIS
immediately after mid-semester grades are released and at the beginning of each semester.

5-3. ACADEMIC PROBATION POLICIES. The following are roles, responsibilities, and
expectations of cadets, advisors, and AOCs to fulfill the requirements of academic probation.

a. Cadets placed on academic probation must submit by email a fully coordinated USAFA
Form 68 to their AOC, Academic Advisor, CADO, and ARC Coordinator within 10 days of
being placed on probation at mid-semester, within 10 days of the beginning of a new
semester, or as directed by the Academic Review Committee.
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b. Probationary cadets are expected to work with their cadet chain of command, CADO,
Academic Advisor, and AOC to complete the Form 68. The purpose of the USAFA Form 68
is to identify precisely why a cadet is failing to perform academically, develop a plan of
action to counteract the reasons identified, to determine if the cadet is motivated to make the
necessary changes, and to capture the commitment of the cadet’s support structure.
Probationary cadets are expected to take responsibility for their academic deficiency, seek
counsel, and to work hard towards academic EXCELLENCE not simply towards becoming
marginally proficient. Probationary cadets are failing academically and failing to internalize
Air Force Core Values.

c. Probationary cadets are primarily responsible for proactively completing the USAFA
Form 68 on time and for seeking academic help. All cadets should check their grades as soon
as they are released by the Academy Registrar. Cadets are expected to know if they are on
probation by reviewing their grades in relation to the deficiency standards in paragraph 5-1.
Deficient cadets are on probation and will be reviewed by the Academic Review Committee.
Deficient cadets do not need to wait for a probation list to know that they are on probation.
Probationary cadets should begin the Form 68 process immediately after grades are released.
USAFA provides countless resources designed to aid cadets in achieving success.
Probationary cadets will work with their element, flight, and academic cadet staffs, their
Academic Advisors, and their AOCs to design a personalized academic Action Plan that if
followed ensures the cadet will be on the path towards achieving academic excellence.

d. Cadet Squadron AOCs are responsible for knowing which of their assigned cadets are
deficient academically, the key factors causing probationary cadets to fail, and how
probationary cadets are going to change to achieve academic excellence. AOCs are
responsible for pulling a list of probationary cadets from CAMIS and providing a list of
cadets on academic probation to the cadet squadron Academic Officer immediately after
grades are released by the Academy Registrar. Any delay in providing the AcPro list to the
CADO could jeopardize the intended timeline for completing the USAFA Form 68.

e. AOCs are expected to meet with academically deficient cadets before the Form 68 can be
final. The AOC may direct revisions to the probationary cadet’s evaluation, statement, and
action plan. AOCs are expected to provide routine oversight of academically deficient cadets
and help ensure probationary cadets are following through with their action plans.

f. AOCs will work closely with squadron academic officers in developing a squadron
academic policy that enables all cadets to achieve academic excellence and to ensure its
proper implementation.

g. Academic Advisors are expected to meet with their probationary advisees shortly after
grades are released to provide guidance in identifying factors for academic failure, to discuss
the personal change that is required to achieve academic excellence, and to refer the cadet to
the appropriate support offered by USAFA. Academic Advisors are primarily responsible
for documenting Consultations using the USAFA Form 68 in a way that will most benefit the
probationary cadet in their pursuit of academic excellence.
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h. Squadron Cadet Academic Officer (CADO) responsibilities.

(1)

)

The AOC will provide the CADO a list of academically deficient cadets assigned to
their squadron on lessons M1 and M22.

CADOs will meet with all academically deficient cadets individually and help the
cadet initiate the Form 68 no later than lessons M2 and M23.

(3) CADOs provide primary oversight for the completion of the USAFA Form 68 within

4

the directed timelines. Probationary cadets appealing a disenrollment vote by the
ARC Records Review may only have 5 days to complete the entire USAFA Form 68
process and will require priority over other probationary cadets.

CADOs provide a statement in field 3 of every USAFA Form 68 and are required to
assign and validate WACQs as part of every probationary cadet’s Action Plan. (See
additional WACQ guidance at the back of this handbook).

(5) CADOs are required to develop squadron academic policies that ensure all cadets can

(6)

(7

(8)

)

achieve excellence in academics and employ all the resources offered by USAFA to
include the Writing Center, Quantitative Reasoning Center, and library.

CADOs are responsible for ensuring military training and other squadron functions
do not interfere with a cadet’s ability to achieve academic excellence, to attend
Consultations directed in section 5a of the USAFA Form 68, or to attend
professional tutoring services.

CADOs are responsible for ensuring Academic Call to Quarters is a quiet and
studious environment where cadets can achieve academic excellence.

CADOs are responsible for compiling a list of in-squadron academic tutors and for
establishing a squadron tutoring plan. The tutoring plan should be made available to
all squadron members (especially 4 degrees), provide incentives for tutors to
participate, and ensure all cadets benefit from the tutoring offered. Peer tutoring
should not take the place of seeking EI, Writing Center tutorials, or attending the
Quantitative Reasoning Center. The Squadron Tutoring Plan should be developed to
compliment the resources USAFA professionally offers.

CADOs are responsible for developing a WACQ monitoring program and an
incentive policy in coordination with the cadet squadron staff and the AOC. The
incentive policy should encourage probationary cadets to become proactive
learners, to seek resources beyond what is prescribed in their USAFA Form 68
Action Plans, and that require probationary cadets to proactively manage the
requirements of and track the progress in their courses on a daily/weekly basis.
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(10) Example probationary policy MFR: Academic Probation Policy Template

(a.) The purpose of this memorandum is to detail the process by which cadets on
academic probation may sign out on weekends after completing the below
requirements.

(b.) The intent of this policy is to replace a blanket restriction with a goal oriented
program that will reward academic efforts on a weekly basis and encourage good
academic habits for those on academic probation. Ideally, this system will
encourage lifelong habits, organization, and study skills that will help probationary
cadets for the remainder of their cadet and professional careers. This policy should
give academically deficient cadets reasonable and attainable goals while providing
opportunities to earn sign-out privileges on a weekly basis. If the probationary
cadet uses the program as intended, they will get in a cycle of being ahead
academically and be able to use their weekends to recharge for the next week’s
challenges. If at any point the cadet is not meeting the intentions of this program,
they may return to normal probation restricted status and will not be allowed to
sign-out on the weekends.

(c.) Cadets on academic probation will maintain an academic folder or binder. It
must contain the following information: the cadet’s academic schedule for the
current semester, an up-to-date grade tracker for all classes in which the cadet is
currently enrolled, an assignment calendar with timelines for GRs, projects, papers,
quizzes, and any other assignments that will have an impact on the cadet’s current
grades, a record of all counseling documents related to academic probation, and a
completed academic action plan (USAFA Form 68).

5-4. REMOVAL FROM ACADEMIC PROBATION. Cadets will be removed from all
conditions of academic probation when their semester, core and cumulative (and major's GPA
for first-class cadets) performance meet the minimum GPA of 2.0 with no "F" or controllable
incomplete "IC" grades at mid-semester, end-of-semester, or end-of-summer term report.

a. Cadets having not yet repeated and not currently repeating a previously failed core course
will remain on academic probation.

b. Cadets on academic probation at the end of spring semester remain on academic probation
through the summer, until the fall mid-semester progress report, unless conditions for
probation are corrected by summer academic performance. Upon completion of summer
course work, summer grades will be combined (for determining academic probation status
only) with spring semester course work to determine the combined "spring-summer"
semester GPAs. If cumulative and spring-summer combined "semester" GPAs are 2.0 or
greater and all failed courses have been repeated, the cadet will be removed from academic
probation.

c. Cadets with outstanding controllable incomplete "IC" grades will remain on academic
probation until the grading cycle after the “IC” grade is removed. Also, cadets will remain
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on academic probation until they are passing a failed core course.

d. Cadets will not be removed from academic probation at any time other than indicated
above unless they were placed on academic probation through administrative error. Cadets
who drop a course after the mid-semester progress report are not removed from academic
probation solely because the deletion of a deficient course "raises" their core, semester or
cum GPA. These cadets remain on academic probation until the end-of-semester progress
report.

5-5. ACADEMIC REVIEW COMMITTEE RESPONSIBILITIES

a. Mid-semester ARC. Each ARC Chair and coordinator will review the records of deficient
cadets and may make recommendations or directives to cadets. No retention/disenrollment
voting occurs at mid-semester meetings.

b. End-of-Semester/Summer ARC. Full voting membership ARC meetings are held at the
end of each semester and at the end of the summer term. Reviews include all academically
deficient cadets.
(1) The ARC recommends cadets for disenrollment, nine semesters, conditional turn
back, late graduation, and the Bachelor of Science Program. The committees will
recommend that cadets deficient in studies be disenrolled unless it is determined that both
overall performance and probability of successful academic program completion justify
retention.
(2) Decisions by the ARC to retain cadets are final. Should the committee decide that a
cadet's overall performance and probability of successfully completing an academic
program justify retention, it will recommend or direct one or more of the following:
(a) Continue with class.

(b) Seek assistance from appropriate agency.

(¢) Underload or drop to a normal load during the current or future semester (See
Chapter 2).

(d) Remove from advance placement course to lower-level course (coordinate with
sponsoring department head).

(e) Repeat a course or complete an incomplete grade (See Chapter 4).
(f) Recommend/direct change or drop major.

(g) Recommend/direct withdrawal from or limit participation in intercollegiate
athletics, with coordination through the appropriate eligibility committee and AD.
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(h) Withdraw from or limit participation in extracurricular activities.

(1) Recommend/direct withdrawal from or limit participation in military duties, with
coordination through the Commandant of Cadets representative.

(j) Be automatically reviewed at a future progress report.
(k) Direct enrollment in summer academics in lieu of summer break.
(I) Any other recommended/directed action appropriate to an individual cadet's case.

5-6. ACADEMIC REVIEW COMMITTEE PREPARATION

a. Committee Coordinator Responsibilities:
(1) Ensure committee members are trained in responsibilities and procedures.
(2) Distribute cadet deficiency reports at each progress report.

(3) Prepare and distribute records review/interview schedules, agendas, and APSs as
soon as possible to ARC members and academic departments prior to end-of-
semester/summer ARC meetings.

(4) Prepare deficient cadet records and brief them during committee review.

b. Group and Squadron Air Officer Commanding (AOC) Responsibility: Squadron AOCs
will forward end-of-semester/summer evaluations to the ARC Chair through Group AOCs.
These evaluations will include any data the AOC believes to be significant for ARC decision-
making (e.g., suitability for commissioning, Weekend Academic Calls to Quarters (WACQs)
assigned/served, probationary status, and personal and medical information).

c. Academic Advisor/AAOCA Responsibility: Under the procedures of USAFAI 36-3523,
advisors have a significant role. They function as extensions of the Academic Review
Committees.

(1) The ARC requires advisors to oversee cadets in all categories of academic probation
in completing the USAFA Form 68, Cadet Academic Deficiency Evaluation and
Probation Action Plan. If ARC directives require a scheduling change, an APS must be
coordinated as soon as possible. All cadets on academic probation must be counseled
within 10 duty days after the beginning of the following semester and publication of
grades. The USAFA Form 68 is the advisor's written statement to the ARC.

(2) Advisors are primary sources of information to the ARC. Advisors must therefore

serve as detectives or diagnosticians and attempt to discover the real causes of poor
academic performance.
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(3) The following suggestions are useful while preparing a USAFA Form 68.

(a) Understand the ARC will look unfavorably on any cadet who has needed Extra
Instruction (EI) and can't document that quality EI was sought.

(b) Communicate any directives clearly to the cadet.
(c) Diagnose the problem and assist in developing a specific course of action.

(d) Don't assume that the cadet's view of his or her level of effort or standing in the
course is an objective/realistic one.

(e) When you direct the cadet to see you at specified intervals, make them frequent
enough to serve an effective oversight function. Once a month is too infrequent.

(f) The USAFA Form 68 should reflect an individualized plan, since each cadet’s
situation is unique and requires personalized attention to ensure academic success.

(g) If the advisor will not be available for the Cadet’s appeal interview, they must
submit a written comment card, memo for record, or be very clear on the USAFA
Form 68 as to their retain or disenrollment recommendation and supporting bullets.
In addition, the advisor must ensure another advisor from the same academic
department can advise the cadet through the appeal process and during the appeal
interview.

d. Academically Deficient Cadet Responsibilities: Deficient cadets will complete a USAFA
Form 68 according to the instructions and submit it to their academic advisor/AAOCA within
10 duty days after the publication of progress reports. Exception: Cadets recommended for
disenrollment must complete a USAFA Form 68 with their appeal package if they intend to
appeal the recommendation. If cadets fail to complete a USAFA Form 68 and deliver it to
their academic advisor/AAOCA by the established deadline date, the academic
advisor/AAOCA will initiate coordination with the squadron AOC and squadron cadet
academic officer.

e. Instructor Responsibilities:

(1) Mid-semester. The ARC requires instructors to complete computerized comment
cards for all cadets who earned C-, D, and F grades in their course.

(2) End-of-Semester. The ARC requires instructors to complete computerized comment
cards for all cadets who earned C-, D, and F grades in their courses and for all cadets
listed on ARC comment card rosters.

(3) End-of-Semester ARC Interviews. Instructors may complete a letter of

recommendation for cadets who elect to appeal an ARC disenrollment recommendation.
Granting a cadet's request for a letter is an instructor prerogative, not a requirement.
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(4) End-of-Summer Term. The ARC requires all academic instructors complete a
comment card on cadets who have earned a final "C-", "D", or "F" grade in their courses
and for any additional cadets, as requested by the ARC. Instructors must submit
comment cards to the Summer Academics Program coordinator in DFRC no later than
two days after the last day of summer term classes.

f. Medical Staff Responsibilities. The medical representative will review the medical
records of cadets appealing a disenroll recommendation. The medical representative need
not be present at committee meetings, but if there is significant medical information, either
written or verbal comments need to be prepared for the committee. A negative reply to the
coordinator prior to committee meetings is required.

g. Athletic Representative Responsibilities. The athletic representative will review the
athletic and physical education records of all reviewed cadets.

5-7. ACADEMIC REVIEW COMMITTEE PROCEDURES

a. Although ARCs review records and issue directives at mid-semester, they may review
cadets for retention/disenrollment only at end-of-semester/summer progress reports.

b. During the review, ARCs consider all pertinent information. A profile or character sketch
of the cadet is composed using information from the instructor comment cards, formal
records of counseling, military performance appraisals, athletic ratings, and medical history.
Cadets, advisors/AAOCAs, and AOCs do not attend records reviews.

c. ARC coordinators send notification letters, listing ARC actions and recommendations, to
cadets after the records were reviewed. Advisors and AOCs receive copies.

d. Cadets recommended for disenrollment after a records review receive a letter via CAMIS
through their AOC notifying them of a mandatory formation to receive information about the
ARC process. At this meeting, the ARC coordinators distribute official disenrollment
recommendation notification letters and brief cadets on the appeal process. After receiving
this documentation, cadets have 72 hours to choose one of the following two options:

(1) Personal Interview. Cadets directly address the ARC. Appealing cadets may submit
written statements for consideration at the personal interview. Written appeal packages
are due to the ARC coordinator no later than five days after receipt of the official
notification letter. The ARC interview is the only time cadets are permitted to present
their cases verbally and/or in writing. To exercise this right, a cadet must appear in
person on the date, time, and location the cadet is scheduled to appear. Cadets will not be
allowed to call witnesses to testify in person before the ARC, although the
advisor/AAOCA and AOC are required to attend. When preparing for an ARC
interview, a cadet should do the following:

(a) Give mature consideration to the situation.
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(b) Be prepared to be open and frank with the committee and, while not making
excuses, discuss personal matters, if any, which affected academics.

(c) Before the committee interview, meet with the academic advisor/AAOCA to
complete the USAFA Form 68 and to design an academic program that provides the
best opportunity for academic success.

(d) Come into the ARC interview with a plan and be prepared to take responsibility
for your current situation. The plan should be a realistic assessment of ability and
potential. Set attainable goals; discontinue habits that netted the current poor results.

(e) Consult with current course instructors to establish a "get well" plan of action
IAW the USAFA Form 68, Cadet Academic Deficiency Evaluation and Probation
Action Plan.

(2) Waiver of personal interview and written statements.

e. The ARCs interview cadets who elect option (1) above no earlier than the day after appeal
packages are due. After the interview, the ARC re-votes to retain or recommend
disenrollment of the appealing cadet.

(1) Student Academic Affairs sends notification letters containing ARC actions, via
AOCs and Academic Advisors, to cadets retained after the ARC interviews.

(2) ARCs forward disenrollment recommendations to the Dean of the Faculty. The Dean
of the Faculty can retain the cadet or forward the ARC’s disenroll recommendation to the
Superintendent for final disposition. If the Superintendent’s decision is to disenroll the
cadet, the Staff Judge Advocate (JA) sends notification letters to cadets

5-8. DISENROLLMENT PROCEDURES

a. Disenrollment of Cadets. Deficient cadets are processed for discharge or disenrollment in
accordance with the provisions of AFI 36-3504.

b. Notification Procedures. JA notifies cadets of final disenrollment decisions. Disenrolled
first- and second-class cadets will also be notified about decisions concerning their active
duty commitments. JA counsels all disenrollees of their rights and options.

c. Legal Reexamination. Title 10, U.S.C. 9351. Any disenrolled cadet who is deficient
because of failure to pass a required examination or course equivalent in any one subject is
entitled to a reexamination of equal scope and difficulty in that subject, provided both the
cadet’s semester and cumulative GPAs are greater than or equal to 2.0 for all courses
exclusive of the one failed. The cadet must apply in writing to Student Academic Affairs,
Curriculum and Academic Affairs Division (DFRC).
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(1) Notification. Student Academic Affairs notifies eligible cadets in writing. The
notification letters include all pertinent information regarding the entitlement to
reexamination.

(2) Cadet Acknowledgment. Cadets entitled to a reexamination must be counseled by
the ARC coordinator concerning their Title 10 rights. Cadets will designate in writing
their intent to take the reexamination. The written notification is due no later than ten
days after receipt of the official written notification of disenrollment. Cadets electing
reexamination will not out-process, but will be removed from the Cadet Wing until the
results of the reexaminations are known. The department offering the failed course
prepares, administers, and grades the reexamination within five duty days of their
notification of the request. The five duty days do not include weekend days, federal
holidays, periods of authorized emergency leave, or days the cadet is admitted as an
inpatient in a hospital. Cadets awaiting reexamination will not be sent TDY. The re-
exam will be of comparable scope and difficulty to the final examination in the failed
course. Departments notify DFRC in writing of the cadet's grade for placement in the
cadet's official records.

(3) The department administering the reexamination endorses the cadet acknowledgment
letter, annotating the date, time, and location of the reexamination.

(4) Cadets prepare for reexamination primarily through individual study. They will not
be allowed to attend regularly scheduled classes in the course in which they are retesting.

(5) When cadets are disenrolled at the end of fall semester or at the end of the summer
term, they will attend all academic and military formations while awaiting reexamination.

(6) When cadets are disenrolled at the end of spring semester, they retest in lieu of
summer break.

(7) A cadet who successfully passes a reexamination is formally readmitted to the Cadet
Wing. The failed course must be repeated the following offering term. (See USAFA
Instruction 36-3523).

(8) A cadet who fails a reexamination is not authorized a second reexamination. The
case will be forwarded for final disposition in accordance with AFI 36-2020.

d. Readmission of Former Cadets Program (USAFAI 36-2005). Cadets disenrolled
academically must attend another four-year accredited university in order to qualify for
readmission. If they improve their grades and take courses that may transfer to USAFA, they
may be eligible to apply for readmission under the Readmission of Former Cadets Program.
The program requires interested students to again secure an Academy appointment and again
complete the entire application process.
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5-9. CLASS ATTENDANCE BY CADETS RECOMMENDED FOR DISENROLLMENT

a. Class Attendance by Cadets Recommended for Disenrollment. Cadets recommended for
disenrollment after the fall or summer semester will be placed into classes in a provisional
status. Cadets recommended for disenrollment after the spring semester will be removed
from first period summer academics, military training, and summer break and be placed in
Operations Group Admin Squadron. Cadets will remain in this status until their cases have
been resolved.

(1) A disenrolled cadet is immediately withdrawn from classes and begins out-processing.

(2) A retained cadet is removed from provisional status and readmitted to the Cadet
Wing.

b. Resigning Cadets. Cadets who plan to resign at the end of a semester and elect to take
final examinations will receive letter grades and may be disenrolled for academic deficiency
in lieu of voluntary resignation if they are deficient in studies at the final grade report. In
order to avoid the possibility of academic disenrollment, a cadet must resign and be officially
removed from all classes prior to the start of finals. The Director of Cadet Personnel and
Administration (A1A) and DFRC will agree upon and publish the latest date a cadet may
resign and still be excused from final examinations. Cadets resigning after Lesson T20, but
before final examinations, will receive grades of WP or WF, as appropriate.

5-10. WHY SHOULD CADETS WORRY ABOUT ACADEMIC DISENROLLMENT?

a. First- and second-class cadets disenrolled from the Academy have an active duty service
obligation. It is rare for this obligation to be waived.

b. Academic disenrollment seriously affects a student's chances of enrolling in another
university, even on a probationary status. Many universities require a petition for entry and
allow only one semester to correct deficiencies.

c. Academically disenrolled cadets desiring readmission into the Academy must go through

the same admission procedure as new appointees and again secure an appointment.
Readmission is not assured.

5-11. WHAT CAN A CADET DO TO PREVENT ACADEMIC PROBLEMS?

a. Take responsibility for her/his academic program.

b. Create a long-term plan for academic success by setting realistic, attainable goals.

c. Take advantage of all the help that is available, including EI, the Academic Success
Center (the Writing Center, the Academic Success and Reading Enhancement programs, and

the intercollegiate study hall), and the Cadet Counseling and Leadership Development
Center.
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d. Consult his/her squadron academic officer, advisor, advisor-in-charge (AIC), course
instructors, and DFRC Academic Review Committee Coordinators.

e. Approach his/her scholarship to USAFA with an understanding that academic, athletic,
and military performance are of equal importance to one's success at the Academy.

f. Strive for EXCELLENCE in academics. It is a core value that applies to all mission
areas.
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CHAPTER 6
SPECIAL PROGRAMS

6-1. CADET SEMESTER EXCHANGE ABROAD PROGRAM (CSEAP). The Air Force
Academy offers semester-long, reciprocal exchange programs with several international military
academies. Exchange agreements are approved by the USAFA Superintendent and Secretary of
the Air Force for International Affairs (SAF/IA), and their equivalent foreign counterparts.
Current exchanges exist with Canada, Chile, France, Germany, Japan, Singapore and Spain.
These exchanges occur during the fall and/or spring semester of the first or second-class year.
International semester exchange cadets at USAFA are not required to take final exams. This
program is grounded in Air Force Instruction (AFI) 16-109 (International Affairs Specialist
Program) requirements, established by AFI 16-111 (Cadet Semester Exchange Abroad Program),
and administered at USAFA in accordance with USAFAI 16-101 (International Education
Programs). In accordance with USAFAI 16-101, the International Programs Council oversees all
USAFA international programs, and DFF/DFIP administers them. The strategic purpose of the
program is to strengthen USAFA cadets’ foreign language skills and bolster cross-cultural
understanding and interoperability between US and allied air forces to meet DoD and AF
objectives.

6-2. CADET SEMESTER STUDY ABROAD PROGRAM (CSSAP). The Air Force Academy
has semester-long study abroad programs at foreign civilian universities for cadets studying
several of the eight languages taught at DFF: Arabic, Chinese, Japanese, Portuguese, Russian,
and Spanish. This program was established in accordance with the Office of the Secretary of
Defense’s 2005 Defense Language Transformation Roadmap to “exploit study abroad
opportunities to facilitate language acquisition” (required actions 1.Q.). Its purpose is to
strengthen USAFA cadets’ foreign language skills, increase cultural awareness and enhance their
ability to operate effectively in cross-cultural environments. CSSAP is administered at USAFA
in accordance with USAFAI 16-101. This program was originally designed for Foreign Area
Studies majors. Cadets from other disciplines may participate, provided that their advisors,
working in concert with other departments and DFF/DFIP prior to departure, can establish a plan
for meeting all graduation requirements.

6-3. CSEAP/CSSAP SELECTION, PREPARATION, AND ACADEMICS.

a. Candidate Selection. Cadets interested in semester exchange or study abroad are
encouraged to work with academic advisors as early as their first year at USAFA. Cadets
should plan their coursework to accommodate a semester to study at a foreign institution.
Second and Third-class cadets with a minimum 2.6 cumulative GPA, who will have
completed the appropriate For Lang 322, or equivalent, by the time of departure are eligible
to apply. Cumulative MPA and PEA scores of 2.6 or better are also expected. Waivers to
these criteria may be granted by CWV or ADP. Program participants may not be on any
probationary status at the time of travel. A cadet who is on probation at the time when
applications are submitted may only apply with squadron AOC approval. Eligible cadets
should apply through the Office of International Programs (DFIP) in the fall of the second-
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class year or earlier as denoted by a specific exchange program. DFIP will ensure
notification to the Cadet Wing of the application period.

b. Preparation. Cadets selected as primary or alternate candidates for semester overseas
programs must be available all three summer periods prior to their study abroad semester and
could be required to take an academic course or depart on exchange without leave. Cadets
must complete academic coursework as necessary to satisfy all graduation requirements.
Cadets must coordinate with their academic advisors and ADP to develop a plan specifying
which classes they expect to receive credit for while studying abroad. DFIP will provide
course catalogs or equivalent for each program. However, due to the structure and curricula
of our partner academies, course information is not readily available for all locations. Tables
6.1 through 6.4 at the end of this chapter show courses that have been approved for transfer
credit in recent years and DFIP maintains additional information that should be considered.
The cadet will need to work closely with the academic advisor, DFIP, and any departments
involved in the cadet’s credit transfer plan to ensure all major, elective, and core
requirements will be satisfied before graduation.

c. Transfer Credit. Course credit transfer may be awarded to meet major’s requirements,
Foreign Area Studies electives (for non-FAS majors), and core equivalents. USAFA cadets
will receive pass/fail grades for their foreign coursework. Cadets considering participation in
CSEAP or CSSAP should work with their advisor, ADP, and DFIP to carefully plan and
manage their academic program before, during and after their intended semester of
participation. Within the spirit of the program’s purpose, this planning should maximize
opportunities for foreign coursework to transfer toward their academic major’s requirements
and FAS courses. The following process should be used by all cadets and advisors planning
to participate in CSEAP/CSSAP:

(1) As soon as possible, but no later than lesson 15 of the semester prior to
CSEAP/CSSAP participation, the cadet and advisor shall establish an academic plan that
maximizes the opportunities for foreign coursework to transfer toward their academic
major’s requirements and electives. Each academic major is encouraged to be as flexible
as possible in determining how each of these courses may fit into their academic major’s
requirements and therefore maximize the cadet’s ability to receive transfer credit for their
time abroad. In addition to major’s classes, any cadet participating in a semester program
overseas in a foreign language environment may receive experiential credit for For Lang
495 and For Ar Stu 495. A cadet may typically earn credit for a maximum of 6 courses
while abroad, and may request authorization from the Director, DFIP to receive credit for
additional courses. The Director will coordinate with the AIC of the cadets’ departments
in cases for which an exceptional courseload pursued overseas justifies additional credit.

(2) Credit toward academic courses that meet graduation requirements will be the
primary objective within the maximum course load, including course equivalents for
major’s, elective, and core courses. Approval for credit to fulfill requirements for
USAFA core courses is possible using the following table of core substitutes and
constrained by considerations (a) through (g) below:
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Cadet can receive
transfer credit for
the following
core substitute

Fulfilling the requirement
for one of the following
core courses

If the course taken abroad/on exchange
contains roughly the following
course objectives/content

- Biology 315
(Bas Sci 401BI)

- any course using the content of biology to teach
critical thinking and the principles of science and the
scientific method

Bas Sci 401 _ Math 300/356/377 - in‘Froductory s:teltisties, pronability, hypethesis
(Bas Sci 401MA) testlng,.probablhty distributions, correlation or
regression
- Astro Engr 310 - history, principles, challengee of space, orbits,
(Engr 401AS) sp'acecraft systems, launch vehicles, re-entry or
mission management
- Aero Engr 315 - .intr'odu'ctory aircraft design? fluid mechanics,
(Engr 401 AE) airfoil/wing aerodynamics, aircraft performance, or
stability & control
_ECE 315 - intreductony electrical or computer engineering
Engr 401 (Engr 401EC) principles, signal analysis, electronic system design
or evaluation
- the Science and Technology Energy/Systems
Option is fulfilled by one of a suite of courses,
- Science & Technology | which vary in their intended course year, but several
Energy/Systems Option | are 300-level courses (e.g. Aero Engr 241, Chem
(Engr 401ST) 335, Comp Sci 453, Engr 311, Geo 310, Mech Engr
312, Meteor 320, Ops Rsch 310, Physics 421, or Sys
Engr 310)
- Beh Sci 310 - leadership development through academic study of
(Soc Sci 401BS) principles and applied exercises
- successful techniques in allowing people to
- Mgt 400 understand & influence their environment, models &
) . processes, interrelationships of power, or techniques
Soc Sci 401 (Soc Sci 40IMG) contributing to decision making in complex,
uncertain situations
- principles of the global environment, international
- Soc Sci 412 relations, comparative politics, gender roles, culture
(Soc Sci 401SS) and physical processes, or the influences on global
or national politics
- study of major moral theories, application to moral
problems, ethical action, understanding of civic,
- Philos 310 cultural & international contexts or influential
Hum 401 (Hum 401PH) normative theories of ethics, devotes substantial in-
class treatment to the just-war tradition with
associated reading assignments and homework
- MSS 415/416 - basic defense structure, roles, and missions of other
(Hum 401MS) Military Services, the combatant command
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structure, and the nature of military power and joint
warfare

- moral & intellectual aspects of war as expressed in
literature, written and oral communications skills, or
major canonical works of fiction, memoir and
oratory addressing complexities & ethical issues of
war/leadership

- English 411
(Hum 401EN)

(a) Equivalency is defined as a suitable substitute for the corresponding USAFA
offering within the spirit of the program’s overarching purpose; course syllabus and
associated learning outcomes need not correspond on a direct one-for-one basis in
order to receive credit for a course. If a department believes the substance of a
particular core equivalent is not met by the CSEAP/CSSAP course offering,
departments and advisors are encouraged to work with cadets to develop acceptable
alternatives aligned with the desired outcome. For instance, a department may work
with the cadet and an instructor to create a 499 course with independent coursework,
and/or deliverable materials that may be completed during the CSSAP semester and
either submitted or presented upon the cadet’s return (or via networked means while
abroad). Additional requirements should be the exception, not the rule.

(b) Cadets and their advisors are responsible for working with departments to
coordinate approval for credit within the major or minor discipline. DFF/DFIP,
working with DFR, will coordinate with departments to effect transfer credit for core
courses. Approval for equivalency credit is granted by the Department Head or the
department’s designated official.

(c) Within one week of beginning academic coursework at the foreign military
academy or civilian institution, each cadet must contact DFIP to update and/or refine
their academic plan for the semester. Offered courses frequently change. DFIP will
work with the advisor and the cadet to adjust the plan based on circumstances.
Potential transfer credit from any additional departments will be coordinated within
two weeks of notification.

(d) DFIP will maintain records of foreign coursework to include country, location,
institution, course titles and descriptions.

(e) Upon receiving proper coordination/approval for transfer credit for USAFA
courses and successfully completing equivalent foreign coursework, major’s courses,
FAS courses, core course, or core substitute will appear on the cadet’s transcript
indicating pass/fail credit.

(f) Due to curriculum changes and internal scheduling processes at foreign
institutions, course availability cannot be guaranteed until after cadets report to their
respective overseas programs. Therefore, while tables 6.1 — 6.4 provide a perspective
of what is available at selected foreign academies, they do not ensure the transfer of
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credit. Cadets and advisors will refer to DFIP resources during planning to confirm
expected course offerings.

(g) In cases of unresolved conflict between departments and advisors regarding
equivalent credit, the circumstances will be presented to Director, DFIP who will, if
necessary, present it to the appropriate Division Chair for a final decision on
divisional core substitute credit.

6-4. SERVICE ACADEMY EXCHANGE PROGRAM. (USAFAI 36-2001, Cadet Service
Academy Exchange Program). The Air Force Academy has a semester-long exchange program
with the U.S. Military Academy at West Point, the U.S. Naval Academy at Annapolis, and the
U.S. Coast Guard Academy at New London. Cadets selected for this program during their fourth
semester attend the sister academy during the fall of their second-class year. Academic grades
received at sister service academies transfer to USAFA and are included in the cumulative GPA.
If end-of-semester grades would result in academic probation status at USAFA, the cadet is
placed on academic probation upon return. Interested cadets apply through their Air Officer
Commanding (AOC).

6-5. ENGLISH AS A SECOND LANGUAGE (ESL) PROGRAM. (FOI 36-164, Policies and
Procedures for Cadets Who Speak English as a Second Language). Academic departments may
grant up to double time on quizzes, graded reviews, and final examinations to ESL students as
agreed upon by course director, instructor, and student. ESL students must be permitted to use
an English or foreign language dictionary. Suitable arrangements must be made between cadets
and instructors to schedule quizzes, graded reviews, and final exams. For further information,
contact the ESL Program Manager in the Academic Success Center (DFRL) at 333-4172.
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Table 6.1

CHILEAN EXCHANGE TRANSFER CREDIT MATRIX

Cadets may earn credit for a maximum of 6 courses without Director, DFIP approval in
accordance with paragraph 6-1.c.(1).

Chilean Academy Courses

USAFA Equivalent Course(s)

Maximum Transferable
Courses (Semester Hours)
Allowed

Language Course Enrollment
or Experiential Learning

Spanish 495 Special Topics
For Ar Stu 495 Special Topics

(up to 6 sem hrs)

Bas Sci 401, Engr 401, Soc Sci 401, Hum 401

Core Substitute Coursework (3 sem hrs)
(see paragraph 6-.1c)
g}tl}};e];:(slb;Siipelffgsmunmng Phy Ed 477 Independent Exercise (0.5 sem hr)
Aecronautical Engineering Aero Engr 315 Fundamentals of Aeronautics (3 sem hrs)
Statistical Probability Math 300 Introduction to Statistics (3 sem hrs)
Linear Algebra Math 344 Matrices and Differential Equations (3 sem hrs)
Commgmga tions Systems ECE 446 Applied Communication Systems (3 sem hrs)
Applications
. Econ 332 Microeconomic Theory I Choose 1 USAFA course
Economics (taught at the APA) Econ 495 Special Topics ! (3 sem hrs)
Project Evaluation Mgt 495 Special Topics Choose 1 USAFA course
(taught at the APA) Ops Rsch 495 Special Topics (3 sem hrs)
Aeronautical History of Chile &?84135(}8;(;%2{)1}}10;Z&merlcas (3 sem hrs)
Military Fundamentals MSS 415/416 Contemporary Joint Operations (3 sem hrs)
Military Psychology Beh Sci 495 Special Topics (3 sem hrs)
International Economics Econ 450 Intematif)nal Ecogomics ' Choose 1 USAFA course
Econ 459 Economics of Latin America (3 sem hrs)
Cost Accounting Mgt 341 Financial Accounting (3 sem hrs)
Law Law 495 Special Topics Choose 1 USAFA course
ForArStu 495 Special Topics (3 sem hrs)
Law 495 Special Topics
Labor Law Law 495 Sgecial Togics Choose T USAFA course
Law 340* (Legal Studies Majors only) (3 sem hrs)
Administration Science Mgt 400 Management and Command Choose 1 USAFA course
(3 sem hrs)
Logic and Philosophy of Science Ph!los 200 Introduction to Philosophy . Choose 1 USAFA course
Philos 330 Intro to the Philosophy of Science (3 sem hrs)
Other academic coursework Appropriate USAFA Equivalent Credit (TBD)

USAFA cadets majoring in engineering areas may require special course scheduling at the Aeronautical
Polytechnic Academy (APA) while attending the Chilean exchange.

65




Table 6.2

FRENCH EXCHANGE TRANSFER CREDIT MATRIX

Cadets may earn credit for a maximum of 6 courses without Director, DFIP approval in
accordance with paragraph 6-1.c.(1).

French Academy Courses

USAFA Equivalent Course(s)

Maximum Transferable
Courses (Semester
Hours) Allowed

Language Course Enrollment or
Experiential Learning

French 495 Special Topics
For Ar Stu 495 Special Topics

(up to 6 sem hrs)

Bas Sci 401, Engr 401, Soc Sci 401, Hum 401 (see

Core Substitute Coursework paragraph 6-.1¢) (3 sem hrs)

Physical Education Phy Ed 477 Independent Exercise (0.5 sem hr)

Military Strategy MSS 415/416 Contemporary Joint Operations (3 sem hrs)

Astrodynamics Astro Engr 310 Introduction to Astronautics (3 sem hrs)
Aero Engr 315 Fundamentals of Aeronautics*

Acronautics Aero Engr 341 Aero Fluid Dynamics (3 sem hrs each)

Aero Engr 342 Computational Aerodynamics
Aero Engr 351 Aircraft Perf and Static Stability

Aerospace Structures Resistance of

Materials Engr Mech 495 Elasticity (3 sem hrs)
Computer Architecture & Flight Engr 342 Linear Control System Analysis &
. (3 sem hrs)
Control Design
Organizational Management Mgt 400 Management and Command (3 sem hrs)
Europegn Politics and International Soc Sci 412 Geopolitics (3 sem hrs)
Relations
Econ 301 Macroeconomics
. Econ 351 Comparative Economic Systems
Economy and Finance Econ 473 Public Finance (3 sem hrs)
Soc Sci 412 Geopolitics
Other academic coursework Appropriate USAFA Equivalent Credit (TBD)

* Recommended that cadets take this course prior to their exchange due to the higher level of math involved.
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Table 6.3

GERMAN EXCHANGE TRANSFER CREDIT MATRIX

Cadets may earn credit for a maximum of 6 courses without Director, DFIP approval in

accordance with paragraph 6-1.c.(1).

German Academy Courses

USAFA Equivalent Course(s)

Maximum Transferable
Courses (Semester
Hours) Allowed

Language Course Enrollment or
Experiential Learning

German 495 Special Topics
For Ar Stu 495 Special Topics

(up to 6 sem hrs)

Core Substitute Coursework

Bas Sci 401, Engr 401, Soc Sci 401, Hum 401
(see paragraph 6-.1c)

(3 sem hrs each)

Physical Education: Organized
sport or exercise

Phy Ed 477 Indpendent Exercise

(0.5 sem hrs)

Beh Sci 310 Foundations for Leadership and

Leadership Theory and Methods Character (3 sem hrs)
Air Force Doctrine MSS 415/416 Contemporary Joint Operations (3 sem hrs)
Politics and History Pol Sci 471 Politics of Europe (3 sem hrs)
Other academic coursework Appropriate USAFA Equivalent Credit (TBD)
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Table 6.4

SPANISH EXCHANGE TRANSFER CREDIT MATRIX

Cadets may earn credit for a maximum of 6 courses without Director, DFIP approval in
accordance with paragraph 6-1.c.(1).

Spanish Academy Courses

USAFA Equivalent Course(s)

Maximum Transferable
Courses (Semester
Hours) Allowed

Language course Enrollment or
Experiential Learning

Spanish 495 Special Topics
For Ar Stu 495 Special Topics

(up to 6 sem hrs)

Core Substitute Coursework

Bas Sci 401, Engr 401, Soc Sci 401, Hum 401
(see paragraph 6-.1c)

(3 sem hrs each)

Physical Education: Organized sport
or exercise

Phy Ed 477 Indpendent Exercise

(0.5 sem hrs)

Aerodynamics/Principles of Flight Aero 315 Fundamentals of Aeronautics (3 sem hrs)
Engines & Rockets Astro Engr 436 Small Spacecraft Engineering [ (3 sem hrs)
Physiology & Flight Safety Biology 345 Aerospace Physiology (*only 2 sem hrs*)
Applied Computer Science Comp Sci 495 Special Topics in Comp Sci (3 sem hrs)
Electronics I ECE 315 Principles of AF Electronic Systems (3 sem hrs)
Applied E lectronics & Applied ECE 343 Electromagnetics (3 sem hrs)
Electronics 11

Mechanics & Thermodynamics Energy Systems Core Option (3 sem hrs)

Human & Physical Geography

Geo 250 Human Geography
Geo 351 Intro to Physical Geography

(*6 sem hrs*)

Geo 382 Remote Sensing and Imagery Analysis

Graphic Expression Techniques Geo 495 Special Topics in Geography (3 sem hrs)
Social Psychology Beh Sci 352 Social Psychology (3 sem hrs)
Social Investigation Techniques Beh Sci 231 Basic Research Methods & Stat Tools (3 sem hrs)
Military Sociology Beh Sci 360 Sociology (3 sem hrs)
Political Economics Econ 355 Macroeconomics (3 sem hrs)
Economic Development Econ 454 Economics of Development & Conflict (3 sem hrs)
Defense Economics Econ 495 Special Topics in Economics (3 sem hrs)
International Relations Soc Sci 412 Geopolitics (3 sem hrs)
Management Mgt 400 Management and Command (3 sem hrs)
.. MSS 415/416 Contemporary Joint Operations

Defense Politics Pol Sci 302 Politics of Natianal Sccurity (3 sem hrs)
Air Support I / Air Support 11 MSS 365 Developing the Air Force Strategist (3 sem hrs)
Security and Defense Pol Sci 302 Politics of National Security (3 sem hrs)
Current World Political Events Pol Sci 471 Politics of Europe (3 sem hrs)
Other academic coursework Appropriate USAFA Equivalent Credit (TBA)
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6-6. ACADEMICALLY AT-RISK PROGRAM. This program is designed to provide
academically "at-risk" cadets with a lighter academic load during their fourth-class year to
increase their chances for successfully meeting graduation requirements. Cadets may not decline

their placement into the program, nor can they volunteer for the program. Cadets may volunteer
for the Study Skills 101 course.

a. "At-risk" fourth-class cadets take four academic courses and Study Skills 101 during the
fall semester. During the spring semester, at-risk cadets will take five academic courses.
Cadets in one or more of the categories listed below may be placed in the program:

(1) Verbal Waiver (ACT <24 or SAT < 580)
(2) Math Waiver (ACT <25 or SAT <560)
(3) PAR (Prior Academic Record) <400
(4) Academic Composite < 2800

b. Procedures

(1) DFRC provides AOCs, AAOCAs, and the Academic Success Center with a list of
academically at-risk cadets.

(2) Academically at-risk cadets are identified on the APS by enrollment in Study Skills
101 in the fourth-class fall (refer to Chapter 12, Course Descriptions, under Learning
Skills).

(3) An academically at-risk cadet who wishes to take more than five academic courses in
the fourth-class spring semester may do so if he/she qualifies for an overload (3.0 or
greater fall GPA). At mid-semester, the ARC may direct any overloaded, deficient cadet
to drop a course.

(4) An academically at-risk cadet who fails a course during the academic year may be
directed to forfeit summer break in the summer and take an academic course.

6-7. HOSPITAL INSTRUCTION PROGRAM (HI). (USAFAI 36-3509, Extra Instruction and
Hospital Instruction for Cadets). The HI program helps cadets maintain their academic course
work at a proficient level while hospitalized. While this program is primarily for cadets who
experience an extended stay due to illness or injury, extra instruction services are available for all
cadets.

6-8. EXTRA INSTRUCTION PROGRAM (EI). (USAFAI 36-3509, Extra Instruction and
Hospital Instruction for Cadets). Extra instruction provides an opportunity for students to meet
one-on-one with their instructors to obtain additional, out-of-class assistance in academic areas.
Extra instruction is the right of all cadets and is highly encouraged for cadets experiencing
academic difficulty. All instructors are willing to help any cadet in need of additional academic
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assistance.

6-9. ACADEMY SCHOLARS PROGRAM. The Academy Scholars Program helps
academically talented cadets to reach their full potential by offering a unique and challenging
path through the curriculum, thereby providing the Air Force and our nation with a pool of
intellectually talented and well-rounded leaders. The curriculum consists of special core course
sections (core substitutes) that deepen the scholars’ intellectual development in the liberal arts
and beyond. This enrichment program’s pedagogical principles involve forming learning
communities (a cohort of cadets enrolled in the same sections) to provide close interaction
among the same students over a four-year period, in courses pursuing a coherent theme — the
development of Western and other intellectual traditions. This close interaction, in pursuit of a
liberal education, encourages a culture of academic excellence allowing each cadet to develop
his or her full intellectual capacity.

a. Background. The Academy Scholars Program addresses several academic issues at
USAFA, and several trends in the Air Force, the global security environment, and higher
education at the beginning of the 21* century. USAFA’s efforts to recruit the best qualified
applicants, in addition to the competitiveness of our cadets for graduate scholarships, support
a program focused on intellectual development across all four of USAFA’s academic
divisions.

b. Admission to the Academy Scholars Program. Shortly after the first progress report in the
fall semester, eligible cadets in each new class (based on their entering academic composite
and fall prog GPA) will be offered the opportunity to apply for program entry. Those
accepted will be admitted into the program at that time. Eligible cadets may apply for
acceptance in subsequent semesters. Cadets who wish to take Academy Scholars courses,
but who are not formally in the program, may do so on a space available basis with the
approval of the Program Director. A cadet will be considered for removal from the program
if his’/her GPA drops below 3.5. Additionally, any form of probation (honor, conduct,
aptitude, athletic, or academic) restricts a Scholar to course participation and from
complementary opportunities.

c. Academy Scholars Program Curriculum. The standard sequence is English 211S/Hum
200, History 100S, Beh Sci 110S, Comp Sci 110S and Pol Sci 2118 in the spring semester of
the fourth-class year, depending on each cadet’s particular circumstances. Remaining
Scholars sections will be scheduled during the semesters indicated. Please note that courses
not listed here may occasionally be offered, and courses listed here may not be offered;
contact the Program Director for more information. To graduate as an Academy Scholar,
cadets must complete ten Scholars courses; some courses, indicated by an asterisk in the
table below, are specific requirements. Scheduling accommodations for specific cadet needs
can be made with program, Department Head, and Registrar and Director of Student
Academic Affairs approval.
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d. Recommended Sequence for Academy Scholars Program Courses:

Core Course Year Semester
Chem 110S 4° Fall
History 100S 4° Fall/Spring
Comp Sci 110S 4° Spring
English 211S* or Hum 200* 4° Spring
Beh Sci 110S 4° Spring
Physics 110S 4° Spring
Pol Sci 2118 4° Spring
Econ 201S 3° Fall
Physics 2158 3° Fall
History 300S 3° Fall/Spring
Law 220S 3° Fall/Spring
MSS 200S 3° Spring
Engr Mech 220S 3° Spring
Biology 315S 2° Fall
Philos 310S 2° Fall
Soc Sci 4128 2° Fall
Hum 400** or 400S** 2° Fall
Aero Engr 315S 2° Spring
Math 300S 2° Spring
MSS 4158 2° Spring
Capston@ Seminar: Statesmanship* Lo Fall
Soc Sci 4955
Major’s Capstone Experience or 499 1° Fall/Spring
Mgt 400S 1° Spring
* Required Scholars Courses
** Hum 400 for those who completed Hum 200;
Hum 4008 for others

6-10. SUMMER PROGRAMS. Academic, airmanship/aviation, and military training core
requirements are offered during the summer. Commandant of Cadets summer schedulers
coordinate scheduling procedures with DF, 306 FTG, and Athletics (AD). As the single point of
contact for all program actions, USAFA/CWTS also notifies cadets of flight and military training
summer program registration and changes.

a. Military Training. All cadets will complete two programs per summer. For the two upper
classes, one program will be a leadership program. Certain summer military training
programs must be completed to meet graduation requirements. Specific requirements
will vary by cadet class. General graduation requirements are as follows:

(1) Core military training requirements:
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(a) Basic Cadet Training (BCT) student (Basic Trainee)

(b) Expeditionary, Survival, and Evasion Training (ESET) student and
Commissioning Education (Cmsng Edu) (Third-Class Student)

(c) Operation Air Force (Ops AF) or equivalent (Air Education Training
Command (AETC) Leadership Ops, CE Ops/Civil Engineer Field
Engineering Readiness Laboratory (CE-FERL) (Second-Class Student)

(2) Leadership Programs: All upper-class cadets will be required to complete one
Leadership Cadre program per summer for manning purposes. First-class cadets
not chosen for CSRP, CSLIP, OpsAF, Powered Flight Program, or Academics
plus Summer Break will be required to perform two Leadership Cadre programs.
Military Leadership programs are:

(a) Any commander selected from the Command Selection Board
(b) BCT Cadre, ESET Cadre, Ops Group Cadre and Staff
(c) CE-FERL Leadership

(d) Cadet Aviation Instructor, Soaring Instructor, Parachuting Instructor,
UAS Instructor, Cyber Instructor, and Space Instructor

(3) “Leadership credit” can be earned in many ways with regards to select academic
year positions and Cadet-in-Charge positions for various programs (e.g., CSLIP
CIC). Although cadets may accumulate numerous “leadership credits,” that does
not excuse them from working Summer Leadership Cadre programs at USAFA.

(4) All cadets are normally assigned three weeks of summer break every summer.
They may choose to give up summer break for a third military training program or
an academic class. In order for cadets to participate in two TDY programs during
the same summer, those cadets must give up their summer break.

(5) The following programs are available to fulfill the additional requirement for two
military training programs each summer.

MILITARY L EADERSHIP PROGRAMS:

All Cadet Commanders Command Center
Cadet Aviation Instructor/Flying Team BCT Cadre

Ops Group Cadre and Staff CE-FERL Leadership
Parachuting Instructor Soaring Instructor
Cyber Instructor Space Instructor
UAS Instructor ESET Cadre

Prep School Cadre
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CAREER BROADENING PROGRAMS:

Falconry Media Flight
Honor Cadre Cadet EMT
CE-SAME Camp Summer Seminar
Sports Camp

JOINT MILITARY TRAINING PROGRAMS:
Marine Bulldog Army Programs
Navy Programs

DE COORDINATED PROGRAMS:

Summer Research (CSRP) Internship
Language Immersion (CSLIP) Cultural Immersion (CIP)
Sem Exchange/Sem Study Abroad Programs Special Projects

AIRMANSHIP/AVIATION PROGRAMS:
Powered Flight Program Precision Flight Training
Aviation Instructor Training

NOTE 1: Summer Training Review Committee (STRC) — Directed Core
Military Training. STRCs can direct core military training in lieu of summer
break during the summer if deemed appropriate for completing graduation
requirements based on circumstances surrounding incompletion of core military
training during prescribed summer term.

NOTE 2: All joint military training programs as well as all camps will have
limited enrollment restricted by USAFA-based program manning.

NOTE 3: Physical Education Review Committee (PERC) — can direct summer
RECONDO 3rd period in lieu of summer break for any Physical Education
deficiencies.

NOTE 4: Cadets must have medical clearance verified before the first day of
class in Armnshp 251. Cadets interested in becoming Soaring Instructors must
take Armnshp 251 during the summer.

NOTE 5: Cadets must have medical clearance verified before enrollment in
Armnshp 490 (Basic Parachuting) and be prepared to pass the fitness test—to
include the 10-second flex arm hang for safety reasons—on day one of training.
(A fitness pre-screen test date will be established through the OPORD or RO to
ensure cadets are ready and/or scheduled appropriately.)

b. Summer Academics. The purpose of summer academics is to enable cadets to correct a
failed grade or deficiency and allow students to achieve personal goals such as
completing a major, strengthening weak areas, or preparing for special academic
programs. Each fall, the DFRC Summer Academics Program Coordinator develops the
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next summer’s academic schedule. The goal of this program is to include most core
courses. Most courses will be open to all interested cadets. Registration for summer
academics is during the registration period held in the spring. After the established
deadline date, changes to a cadet’s summer academic schedule will be reviewed on a
case-by-case basis.

(1) Academic Review Committee (ARC) — Directed Summer Academics. ARCs can
direct summer academics in lieu of summer break if deemed necessary for the
cadet to maintain an achievable course load and graduate in 4 years.

(2) Summer Academics plus Summer Break. This program is designed to serve
academically “at risk™ third-class cadets or first-class cadets who either perform
below average academically but continue to demonstrate the ability to benefit
from a service academy education or, to a lesser degree, maintain above average
academic performance while contributing extensive time to the Academy
community.

NOTE: Academics plus summer break slots are limited to specific class years
depending on the number of cadets needed to fill core military requirements and
will vary from year to year. DFRC selects fourth-class cadets with inputs from
academic advisorssAAOCAs. CWT will waive one military training program
during the summer for those who receive a summer academics plus summer break
slot.

(3) Summer Academics in Lieu of Summer Break. A number of cadets choose to
register for summer academics in lieu of summer break to ease future course loads
or enrich their academic programs. Cadets who wish to drop or add a summer
academic course must do so prior to the end of the registration period in the
spring. After that date, the only additions or deletions will be ARC actions, CWT
changes, or exceptions approved by DFR.

Airmanship Programs. Basic Soaring and Basic Parachuting are not available to first-
and second-class cadets during the summer. Because of the limited number of student
slots available, seats will be filled based on cadet preference weighed against a modified
OPA score (40% GPA, 40% MPA, 20% PEA). Armnshp 420 (Powered Flight Program)
will be offered to select first-class cadets based on scheduling needs for cadets unable to
fulfill this requirement during the academic year.

6-11. BASIC CYBER OPERATIONS (Cyber 256). Cadets have the opportunity to participate

in the cyber operations program during the summer following their fourth-class year or during
the third-class year. Cadets interested in becoming a Cyber instructor should take Cyber 256
NLT the summer of their third-class year and then enroll into Cyber 350 in the 3° spring. Cyber
256 is a 7-day program scheduled during the summer or as a one block program in fall or spring.

6-12. BASIC SPACE OPERATIONS (Space 251).  Cadets have the opportunity to participate

in the space operations program during the summer following their fourth-class year or during
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the academic year. Cadets interested in becoming a Space instructor should take Space 251 NLT
the summer of their third-class year and then enroll into Space 350. Space 251 is a 7-day
(summer) or 10-lesson (fall or spring) course scheduled during the summer, fall, or spring.

6-13. AIRMANSHIP COURSES. Cadets may complete Armnshp and Aviation courses during
the academic year. Airmanship courses are generally non-academic courses and do not satisfy
requirements for an academic major. Generally, cadets may not upgrade and instruct in more
than one airmanship. The 306 FTG must approve exceptions. Cadets in Armnshp 250
(Introduction to Soaring), Armnshp 251 (Basic Soaring), Armnshp 461 (Soaring Instructor Pilot
Upgrade), Armnshp 490 (Basic Parachute Training), and Armnshp 491 (Advanced
Parachute/Jumpmaster/Instructor Training) cannot participate in any other airmanship program
during that course. Except for Armnshp 461 (Cadet Soaring Instructor Upgrade) and Armnshp
491 (Jumpmaster/Instructor Training), these courses are non-academic and cannot satisfy
requirements for an academic major. Parachuting and soaring courses do not factor into a
cadet’s course load; however, they cannot be taken by cadets on academic probation (exception:
Armnshp 250, Introduction to Soaring). The minimum entry GPA for upgrade and instructor
parachuting, soaring, and flying team courses is 2.6 semester or cumulative GPA, regardless of
course load. Specific courses may require higher minimum GPA entry requirements; see course
descriptions for additional information. Cadets will be dropped if placed on academic probation
during any progress report. Cadets not meeting institutional standards and minimum
requirements in any airmanship program may be removed from the course. For additional
information on airmanship opportunities see the Armnshp course descriptions and the
Airmanship Experience Model diagram below for reference.

a. 94 FTS Soaring Program. Cadets may have the opportunity to participate in the soaring
program during their fourth-class year in the Armnshp 250 (Introduction to Soaring) or in
the summer following their fourth-class year in Armnshp 251 (Basic Soaring). Cadets
interested in becoming Soaring Instructors MUST take Armnshp 251. Upper class cadets
can register for Armnshp 250 during the fall or spring, but fourth-class cadets have
priority.

b. 98 FTS Parachuting Program. Cadets may have the opportunity to participate in
Armnshp 490 (Basic Parachuting) during the summer following their fourth-class year or
during their first-class year. Cadets interested in becoming Parachuting Instructors
should take Armnshp 490 NLT the summer before their third-class year. Registration for
Basic Parachuting during the school year is open to all upper-class cadets; however, the
limited number of seats is prioritized by the most senior class year first, followed by
OPA. Cadets who wish to participate in Basic Parachuting must volunteer, weigh less
than 215 pounds, and pass the fitness pre-screen test.

c. 557 FTS Powered Flight Programs. Cadets may have the opportunity to participate in
Armnshp 420 (Powered Flight Program) during their second-class year or during the
summer before their first-class year. Cadets interested in a rated assignment MUST take
Armnshp 420 prior to the Fall semester of their first-class year. For cadets interested in
Armnshp 465 (Precision Flight Training), the Cadet Flying Team, see course description
and eligibility requirements.
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Airmanship Experience Model

Airmanship Experience Model
“Expose and Motivate Early ...” *
“Right Cadet ... Right Experience ... Right Time” *

{ 4° AY |—| Summer |—| 3° AY |—| Summer |—| 20 AY |—| Summer |—| 1° AY

AM-250 AM-251 AM-420 AM-420 AFSC Award
Intro to Soar Soar * Powered Powered

Flight Flight AM-420
AM-490 Powered
Jump_ All Cadets Selective Flight

ho desire a Enrollment
AS-2 w ‘

y USAS00 rated AFSC If Waiver

approved by

AF Officer Test of Basic USAFA/CV
Qualification Test Aviation Skills
(AFOQT) (TBAS) / (~ 75% Complete / 100% Reviewed)

Graduation Physical

AM-490 Jump AM-490 Jump

¢ All cadets desiring rated assignment MUST complete AM-420 (Powered Flight) prior to their 1° fall (A5/8/9 Waiver)

« Rated assignment award is influenced by demonstrated aptitude (Flying Team, Soaring IP, AM-420 solo) and Pilot Candidate
Selection Method (PCSM) score *. PCSM = AFOQT + TBAS + Flying hours

¢ Rated AFSCs include: Pilot, Combat Systems Officer (CSO), Air Battle Manager (ABM), & Remotely Piloted Aircraft (RPA)

Integrity - Service - Excellence

6-14. GRADUATE SCHOOL OPPORTUNITIES. Cadets may wish to attend graduate school
or pursue careers in the biomedical, legal, or other professions after graduating from USAFA.
Cadets may compete for the following programs:

a. National Competitive Scholarship Program. Cadets may compete with students from
other universities for scholarships and fellowships to study for advanced degrees in the
United States and overseas. Among the major scholarships available to cadets are the
following:  Rhodes Scholarship, Marshall Scholarship, Gates Scholarship, Fulbright
Scholarship, Fannie and John Hertz Foundation Fellowship, National Science Foundation
Fellowship, John Stark Draper Fellowship at the Massachusetts Institute of Technology
(MIT) and Rice University, Harvard University Scholarship at the John F. Kennedy School
of Government, East-West Center Fellowship at the University of Hawaii, Program Research
and Education in Space Technology (PREST) Fellowship at George Washington University,
University of Washington Engineering Fellowship, the University of Maryland Scholarship
and the Pardee RAND Graduate School in Santa Monica, CA. Scholarship/Fellowship
recipients will incur an active duty service commitment (ADSC). For additional scholarship
opportunities, contact the Graduate Studies Programs Office (Room 1A97, x3-4172).

b. Graduate School Program (GSP). This program allows selected graduates of the Air

76



Force Academy to attend a master's degree program immediately following graduation. GSP
participants will incur an ADSC.

(1) Number of slots available is determined by the Air Force Educational Resources
Board (AFERB). The GSP slots will be used for departments to bring graduates back
to teach. A number of slots are reserved for the Dean of the Faculty.

(2) Candidates for this program must be willing to return to the Academy as academic
instructors after gaining Air Force experience. Interested cadets should contact their
Advisor-in-Charge or the GSP departmental representative to receive further details.

c. Health Professions. Select cadets may be allowed to enter several health related
professions after graduation.

(1) Medicine: Cadets meeting USAFA's requirements may compete for scholarships to
medical, dental, nursing, or physical therapy programs. USAFA can send up to 38
graduates per year to health profession degree and training programs. For medical
training, graduates can attend any CONUS medical school, including the Uniformed
Services University of the Health Sciences (Bethesda). Graduates attending medical
schools are funded through the Health Profession Scholarship Program (HPSP). The
HPSP pays for tuition, books and other required expenses, and provides a cost of
living stipend. HPSP recipients incur additional commitments to the Air Force.

(2) Cadets interested in any health profession career field or healthcare-related
opportunities should contact the Health Professions Advisor in the Department of
Biology (DFB). Medical schools do not accept AP or validation credits to fulfill the
basic science course requirements. Cadets planning to attend medical or dental
school must take one year each of inorganic chemistry, organic chemistry, physics
and biology, with a laboratory component.

d. Legal Training. USAFA graduates interested in attending law school may pursue such
interest in the following ways:

(1) The Secretary of the Air Force may authorize annually that a graduate of USAFA be
placed in unfunded excess leave as a student at an American Bar Association (ABA)-
approved law school for a period not to exceed 36 months leading to a Juris Doctor
and completion of legal licensing requirements necessary for service as an Air Force
Judge Advocate. Eligibility is limited to USAFA cadets in their first-class year, in
good standing, who have either (a) a minimum 3.25 legal studies major GPA or (b) a
minimum 3.5 majors GPA in another academic specialty accompanied by experience
in the Cadet Mock Trial Program. Eligible first-class cadets must submit their
application to the Department Head, DFL, between 1 October and 15 January of their
first-class year at USAFA. Selection will be on a best-qualified basis, consistent with
the needs of the Air Force. The selected applicant begins law school in the fall
semester after graduation. Applicants are solely responsible for all application
expenses, tuition, fees, associated educational expenses, bar review course fees, and
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bar examination fees. Applicants are authorized to accept tuition assistance such as
scholarships and endowments.

(2) Graduates, along with other commissioned officers, may also apply for one of the
Funded Legal Education Program (FLEP) slots available each year. The number of
slots varies from year to year, depending upon the needs of the Air Force. In recent
years, the number of slots has been between zero and eight. Those selected by the
Judge Advocate General enter law school after two years of commissioned service.
Applications must be submitted to the Staff Judge Advocate at the nearest Air Force
base between 1 January and 1 March of the calendar year in which the applicant
intends to enter law school. Eligibility ends after the sixth year of service. A similar
program available to officers who desire to become lawyers is the unfunded Excess
Leave Program (ELP). The number of applicants accepted annually varies according
to requirements for Judge Advocates.

Officers who complete these programs are normally designated as Judge Advocates and
serve in various legal positions in the Air Force. For more information about these programs,
contact the Law School Advisor (3-3680).

6-15. SCHOLARSHIP PREPARATION. Suggested courses for scholarship preparation are
listed below. Cadets who are considering applying for scholarships or fellowships are
encouraged to take the GRE during the spring semester of their second-class year. Cadets
desiring additional graduate education information should contact the Graduate Studies Programs

Office (3-4172).

a. Suggested Courses for Non-technical Scholarship Preparation:

(1) Core Courses: Schedule before or during fall of first-class year.

Hum 200 Introduction to the Humanities

English 411 Advanced Composition and Public Speaking
Philos 310 Ethics

Hum 400 Humanities Seminar

(2) Electives (Strongly Recommended): Cadets should schedule for fall of first-class
year to retain flexibility, should they decide not to compete for scholarships.
Engineering/Humanities/Social Science 400

Econ 374 Survey of International Economics Issues

English 360 Classical Masterpieces

History 457 History of Military Thought

*History 480 Studies in American Civilization

*History 498 Global Dimensions of History

*Hum 430 The Holocaust

Philos 391/2/3/4  Philosophy Option

Pol Sci 301 Political Theory

Pol Sci 302 Politics of National Security

Pol Sci 491 Capstone Seminar in Political Science: National Security and
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Policical Analysis

(3) Electives (Good Preparation): Second-class year or fall of first-class year.
Beh Sci 352 Social Psychology
Beh Sci 360 Sociology

Econ 351 Comparative Economic Systems
Econ 473 Public Finance
Econ 480 Defense Economics & Applied Economic Research

English 343/344  British Literature
Fine Art 358 Music in History

History 320 History of Technology and Warfare

History 394 The American Way of War

History 483 Great Americans

Law 351 U.S. Constitutional Law

Law 461 International Law

Philos 391/2/3/4  Philosophy Option

Philos 401 Comparative Religion

Philos 402 Philosophy of Religion

Philos 495 Special Topics in Philosophy

Pol Sci 451 American Political Thought

Pol Sci 460 Comparative Security Policy and Civil-Military Relations
Pol Sci 495 Special Topics in Political Science

Soc Sci 483 Principles of Negotiation and the Mediation Process

*Please check with individual departments to confirm availability of courses.

b. Suggested Courses for Technical Scholarship Preparation:

Math 342 Numerical Analysis

Math 360 Linear Algebra

Math 469 Partial Differential Equations
Math 470 Mathematical Physics
Physics 355 Classical Mechanics

c. Suggested Courses for Non-Engineering Majors Pursuing Engineering School: The
following technical/engineering courses should be included in a non-engineering major’s
course sequence if the cadet has aspirations to pursue an engineering degree in graduate

school:
Math 243 Calculus III
Math 253 Advanced Placed Calculus III
Math 245 Differential Equations

Additional mathematics courses, when possible

6-16. BASIC METEOROLOGY PROGRAM (BMP). The BMP is an opportunity for newly
accessed officers from any commissioning source (USAFA, OTS, and AFROTC), to pursue a
post-baccalaureate program in meteorology, with follow-on inclusion into the weather officer
career field (15W). The BMP, managed by the Air Force Institute of Technology (AFIT), is a
challenging non-degree program that averages 10-11 months in length.
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a. It consists of:

(1) Minimum of 24 semester hours of junior/senior level (possibly some graduate)
courses in meteorology, with three semesters of course work in meteorology being
the norm (on the order of 36-42 semester credit hours over summer, fall, spring)

(2) Collateral study in mathematics, physics, and computer science may be required

(3) BMP does not count against an individual’s total 54-month allotment of AFIT
graduate education time

(4) A 3-year ADSC is incurred--served concurrent with any existing ADSC--ADSC clock
starts on program completion

(5) In certain cases, a BS in Meteorology may be attainable, assuming university
prerequisites and/or requirements are fulfilled either prior to or as part of the BMP
program

b. BMP candidates must be commissioned prior to program entry and possess a bachelor's
degree in a technical field such as math or physics. Other degrees may be accepted
depending on the applicant's math and physics coursework background. Eligibility
requirements are determined by AFIT/CIGW. The current standards are as follows:

(1) Typically a 2.8 minimum GPA required, both overall and within a student's major
discipline

(2) Minimum prerequisites include one year of calculus-based physics and one year of
calculus through integral calculus (generally Calc I, II, III sequence) with minimum
grades of "C" in each prerequisite course

(3) A course in Differential Equations is also strongly recommended prior to program
entry or else it will need to be taken as part of the BMP

(4) Exceptions may be possible on a case-by-case basis--approved by AFIT/CIGW
c. Interested cadets should consult with the USAFA Meteorology Advisor-In-Charge (AIC)
or alternate AIC to inquire about the BMP, the USAF Weather Career Field, or to enroll in

potentially helpful USAFA meteorology courses (e.g., Academy or Major’s Options) in
preparation for BMP.
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CHAPTER 7
CORE COURSES

7-1. ACADEMIC CORE CURRICULUM The USAFA academic core curriculum consists of
32 three semester hour core courses, and five semester hours of physical education courses for a
total of 101 semester hours of core. The courses form an intentional, coherent whole which is
organized developmentally to promote learning and growth in three main content areas: Culture
and Global Awareness, Leadership and Human Behavior, and Science and Technology.

The core courses form an intentional, coherent whole which is organized developmentally to
promote learning and growth in the 21 Responsibility, Skills, and Knowledge Outcomes (see
Table 7-1) and three main content areas: Culture and Global Awareness, Leadership and Human
Behavior, and Science and Technology. The 32 academic core courses consist of 29 common
core courses and 3 tailored core courses (2 Foreign Language courses and one Science and
Technology Energy/Systems option). The 32 core courses are organized developmentally by the
class year in which they are to be taken, as follows:

4° Year 3° Year 2° Year 1° Year
Beh Sci 110 Chem 200 Aero Engr 315 English 411
Chem 100 Econ 201 Astro Engr 310 Mgt 400
Comp Sci 110 Engr Mech 220 Beh Sci 310 MSS 415/416
Engr 101 English 211 Biology 315 Soc Sci 412
Courses English 111 Law 220 ECE 315
For Lang 1 MSS 200 History 300
For Lang 2 Physics 215 Math 300
History 100 Pol Sci 211 Philos 310
Math 141 En/Sys Option
Math 142/152
Physics 110

Core courses should be taken in their intended class year. Major’s sequences should be designed
to facilitate this, subject to required programmatic constraints. The flexibility in this curriculum
should come from the major’s sequencing rather than from core sequencing. Accommodations
for specific cadet needs can be made with Department Head and Associate Dean for Student
Academic Affairs approval.

7-2. CORE COURSES All cadets must complete mandatory courses referred to as the core.
Core courses form the foundation around which all majors are built. Cadets are required to take
96 semester hours of DF academic core courses, in addition to 5 semester hours of Physical
Education. Core courses are intended to be taken in the year as indicated by their designator
(e.g., 100-level core should be completed during the fourth-class year, 400-level core should be
completed during the first-class year).

7-3. CORE REQUIREMENTS Below is a listing of core requirements by division. Cadets who
fail a substitute core course may not repeat the course, but must take the original core course.
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DIVISION COURSE DESIGNATOR

BASIC SCIENCES
Biology
Chemistry
Chemistry
Mathematics
Mathematics
Mathematics
Physics
Physics

ENGINEERING
Aeronautics
Astronautics
Computer Science
Elec and Comp Engineering
Engineering
Engineering Mechanics

SOCIAL SCIENCES
Behavioral Science
Behavioral Science
Economics
Law
Management
Military & Strategic Studies
Military & Strategic Studies
Political Science
Social Science

HUMANITIES

English
English

or Humanities
English

or Humanities
Foreign Language
History
History
Philosophy

INTERDISCIPLINARY

3150r 210

100

200 0r 110

141

142 or 152

300, 356, 377, or Beh Sci 231/332
110

215

315 or 210
310
110
315 or 231
101
220

110
310
201
220
400 or 303
200
415 0r416
211
412 or 212

111

211 or 241

200

411, 474, or 484
400

1&2

100

300

310 or 311

Science and Technology Energy/Systems Option
(One of the following courses: Aero Engr 241, Chem 335, Comp Sci 453, Comp Sci 468,
Engr 311, Geo 310, Mech Engr 312, Meteor 320, Ops Rsch 310, Physics 310, Physics 421,

or Sys Engr 310)
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SEMESTER HOURS

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
6.0
3.0

3.0
3.0

3.0



NOTES:

1. Biology 210 serves as a core substitute for Biology 315 for Biology majors and is
recommended for those pursuing advanced courses in biology (e.g., cadets pursuing careers
in the Medical, Dental, Nursing, and Biomedical Sciences Corps). If both Biology 210 and
Biology 315 (to include Biology 315S) are taken by a cadet, the cadet will receive credit for
both courses due to the significant difference in the material covered in each course.

2. Chemistry course level will be determined by summer placement examination, credit
transfer, or AP scores. Chem 110 fills the requirement for cadets who do well on the DFC
placement exam but haven’t had the prerequisite lab experience expected of cadets. Chem
110 fulfills the requirement for Chem 100 (if not already completed) and Chem 200.

3. Mathematics and Operations Research majors take Math 377 to fulfill the core Math 300
requirement. Economics majors must take Math 356. Technical departments have the option
to require their majors to take Math 356. Behavior Science majors must take both Beh Sci
231 and Beh Sci 332 to satisfy the core substitue for Math 300. All other cadets take Math
300.

4. ECE 231 must be taken by Aeronautical Engineering, Astronautical Engineering, Civil
Engineering, Computer Engineering, Electrical Engineering, Mechanical Engineering,
Physics, and System Engineering majors. Majors in other disciplines requiring greater
knowledge of linear circuit analysis and transducer systems may also take this course. If
both ECE 315 and ECE 231 are taken by a cadet, the cadet will receive credit for both
courses due to the significant differences in the material covered in each course.

5. Philosophy 311 serves as a core substitute for Philos 310 for cadets with DFPY
Department Head approval.

6. English 241 will serve as a core substitute for English 211 for any cadet with DFENG
approval. English 474 or English 484 will serve as a core substitute for English 411 only for
cadets pursuing the English major.

7. Hum 200 is a core substitute for English 211. To take Hum 200, students must have
Humanities Chair approval. Hum 200 is an interdisciplinary course designed to lay the
foundation for further study in the disciplines of the Humanities. Hum 400 can fulfill the
English 411 core requirement with English Department Head approval. If both courses in
either of these substitutions are taken, the cadet will receive credit for both courses due to the
significant differences in the material covered in each course. For example, if a cadet takes
English 211 and Hum 200, English 211 will fulfill the core requirement and Hum 200 may
be used for another requirement.

8. USAFA requires two semesters of foreign language course work that can only be fulfilled
by courses taken in the same foreign language, unless waived by DFF. Some majors may
require foreign language study beyond the core requirement. Cadets with foreign language
experience or expertise have the opportunity to validate the foreign language requirement.
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For example, if a cadet scores high enough on the placement exam or through AP testing, he
or she can validate the two semester foreign language core requirement (validation credit is
awarded for the two highest For Lang courses validated). A possible scenario might involve
a cadet who places into For Lang 322. DFR will immediately award validation credit in the
“core” for For Lang 222 and For Lang 321. Cadets with proficiency in languages not taught
at USAFA will be given the option to take the Defense Language Proficiency Test (DLPT)
and can validate the language requirement if they attain a score of 1+ or higher in both
listening and reading.

9. The Science and Technology Energy/Systems Option is fulfilled by one of a suite of
courses which vary in their intended course year, but several are 300-level courses.

10. Cadets taking core Mgt 400 should not also register for Mgt 303 or Mgt 448 due to
significant course content overlap.

11. Aero Engr 210 serves as a core substitute for Aero Engr 315 for Aero Engr majors.

7-4. CORE SEQUENCE Cadets will take academic core courses within one year of their course
number indicators. For example, while cadets should take a 200-level course their third-class
year, they may be able to move the course into the fourth-class or second-class year; they may
not move the course to the first-class year. Advisors can move core courses, with the exception
of Beh Sci 310, one year early or one year late as long as core intentionality is considered and
maintained. Beh Sci 310 requires DFBL Department Head approval to be moved out of the
second-class year.

7-5. CORE COURSE NUMBERING Core courses will be numbered for the year in which the
course is taken (e.g., 100-level for 4°, 400-level for 1°). The course number will therefore reflect
the developmental level of the course (not necessarily the nature of the course content).

7-6. CORE SUBSTITUTES If certain cadets need to take a core course more than 1 year away
(early) from its core year for their major, that version of the course will be identified as a core
substitute and be given a different (appropriate) number. Example: Soc Sci 412 is a core course
for all 1° cadets. Pol Sci majors will normally take that course as 3° cadets enrolled in the core
substitute course labeled Soc Sci 212. These different versions of a core course require different
course descriptions in the Curriculum Handbook because the two versions have different known
prior learning experiences and prerequisites and therefore different developmental expectations
and approaches to the course. A major requiring cadets to take a core course no more than 1 year
away from its core year has the option to create a new core substitute for their majors.
Additionally, specialized versions of core courses are required for some majors (e.g., core
substitute ECE 231 for core ECE 315) or available with department approval for interested
cadets (e.g., core substitute English 241 for core English 211).

7-7. CORE REPLACEMENTS For accreditation-constrained majors (Chem, Bio Chem, Mat
Chem, Comp Sci, Comp Net Sec, Aero Engr, Astro Engr, Civ Engr, Comp Engr, El Engr, Mech
Engr, and Sys Engr) requiring at least 15 major’s courses beyond the core, the 15th course is to
be accommodated by using the Academy Option for a major’s course. For accreditation-
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constrained majors requiring 16 major’s courses beyond the core, the 16th course is to be
accommodated by using a core replacement. A core replacement is a major’s course that
replaces an otherwise-required core course in order to accommodate including 16 major’s
courses in a 47-course total sequence. Replaced core courses are to be at the end of
developmental core sequences in order to preserve the developmental nature and design of the

core curriculum. Ideally, earlier foundational core courses are to be left intact.

7-8. PREREQUISITES FOR CORE COURSES:

COURSE PREREQUISITES COURSE PREREQUISITES
Beh Sci 110 MSS 200
Chem 100 Physics 215 Physics 110
Comp Sci 110 Pol Sci 211
Engr 101 Aero Engr 315 Coigfngniy?hzgh&zz 0
English 111 Beh Sci 310 Beh Sci 110
For Lang 1 Biology 315 Chem 110 or Chem 200
For Lang 2 For Lang 1 ECE 315 Physics 215
History 100 History 300 History 100
Math 141 Math 300/56/77 Math 142 or Math 152
Math 142/152 Math 141 Philos 310
Physics 110 Coreq: Math 142 En/Sys Option
Chem 200 Chem 100 Astro Engr 310 Engr 101 & Physics 110
Econ 201 Math 141 English 411 English 211 or Hum 200
Engr Mech 220 Coreq: Physics 110 Mgt 400 Beh Sci 310 & Philos 310
English 211 English 111 MSS 415/416 MSS 200
Law 220 Soc Sci 412 Pol Sci 211

7-9. CORE PREPARATION COURSES: Cadets may be directed into one or more core
preparation courses. These courses meet graduation requirements and can count towards
USAFA residency requirements in addition to filling the Academy Option in their majors.

a. EAP 109. EAP 109 is a three-semester hour course, scheduled for international or ESL
cadets. Whenever possible, ESL cadets will take EAP 109 their first semester, English 111
their second semester, and English 211 their third semester.

b. Math 130. Math 130 is a three-semester hour pre-calculus math course. Cadets are
placed based on results of placement testing during BCT. Selected cadets will take Math 130
their first semester, Math 141 their second semester, and Math 142 their third semester.

7-10. GRADE PROTECTION

a. Fourth-Class Advanced-Placement Courses. Cadets placed into Math 142(FR), Math 152
(Calculus II), Math 253 (Calculus III), or Math 245 (Differential Equations) in their fourth-
class fall will have grade protection.
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(1) Cadets deficient (“C-* or “D”) or failing at prog may withdraw and receive a “W”
grade on their transcript or they may stay enrolled in the course. A cadet who stays
enrolled will not be placed on academic probation at prog solely based on a deficient
or failing grade in their advanced-placed mathematics course.

(2) Cadets earning a C- or D at the end of the semester may either a) keep the grade
earned in the course or b) immediately retake Calculus II (Math 142), Calculus III
(Math 243), or Differential Equations (Math 245) respectively in the spring semester
and receive a “WP” grade on their transcript in place of the deficient grade for the
fall. Note: a proficient grade (“C” or better) is generally required to move on to the
next higher mathematics course; see the course descriptions later in this handbook for
specific details on course pre-requisites.

(3) Cadets who fail Math 152 at the end of the semester will be given a “W” on their
transcript and be automatically enrolled in Math 142 in the spring semester.

(4) Cadets who fail Math 253 or Math 245 at the end of the semester will be given a “W”
on their transcript and can retake Calculus III or Differential Equations respectively
depending on the requirements of their selected major.

b. Math 243. During their first attempt at Math 243, cadets will have grade protection.
Cadets may drop the course anytime during the semester through lesson 30 and receive a
“W?”. Cadets previously enrolled in Math 253 are not eligible for grade protection. A cadet
will not be considered deficient in academics solely based on a deficient grade at prog in
Math 243.

7-11. PHYSICAL EDUCATION COURSES. Cadets must pass a minimum of 10 Physical
Education (Phy Ed) courses, each worth 0.5 semester hours of course credit. With few
exceptions, cadets take Phy Ed courses each of their eight semesters. Each course consists of an
8-lesson block of instruction. The only exception is Phy Ed 119, Basic Swimming, which is a
16-lesson block. Two Phy Ed courses will be taken in the fourth- and first-class years. Three
Phy Ed courses will be taken in the third- and second-class years. The following is the normal

Phy Ed progression:
1 2 3
cac Boxing (M) Physical
Intro to Combatives (W) Development

Individual Sport Elective

C3C Swimming Water Survival (Tennis/Racquetball/Golf)

. . Team Sport Elective
c2C Combatives | Combatives Il 1y 10 ball/Basketball/Softball/Soccer)
CI1C Open Elective Open Elective

a. Basic Cadet Training (summer before fourth-class year); Phy Ed 100, Basic Physical

Training (pass/fail)
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b. Core (required) courses: 3 combatives, 2 aquatics, and physical development

Phy Ed 110 Boxing (males)
or Phy Ed 114 Intro to Combatives (females)
Phy Ed 111 Swimming
or Phy Ed 119 Basic Swimming
Phy Ed 112 Physical Development
or Phy Ed 113 Fundamentals of Physical Development
Phy Ed 222 Water Survival (prereq: 111 or 119)
or Phy Ed 211 Basic Water Survival (prereq: 111 or 119)
or Phy Ed 219 Basic Swimming II (prereq: 119)
Phy Ed 215 Combatives |
Phy Ed 315 Combeatives II (prereq: 215)

c. Individual Sport Electives (Required having at least one of the following):

Phy Ed 340 Racquetball

Phy Ed 341 Tennis

Phy Ed 342 Golf

Phy Ed 343 Open Rock Climbing

Phy Ed 344 Warrior Enhancement Yoga

d. Team Sport Electives (Required having at least one of the following):

Phy Ed 484 Volleyball
Phy Ed 486 Basketball
Phy Ed 487 Soccer
Phy Ed 488 Softball

e. Open Electives (Required having at least two of the following):

Phy Ed 483 Scuba

or additional Team or Individual Sport Elective(s)

or Phy Ed 477* Independent Exercise (C1C or C2C cadets only)
or Phy Ed 479* Cadet Instructor (C1C or C2C cadets only)

* Cadets are registered for these courses by the Athletic Department Scheduling and
Grading Division (ADPEG), IAW ADOI 36-3504.

f. Intercollegiate Courses (Substitute Phy Ed course credit for each year on an intercollegiate
roster):

Phy Ed 152 4™_Class Intercollegiate Sports (sub for Phy Ed 112)

Phy Ed 252 3"_Class Intercollegiate Sports (sub for Individual Sport Elective)
Phy Ed 352 2"4_Class Intercollegiate Sports (sub for Team Sport Elective)
Phy Ed 452 1*-Class Intercollegiate Sports (sub for Open Elective)
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Phy Ed 8XX*
Phy Ed 9XX*

* These are scheduling codes. They are not actual courses and do not fill any
graduation or Phy Ed course requirements.

g. 40-Lesson Academic Phy Ed Courses:

Phy Ed Aca 440 Physiology of Exercise (3 sem hrs)

Phy Ed Aca 460 The Art and Science of Coaching (3 sem hrs)
Phy Ed Aca 499 Independent Research (3 sem hrs)

Phy Ed Aca 499A Independent Research (2 sem hrs)

Phy Ed Aca 499B Independent Research (1.5 sem hrs)

Phy Ed Aca 499C Independent Research (1 sem hr)

7-12. USAFA OUTCOMES. The USAFA Outcomes are described in depth in the document,
“The USAFA Outcomes.”

a. Tiered Hierarchy. The USAFA Outcomes are in tiered hierarchical form with each tier
including ever increasing levels of specificity and detail, from Tier-1’s broad
Responsibilities, Skills and Knowledge outcomes to Tier-5’s specific courses, programs, and

events that develop and assess the outcomes.

b. Underlying Assumptions and Expectations. The assumptions and expectations that
underlie the establishment and maintenance of the Curriculum and Outcome Alignment Plan

(COAP) are as follows:
e The USAFA curriculum is intentionally designed to accomplish the USAFA outcomes.
¢ Each outcome will be developed over the course of cadets’ entire four year experience.
e Intentional development of each outcome will occur at least once per class year.

e The mapping of courses and programs to outcomes will be summarized in the Curriculum

and Outcome Alignment Plan (COAP), Table 7-1.

c. COAP Maintenance. Each of the horizontal rows in the COAP becomes the starting point
for a four-year education, training, and experience “course” for its outcome. Each outcome
will have an “Outcome Team” composed of representatives from each of the
courses/programs on the COAP for that outcome. The Outcome Team may include
representatives from other course(s)/program(s) that also contribute to the development and
assessment of that outcome but are not currently in the COAP. The Outcome Teams will
work to intentionally build upon prior learning experiences to develop and assess the

outcome over the entire 4-year USAFA cadet career.
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Table 7-1, Core Curriculum and Outcome Alignment Plan:

Responsibility Outcomes

Fourth Class

Third Class

Second Class

First Class

Ethical Reasoning and Action

Honor Ed; C&L 101;- Core Values
Ed; NCLS

Honor Ed; C&L 201; Cmsng Edu
200; NCLS; ESET

Phil 310; Honor Ed; C&L 301;
NCLS

English 411; Honor Ed; C&L 401;
NCLS

Respect for Human Dignity

Beh Sci 110; BCT; C&L 101

Cmsng Edu 200; C&L 201; ESET

Beh Sci 310; History 300; C&L
301

English 411; Cmsng Edu 400;
C&L 401

Service to the Nation History 100; Core Values Ed, MSS 200; Pol Sci 211; FHF; FHF MSS 415/416; English 411; FHF
FHF ESET

Lifelong Development & Contributions Cmsng Edu 200; ESET Beh Sci 310; Mgt 400; Cmsng Edu 400

Intercultural Competence and Involvement For Lang 131-132 History 300 Phil 310 Soc Sci 412

Skills Outcomes Fourth Class Third Class Second Class First Class

Quantitative Literacy Math 141/142; Physics 110; Engr Mech 220; Chem 200; Math 300/356/377; ECE 315
Chem 100; English 111 Econ 201; Physics 215 Aero Engr 315; Astro Engr 310

Information Literacy Comp Sci 110; English 111 English 211 History 300 MSS 415/416

Oral Communication For Lang 131-132; Engr Mech 220; English 211; English 411

ESET

Written Communication

English 111; Math 141/142;
History 100; For Lang 131-132

English 211; Law 220; ESET

History 300

English 411; Cmsng Edu 400

Critical Thinking

Beh Sci 110; Chem 100; Physics
110; For Lang 131-2
English 111; History 100

Econ 201; English 211;
Engr Mech 220; Chem 200;
Physics 215; MSS 200;

Pol Sci 211; ESET

Philos 310; Bio 315; History 300

MSS 415/416; English 411

Decision Making Engr 101; Chem 100; Phy Ed Chem 200; Law 220; Pol Sci 211; Aero Engr 315; ECE 315; Mgt 400; MSS 415/416;
110/114 Econ 201; Cmsng Edu 200; ESET | Astro Engr 310; Phy Ed 215/315; Cmsng Edu 400
MSS 371; MSS 372
Stamina BCT; PFT/AFT; PFT/AFT; Phy Ed 111/222; ESET | PFT/AFT; Phy Ed 315 PFT/AFT
Phy Ed 110
Courage History 100; BCT; C&L 101; Core | Phy Ed 111/222; Honor Ed; C&L Phy Ed 215/315; C&L 301; Honor | C&L 401; Honor Ed; NCLS
Values Ed; Phy Ed 110/114; 201; NCLS; ESET Ed; NCLS
Recognition; Honor Ed; NCLS
Discipline BCT; PFT/AFT; Phy Ed 110/114 PFT/AFT; Phy Ed 111/222; ESET | PFT/AFT; Phy Ed 215/315 PFT/AFT
Teamwork FHF; Competitive Athletics FHF; Cmsng Edu 200; ESET; FHF; Competitive Athletics FHF; Cmsng Edu 400, Competitive

Competitive Athletics

Athletics

Knowledge Outcomes

Fourth Class

Third Class

Second Class

First Class

Heritage and Application of Air, Space, and
Cyberspace Power

BCT; Comp Sci 110; History 100;
FHF

MSS 200; FHF; Cmsng Edu 200

Aero Engr 315; Astro Engr 310;
FHF; MSS 371; MSS 372;
Ops AF

FHF

Nat’l Security & Full Spectrum of Joint & Coalition
Warfare

History 100; Honor Ed

Pol Sci 211

History 300; MSS 371; MSS 372

MSS 415/416; Soc Sci 412

Civic, Cultural and International Environments

For Lang 131-132

English 211; Econ 201; MSS 200

Philos 310; History 300

Soc Sci 412; English 411

Ethics & the Foundations of Character

BCT; English 111; C&L 101;
Core Values Ed; Honor Ed; NCLS

Law 220; Honor Ed; Comsng Edu
200; C&L 201; NCLS; ESET

Philos 310; C&L 301; Honor Ed;
NCLS

Mgt 400; English 411; C&L 401;
Honor Ed; Cmsng Edu 400; NCLS

Principles of Science and the Scientific Method

Chem 100; Beh Sci 110;
Math 141/142; Physics 110

Chem 200; Physics 215

Biology 315; Math 300/356/377

Principles of Engineering & the Application of
Technology

Engr 101; Comp Sci 110

Engr Mech 220

Aero Engr 315; ECE 315
Astro Engr 310
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d. Alternate COAP. Beginning in 2012, USAFA began looking at an alternate COAP. While
substantively very similar to the current COAP, the new model replaces Responsibilities,
Skills, and Knowledge Tier 1 Outcomes with the following:
e Ethics and Citizenship
¢ Thinking and Acting in a Complex World
e National Security Through Diverse Perspectives
e Mental and Physical Resilience
This alternate model is graphically displayed in Diagram 7-2. Additionally, Table 7-2 depicts
the relationship between the core curriculum and the alternate Tier-1 outcomes. Functionally,
the alternate COAP is identical to Table 7-1, where each of the horizontal rows in the COAP
represents the starting point for a four-year education, training, and experience “course” for its
outcome.

Diagram 7-2.

USAFA Outcomes

THINKING AND ACTING
ETHICS AND CITIZENSHIP _ IN A COMPLEX WORLD

+ Ethical Reasoning and Action E: c"ticf" Thl"kl_ns
= Ethics and the Foundations * De.l:ls.lon Makll'l.s
of Character * Pru]cml_e_s of Science and the
= Respect for Human Dignity S.'-"E.“"f"-' MEth'.'-"d .
* Service to the Nation . Prlnc@es_of Engineering and the
Application of Technology
* Quantitative and Information Literacy

Ch arac ter \ + Oral and Written Communication

+ Lifelong Learning and Contributions

and
i NATIONALSECURITY
Leadership THROUGH
DIVERSE PERSPECTIVES
MENTALAND * Heritage and Application of Air, Space
and Cyberspace Power

PHYSICAL RESILIENCE \‘——-" = National Security and the Full
* Stamina Spectrum of Joint and Coalition
= Courage Warfare
* Discipline + Intercultural Competence and
* Teamwork Involvement

*» Civic, Cultural and International
Environments
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Table 7-2: Alternate Core Curriculum and Outcome Alignment Plan:

Ethics & Citizenship

Fourth Class

Third Class

Second Class

First Class

Ethical Reasoning and Action

Honor Ed; C&L 101;- Core Values
Ed; NCLS

Honor Ed; C&L 201; Cmsng Edu
200; NCLS; ESET

Phil 310; Honor Ed; C&L 301;
NCLS

English 411; Honor Ed; C&L 401;
NCLS

Ethics & the Foundations of Character

BCT; English 111; C&L 101;
Core Values Ed; Honor Ed; NCLS

Law 220; Honor Ed; Comsng Edu
200; C&L 201; NCLS; ESET

Philos 310; C&L 301; Honor Ed;
NCLS

Mgt 400; English 411; C&L 401;
Honor Ed; Cmsng Edu 400; NCLS

Respect for Human Dignity

Beh Sci 110; BCT; C&L 101

Cmsng Edu 200; C&L 201; ESET

Beh Sci 310; History 300; C&L
301

English 411; Cmsng Edu 400;
C&L 401

Service to the Nation

History 100; Core Values Ed;
FHF

MSS 200; Pol Sci 211; FHF;
ESET

FHF

MSS 415/416; English 411; FHF

Thinking & Acting in a Complex World

Fourth Class

Third Class

Second Class

First Class

Critical Thinking

Beh Sci 110; Chem 100; Physics
110; For Lang 131-2
English 111; History 100

Econ 201; English 211; Chem 200;
Physics 215; MSS 200; Pol Sci
211; ESET

Philos 310; Bio 315; History 300

MSS 415/416; English 411

Decision Making Engr 101; Chem 100; Phy Ed Chem 200; Law 220; Pol Sci 211; Aero Engr 315; ECE 315; Mgt 400; MSS 415/416;
110/114 Econ 201; Cmsng Edu 200; ESET | Astro Engr 310; Phy Ed 215/315 Cmsng Edu 400
Principles of Science and the Scientific Method Chem 100; Beh Sci 110; Chem 200; Physics 215 Biology 315;
Math 141/142; Physics 110 Math 300/356/377
Principles of Engineering & the Application of Engr 101; Comp Sci 110 Engr Mech 220 Aero Engr 315; ECE 315
Technology Astro Engr 310
Quantitative Literacy Math 141/142; Physics 110; Engr Mech 220; Chem 200; Math 300/356/377; ECE 315
Chem 100; English 111 Econ 201; Physics 215 Aero Engr 315; Astro Engr 310
Information Literacy Comp Sci 110; English 111 English 211 History 300 MSS 415/416
Oral Communication For Lang 131-132; Engr Mech 220; English 211; English 411

ESET

Written Communication English 111; Math 141/142; English 211; Law 220; ESET History 300 English 411; Cmsng Edu 400
History 100; For Lang 131-132

Lifelong Learning & Contributions Cmsng Edu 200; ESET Beh Sci 310 Mgt 400; Cmsng Edu 400

National Security Through Diverse Fourth Class Third Class Second Class First Class

Perspectives

Heritage and Application of Air, Space, and BCT; Comp Sci 110; History 100; MSS 200; Engr Mech 220; FHF; Aero Engr 315; FHF; Ops AF FHF

Cyberspace Power

FHF

Cmsng Edu 200

Astro Engr 310

Nat’l Security & Full Spectrum of Joint & Coalition
Warfare

History 100; Honor Ed

Pol Sci 211

History 300

MSS 415/416; Soc Sci 412

Intercultural Competence and Involvement

For Lang 131-132

History 300 Phil 310

Soc Sci 412

Civic, Cultural and International Environments

For Lang 131-132;

English 211; Econ 201; MSS 200

Philos 310; History 300

Soc Sci 412; English 411

Mental & Physical Resilience Fourth Class Third Class Second Class First Class
Stamina BCT; PFT/AFT; Phy Ed 110 PFT/AFT; Phy Ed 111/222; PFT/AFT; Phy Ed 315 PFT/AFT
ESET
Courage History 100; BCT; C&L 101; Phy Ed 111/222; Honor Ed; C&L Phy Ed 215/315; C&L 301; Honor | C&L 401; Honor Ed; NCLS
Core Values Ed; Phy Ed 110/114; 201; NCLS; ESET Ed; NCLS
Recognition; Honor Ed; NCLS
Discipline BCT; PFT/AFT; Phy Ed 110/114 PFT/AFT; Phy Ed 111/222; PFT/AFT; Phy Ed 215/315 PFT/AFT
ESET
Teamwork FHF; Competitive Athletics FHF; Cmsng Edu 200; FHF; Competitive Athletics FHF; Cmsng Edu 400, Competitive

Competitive Athletics; ESET

Athletics
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CHAPTER 8

ACADEMIC PROGRAMS

8-1. PURPOSE OF THE ACADEMIC PROGRAM SECTION.

a. Selecting an academic program is one of the most important decisions a cadet makes
during his or her career at USAFA. This handbook is designed to help make the best choice
possible. The program chosen dictates which classes to attend, how many courses to take,
future career fields, and graduate school opportunities. Cadets must be active participants in
choosing and designing their academic programs and monitoring their progress.

b. To determine their preference for an academic major, cadets should consider the kind of
work they would like to do; read AFM 36-2105 (especially attachment 7), which describes
specialties; and consult their AAOCA, sponsor, career counselor, and an academic advisor or
the Advisor-in-Charge in that discipline. Cadets who determine their preference early
enough can prepare to compete for limited entry specialties.

c. For more information concerning majors, courses and career paths, many departments
have home pages on the USAFA public website (http://www.usafa.edu).

8-2. HOW TO USE THE ACADEMIC PROGRAM SECTION. Programs are divided by type:

disciplinary and interdisciplinary majors and minors (see Chapter 9), and the Bachelor of Science
Program (see Chapter 10). Each program is described in a similar format, telling about the
program, program requirements, and a suggested course sequence. AAOCAs can help cadets
find the appropriate person to talk to before registering for courses.

8-3. TYPES OF ACADEMIC PROGRAMS. USAFA offers a total of 27 academic majors and

11 minors. There are 23 disciplinary majors, 3 interdisciplinary majors, and the General Studies
major. The programs and sponsoring division or department are listed below.

MAJOR/MINOR SPONSORING DIVISION REQ SEM
OR DEPARTMENT HRS

BASIC SCIENCES DIVISION

Biology Major Biology 146
Chemistry Major Chemistry 146
Mathematics Major Mathematical Sciences 146
Physics Major Physics 146
ENGINEERING DIVISION

Aeronautical Engineering Major Aeronautics 146
Astronautical Engineering Major Astronautics 149
Civil Engineering Major Civil and Environmental Engineering 146
Computer Engineering Major Comp Science, Elec and Comp Engineering 146
Computer and Network Security Major Computer Science 146
Computer Science Major Computer Science 146
Electrical Engineering Major Electrical and Computer Engineering 146
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Mechanical Engineering Major Engineering Mechanics 147

Systems Engineering Major Engineering and Social Sciences Divisions 146

HUMANITIES DIVISION

English Major English and Fine Arts 146

History Major History 140

Foreign Language Minors Foreign Language *

Philosophy Major / Minor Philosophy 146

Religion Studies Minor Philosophy *

SOCIAL SCIENCES DIVISION

Behavioral Sciences Major Behavioral Sciences and Leadership 140

Economics Major Economics and Geosciences 140

Geospatial Science Major Economics and Geosciences 140

Legal Studies Major Law 140

Management Major Management 140

Military & Strategic Studies Major Military & Strategic Studies 140

Political Science Major Political Science 140

INTERDISCIPLINARY

Foreign Area Studies Major Econpmics and Geosciepges, Hi.s tory 146
Foreign Languages, Political Science

Meteorology Major Economics and Geosciences, Physics 146
Computer Science, Economics and

Operations Research Major Geosciences, Mathematical Sciences, 146
Management

Nuclear Weapons and Stategy Minor Physics *

GENERAL STUDIES

General Studies Major | Office of Student Academic Affairs | 137

BACHELOR OF SCIENCE PROGRAM

See Chapter 11 | Office of Student Academic Affairs | 131

* To earn a minor, cadets must complete the specific minor’s requirements and the requirements for one or
more of the disciplinary or interdisciplinary majors. Cadets must complete at least 146 semester hours to
qualify for a minor. Cadets may earn more than one minor provided the specified criteria are met for each.

8-4. ACADEMIC PROGRAM REQUIREMENTS.

a. Academic majors require an additional 33-42 semester hours beyond the core, plus 3
semester hours of Academy Option.

b. Academic minors require at least 15 semester hours of courses not fulfilling core
requirements. Disciplinary minors are defined as minors in which at least 12 semester hours
are within the same department. Interdisciplinary minors are defined as minors in which no
more than 9 semester hours are from the same department.

8-5. INITIAL CHOICE OF PROGRAM. Each semester, the faculty hosts Majors’ Night, an
event designed to give cadets the opportunity to explore academic programs and talk with
program representatives. While exploring programs, cadets seek advice from their AAOCAs.
After selecting a program, cadets should seek help primarily from their academic advisors.
While the information in this chapter may be useful to AAOCAs and academic advisors, its
purpose is to answer common questions cadets often have regarding academic programs.
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8-6. TIMELINE TO DECLARE A MAJOR. Cadets may declare a major as soon as they desire,
however, academic advisors will highly recommend that cadets wait at least until their second
semester. Declaring a major early does not allow cadets to adjust their courses during the first
two semesters. Cadets must declare a major by the registration deadline of their third semester.
However, several majors require cadets to take courses during their third semesters that are
prerequisites for majors courses. For example, if cadets plan to major in Aeronautical
Engineering, Astronautical Engineering, Civil Engineering, Electrical Engineering, General
Engineering, Mathematics, Materials Chemistry, Mechanical Engineering, Meteorology,
Operations Research, or Physics, they should plan to take Math 243 their third semester if Math
243 (or Math 253) was not taken during the fourth-class year. If cadets are planning to major in
Computer Science or Computer Engineering they should declare before the registration deadline
of their second semester and plan to enroll in Comp Sci 210 third semester. AAOCAs must
discuss the requirements for the majors in which cadets have an interest. This information is
provided in the course sequence tables for each major listed in this handbook. Cadets should
also attend Majors' Night for in-depth academic program information. The process of declaring
a major entails deciding on a course of study and scheduling a specific sequence of courses that
meets graduation requirements. Cadets can change their major as long as they have time to meet
the major requirements. However, most majors have required non-core, 200-level courses, so,
the longer cadets wait the more difficult changing majors becomes. Third-class cadets will not
be permitted to depart on Thanksgiving Break until they have declared an academic major.

8-7. CHANGE OF MAJOR. You may change majors at any time preceding the deadline
described in para 8-6. Initial selection or change of program should be timed so that no changes
need be made for the current semester.

8-8. HOW DO I CHOOSE AN ACADEMIC PROGRAM? Many factors go into deciding what
program to choose. The first question you should ask yourself is, "What do I want to do once I
am commissioned?" Talk to officers in varied career fields. Ask them what their majors were in
college and ask if their majors are enhancing their career efforts. Remember, your major can
dictate what career fields you may be eligible to enter. Even if your goal is to fly, your major
can open or restrict future career opportunities. Many career fields have specific requirements or
are limited in the numbers they accept each year. Remember, what job you do after
commissioning will be determined by Air Force requirements, by your qualifications, and by
what you want to do. For more information concerning careers in the Air Force, Cadet Personnel
(A1A) keeps up-to-date career briefs.

a. After you have looked at Air Force requirements, consider what courses interest you. As
you progress through the curriculum, the courses often become more difficult. If you are
interested in a subject, you will more likely spend the time needed to do well in those
courses. Look to your academic strengths. Even though you may like a particular major, if
you do not do well in those types of courses, it is highly unlikely that you will succeed at that
major. Talk to your AAOCA, AOC, and AMTs. They can be the most important people in
helping you decide upon a program. Your AAOCA can direct you to people to talk with
about your options. If you have unanswered questions about a program, find a faculty
member with whom you can talk. One of the best times to do this is during Majors' Night at

94



the beginning of each fall and spring semester. Cadet participation in Majors' Night is
voluntary and provides a gathering of faculty from all academic departments, ready to
discuss their departments’ offerings and the potential benefits of their programs.

b. Finally, talk to peers in your squadron. Though "dorm advising" will not provide you
with all the information you need to know, it will give you an additional perspective on the

programs offered.

8-9. HOW DO I DECLARE A MINOR? ?

a. You must first declare an academic major before you can declare a minor.

b. You should declare your intention to complete the requirements of a minor as early as
possible. First, contact the department administering the minor. After discussing course
requirements, meet with your academic advisor. Your academic advisor or the Advisor-in-
Charge for your academic major can add the minor to your academic program.

c. To earn a minor, you must complete the specific minor’s requirements and the
requirements for your academic major(s). Cadets may not earn a disciplinary minor in the
same department as one’s disciplinary major. You may earn more than one minor provided
the specified criteria are met for each.

8-10. HOW DO I DECLARE AN ACADEMIC MAJOR? To declare a major, meet with your
academic advisor and communicate your intentions to declare. Pick up your academic advising
folder from your advisor (AAOCA) and deliver it to the secretary or Advisor-in-Charge of the
department of your major. Cadets will be assigned an academic advisor from the appropriate
academic department, and an entire four year course plan will be registered on-line using Q2.

8-11. WHAT IF I CHOOSE THE "WRONG" MAJOR? After you have completed at least one
semester in a major, you should have a better understanding of the major. If you find you have
chosen the wrong major, you can change majors or options within the major. A decision to
change a major should not be taken lightly; however, do not keep a program that might put your
graduation and commissioning in danger. Talk to your advisor before you make a decision.
Look at your performance in your current program. Are you doing poorly in the courses because
you have difficulty comprehending the subject matter? Are you studying correctly? Remember,
even though you want a specific major, your primary goal should be to become an Air Force
officer, not earn a specific major.

8-12. HOW CAN I LOSE MY ACADEMIC MAJOR OR MINOR? An ARC or the Academy
Board may direct you to change your major or drop your minor if you are academically deficient.
When an ARC or the Academy Board removes you from your major or your minor, whether
putting you into another major or the Bachelor of Science Program, you have turned your
academic program over to them. Often, this happens to cadets who simply choose the wrong
major. You will maintain better control of your academic program by making appropriate and
timely decisions. The department head responsible for each major or minor may deny that major
or minor to a cadet who does not maintain at least a 2.0 GPA in that major or minor or who has
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more than one deficient grade in courses used to determine the major’s GPA or minor’s GPA.

8-13. CAN I GET MY MAJOR BACK ONCE I HAVE LOST IT? If you have previously been
denied or removed from a major by a department head, you may again declare the major after
obtaining approval from the department head. If you were ARC-directed to change majors, you
may again declare your original major with the ARC Chair’s approval.

8-14. WHAT IF 1 CHOOSE TO DECLARE THE GENERAL STUDIES MAJOR? After
consulting with your advisor, you may decide that the General Studies major is best for you. If
the choice to declare General Studies was made by you and not the Academic Review
Committee, you may subsequently declare a disciplinary major without having to petition the
ARC. You must coordinate with the appropriate academic department.

8-15. MULTIPLE MAJORS OR MINORS. While at the Academy, you may earn more than
one major, or one or more minors in addition to your major(s). Your diploma will reflect your
major(s). Your transcript will reflect your major(s) as well as any minor(s). Individual courses
required in multiple majors, or in a major and a minor, count for both, but cadets must meet all
requirements for multiple majors and any minor(s). Cadets with multiple majors must designate
a primary major prior to the registration deadline in the fall semester of their first-class year. The
following describes criteria for multiple majors and combinations of a major and a minor:

a. General Studies and a Disciplinary Major: The majors must be in separate divisions. You
must complete at least 4 non-core academic courses (12 semester hours) in residence in
excess of the disciplinary major's requirements and must meet all the requirements of both
majors.

b. Both Disciplinary: You must complete at least 4 non-core academic courses (12 semester
hours) in residence in excess of the primary major's requirements and must meet all
requirements of the secondary major.

c. More Than Two Majors: You may receive a third or additional major, provided the
additional major(s) meet(s) the above criteria.

d. Combining Majors and Minors: To complete a minor, you must complete at least 2 non-
core academic courses (6 semester hours) in residence in excess of your major’s
requirements (including the Academy Option). You may earn additional minors, provided
each minor meets this criterion.

8-16. HOW DO I DECLARE A DOUBLE MAJOR? To declare a double major, meet first with
your current academic advisor to discuss the additional requirements of the second major and
how it will impact your academic program. Second, meet with the Advisor-in-Charge of the
second major you are declaring. Your academic advisor will ensure the second major is added to
your academic program. Cadets pursuing double majors must ensure both majors are listed on
the academic program summary. If a discipline has more than one option, you cannot earn a
double major in that discipline.
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8-17. CAN I DECLARE THE BACHELOR OF SCIENCE PROGRAM? Cadets cannot declare
the Bachelor of Science Program (BSP). The BSP must be recommended by an Academic
Review Committee Chair or the Office of Student Academic Affairs and approved by the Vice
Dean of the Faculty. Interested cadets should discuss the issue with their AAOCA/academic
advisor and a member of the Curriculum Division of Student Academic Affairs (DFRC). BSP
approval can happen no earlier than the cadet’s third semester. The expectation is that all cadets
will earn a major; the BSP is an exception to this rule to provide an alternate path to graduation
for a small number of cadets.

8-18. ACCREDITATION. All graduates are awarded a Bachelor of Science Degree, accredited
by The Higher Learning Commission, The North Central Association of Colleges and Schools.
(30 N. LaSalle Street, Suite 2400, Chicago, Illinois 60602-2504, phone (312) 263-0456). All
graduates will have BACHELOR OF SCIENCE printed on their diploma. Cadets completing
multiple majors will have both appear on their diplomas. For a limited number of disciplines,
associated professional bodies have issued professional accreditation. The Aeronautical
Engineering, Astronautical Engineering, Civil Engineering, Computer Engineering, Electrical
Engineering, Mechanical Engineering, and Systems Engineering majors are accredited by the
Engineering Accreditation Commission of ABET, http://www.abet.org. The Chemistry,
Biochemistry, and Materials Chemistry options within the Chemistry major are approved by the
Committee on Professional Training of the American Chemical Society. The Computer Science
major is accredited by the Computing Accreditation Commission of ABET, http://www.abet.org.
The Management major is accredited by the Association to Advance Collegiate Schools of
Business (AACSB). Many disciplines have no professional body that performs the accreditation
functions; for those majors, the accreditation by The Higher Learning Commission is the highest
possible review.
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CHAPTER 9

DISCIPLINARY AND INTERDISCIPLINARY MAJORS AND MINORS

MAJOR/MINOR

Aeronautical Engineering
Astronautical Engineering
Behavioral Science
Biology
Chemistry
Civil Engineering
Computer Engineering
Computer and Network Security
Computer Science
Economics
Electrical Engineering
English
Foreign Area Studies
Foreign Language Minors
General Studies
Geospatial Science
History
Legal Studies
Management
Mathematics
Mechanical Engineering
Meteorology
Military & Strategic Studies
Nuclear Weapons and Strategy Minor
Operations Research
Philosophy Major / Minor
Physics
Political Science
Religion Studies Minor
Systems Engineering
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AERONAUTICAL ENGINEERING

THE AERONAUTICAL ENGINEERING MAJOR AT A GLANCE: Successful completion
of the Aeronautical Engineering major leads to the degree of Bachelor of Science in Aeronautical
Engineering, and prepares cadets for a wide variety of Air Force assignments in research and
development, testing, and operations in the discipline. The Aeronautical Engineering major is
accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.

To ensure the success of our graduates, we prepare them to attain Program Educational
Obijectives two to five years after graduation. These are:

1) Recognition as successful Air Force officers through demonstration of their ability to:
a. Rapidly acquire required knowledge.
b. Lead others effectively.
c. Effectively apply ethical and moral standards.
d. Improve unit performance by application of organizational skills.
e. Make sound decisions based on critical thinking.
f. Communicate effectively.
2) Selection for career training on, or ahead of, schedule, and for a progression of
assignments of increasing responsibility.
3) A demonstrated ability to solve Air Force technical problems.
4) Success in continuing education.

The foundation that prepares graduates for attaining the Program Educational Objectives is
provided by Student Outcomes. Student Outcomes describe what students must attain prior to
graduation. These relate to the skills, knowledge, and behaviors that students acquire as they
progress through the program. These Student Outcomes are:

1) an ability to apply knowledge of mathematics, science, and engineering

2) an ability to design and conduct experiments, as well as to analyze and interpret data

3) an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

4) an ability to lead and function on multidisciplinary teams

5) an ability to identify, formulate, and solve engineering problems

6) an understanding of professional and ethical responsibility

7) an ability to communicate effectively both written and orally

8)  the broad education necessary to understand the impact of engineering solutions in a
military, global, economic, environmental, and societal context

9) arecognition of the need for, and an ability to engage in life-long learning

10) a knowledge of contemporary issues

11) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice

In the Aeronautical Engineering major, studies in aerodynamics, flight mechanics, propulsion,
aircraft structures, and experimental methods prepare cadets to succeed in either of the two-
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course design sequences, aircraft design or aircraft engine design.

Interested cadets are required to declare the Aeronautical Engineering major no later than the
registration deadline in their third semester. However, late declarations or transfers to this major
may be allowed at the beginning of the 2™ class year provided cadets have completed the
following courses before enrolling: Math 243 (or Math 253), Math 245, Physics 215, Aero Engr
241, Aero Engr 315, and ECE 231. Cadets interested in the Aeronautical Engineering major are
encouraged to discuss issues and concerns with an academic advisor or the Department of
Aeronautics Advisor-In-Charge.

COURSE REQUIREMENTS: 146 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Aero Engr 210 Fundamentals of Aeronautics Aero Engr 315
Aero Engr 241 Aero-Thermodynamics Systems Option
Math 356 Probability and Statistics for Engineers and Scientists Math 300

ECE 231 Electrical Circuits and Systems | ECE 315

Core Replacement Replaces

Aero Engr 481 Introduction to Aircraft and Propulsion System Design Mgt 400

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option (Aero Engr Elective for accreditation requirements).

D. 42 Semester hours of major's courses:

1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)
2. Math 245 Differential Equations
3. Math 346 Engineering Math
4. Engr Mech 320 Dynamics
5. Engr Mech 330 Mechanics of Deformable Bodies
6. Aero Engr 341 Aeronautical Fluid Mechanics
7. Aero Engr 342 Computational Aerodynamics
8. Aero Engr 351 Aircraft Performance and Static Stability
9. Aero Engr 352 Aircraft Dynamic Stability and Control
10. Aero Engr 361 Propulsion I
11. Engr Mech 332 Aerospace Structures
12. Aero Engr 442 Advanced Aerodynamics
13. Aero Engr 471 Aeronautics Laboratory
14. Design Elective (select one from the two courses listed below)
a. Aero Engr 482 Aircraft Design
b. Aero Engr 483 Aircraft Engine Design
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Supplemental Information:

The Aero Engr Elective must come from the list of courses below and must not have been used
previously to satisfy the Structures and Materials or Design electives: (electives are offered
based on need and availability — see your advisor for details)

Aero Engr 436 Aeroelasticity

Aero Engr 446 Introduction to Hypersonics

Aero Engr 447 Advanced Applied Aerodynamics

Aero Engr 456 Flight Test Techniques (dept approval required)

Aero Engr 457 Aircraft Feedback Control Systems

Aero Engr 466 Propulsion II (required for cadets in the propulsion track)
Mech Engr 467 Energy Conversion

Aero Engr 472 Advanced Computational Dynamics

Aero Engr 482 Aircraft Design

Aero Engr 483 Aircraft Engine Design

Engr Mech 350 Mechanical Behavior of Materials

Engr Mech 431 Introduction to Finite Element Analysis

Engr Mech 450 Aerospace Composite Materials

Aero Engr 495 Special Topics (3 sem hrs only, dept approval required)
Aero Engr 499 Independent Study (3 sem hrs only, dept approval required)

Other Engineering or Basic Science courses with dept approval.
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Fall

Spring

40
For Lang 1

Beh Sci 110
History 100
Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
Engr 101
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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ASTRONAUTICAL ENGINEERING

THE ASTRONAUTICAL ENGINEERING MAJOR AT A GLANCE: The major in
Astronautical Engineering is the broad application of science and engineering to aerospace
operations. Special emphasis is placed on astrodynamics, aerospace systems design, and control
systems. Thus, the cadet is prepared for Air Force duty with specialization in research, design,
development and analysis of space technology and aerospace avionics. Cadets who successfully
complete this major are awarded the degree of Bachelor of Science in Astronautical Engineering,
accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.

Interested cadets should declare the Astronautical Engineering major no later than the
registration deadline in their second semester. However, in the event that you are late declaring
the Astronautical Engineering major, you must discuss the transfer with an academic advisor
from the Department of Astronautics. In any event, the course outline shown herein reflects the
sequence of required major's courses that you must take. Please see an academic advisor or the
Department of Astronautics Advisor-In-Charge to establish your specific course sequence.

To ensure the success of our graduates, we prepare them to attain Program Educational
Objectives two to five years after graduation. These are:

1) Recognition as successful Air Force officers through demonstration of their ability to:
a. Rapidly acquire required knowledge.
b. Lead others effectively.
c. Effectively apply ethical and moral standards.
d. Improve unit performance by application of organizational skills.
e. Make sound decisions based on critical thinking.
f. Communicate effectively.
2) Selection for career training on, or ahead of, schedule, and for a progression of
assignments of increasing responsibility.
3) A demonstrated ability to solve Air Force technical problems.
4) Success in continuing education.

The foundation that prepares graduates for attaining the Program Educational Objectives is
provided by Student Outcomes. Student Outcomes describe what students must attain prior to
graduation. These relate to the skills, knowledge, and behaviors that students acquire as they
progress through the program. These Student Outcomes are:

1) an ability to apply knowledge of mathematics, science, and engineering

2) an ability to design and conduct experiments, as well as to analyze and interpret data

3) an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

4) an ability to lead and function on multidisciplinary teams

5) an ability to identify, formulate, and solve engineering problems

6) an understanding of professional and ethical responsibility

7) an ability to communicate effectively both written and orally
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8)  the broad education necessary to understand the impact of engineering solutions in a

military, global,
9) arecognition of

economic, environmental, and societal context
the need for, and an ability to engage in life-long learning

10) a knowledge of contemporary issues
11) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice

Incorporated within these outcomes, astronautical engineering majors must demonstrate a

knowledge of orbital

mechanics, space environment, attitude determination and control,

telecommunication, space structures, and rocket propulsion. In addition, graduates must also
demonstrate design competence that includes integration of astronautical engineering topics.

COURSE REQUIREMENTS: 149 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for

Aero Engr 241 Aero-Thermodynamics Systems Option

Math 356 or Probability and Statistics for Engineers and Scientists or Math 300

Math 377 Advanced Probability and Statistics

ECE 231 Electrical Circuits and Systems | ECE 315

Core Replacement Replaces
Small Spacecraft Engineering 11

Astro Engr 437 (fulfills Astro Sys Engr Design Option II) Mt 400

B. 5 Semester hours of

Director of Athletics core courses.

C. 3 Semester hour Academy Option (Astro Engr Depth course for accreditation requirements).

(See Supplemental Information 1)

D. 45 Semester hours of major's courses:

1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)
2. Math 245 Differential Equations
3. Math 346 Engineering Math
4. Engr Mech 320 Dynamics
or Physics 355 Classical Mechanics

5. Engr Mech 330 Mechanics of Deformable Bodies
6. Engr 341 Linear Systems Analysis and Design
7. Engr 342 Linear Control System Analysis and Design
8. Astro Engr 201 Technology Skills for Astronautics

or Comp Sci 211 (See Supplemental Information 2)
9. Astro Engr 321 Intermediate Astrodynamics
10. Astro Engr 331 Space Systems Engineering
11. Astro Engr 351 Rocket Propulsion
12. ECE 446 Applied Communications Systems

or ECE 348 Telecommunication Principles
13. Astro Engr 445 Spacecraft Attitude Dynamics and Control
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14. Space Environment Option (See Supplemental Information 3)
15. Astro Sys Engr Design Option I (See Supplemental Information 4)

Supplemental Information:

1. The Academy Option for the Astro Engr major is a depth course in Astronautical
Engineering. Choose one of the following courses not used to fulfill another requirement.

Astro Engr 422 (S) Advanced Astrodynamics

Astro Engr 423 (F) Space Mission Design

Astro Engr 495 Special Topics

Astro Engr 543 (S) Methods of Optimization for Engineers
Engr 443 (F) Advanced Control Theory and Design

2. Astronautical Engineering majors may take Comp Sci 211 in lieu of Astro Engr 201.

3. Space Environment Option:
Chem 325 (F) Space Chemistry
Physics 370 (F) Upper Atmospheric and Geo-Space Physics
Any other appropriate course from the Basic Science Division dealing with the near Earth
space environment with Department Head approval.

4. Astro Systems Engineering Design Option (two course sequence when combined with the
core replacement for Mgt 400). Option “a” is the default option. Option “b” can be selected
with DFAS Department Head approval.

a. Astro Engr 436 (F) Small Spacecraft Engineering I
Astro Engr 437 (S) Small Spacecraft Engineering 11

b. Mgt 400 Management and Command

One semester of capstone engineering design from any of the accredited majors in the
Engineering Division with approval from both DFAS and appropriate Department Heads.
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BEHAVIORAL SCIENCES

THE BEHAVIORAL SCIENCES MAJOR AT A GLANCE: No matter what you do in life,
there is one irrefutable fact: you'll be working with other people. Therefore, your success in any
field will depend largely on your understanding of yourself and others and your ability to work
together. The Behavioral Sciences major lays the foundation for this understanding. Three
academic options are offered in the major: Leadership Studies Option, which examines in depth
the behavioral sciences approach to studying and developing leadership; Human Factors and
Systems Design Option, which focuses on how people interact with the machines and systems
they use; and the Behavioral Sciences Option, which allows students the opportunity to choose a
diverse menu of courses to tailor their course of study to individual professional and educational
goals.

The Behavioral Sciences curriculum is designed to provide all majors, regardless of option
choice, a shared set of discipline-informed, Air Force relevant core competencies. The
competency areas include:

o Knowledge:

0 Psychological Processes
0 Leadership

0 Socio-Cultural

O Human Factors
Research Methods

Cultural Literacy

Critical Thinking Skills
Application of Content
Values

REQUIRED COURSES: 140 Semester Hours

A. 96 Semester hours of Dean's academic core courses.

Required Core Substitute Substitutes for
Beh Sci 332 Advanced Research Methods and Statistical Tools Math 300

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of major's courses:

1. Beh Sci 231 Basic Research Methods and Statistical Tools
2. Beh Sci 497 Senior Capstone Seminar
2. Beh Sci 498 Senior Capstone Project
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Behavioral Sciences Option: The Behavioral Sciences Option requires the completion of the
core plus 12 major’s courses for a total of 140 semester hours. This option allows cadets to tailor
an array of courses within the behavioral sciences, from a micro to a macro level. In addition to
Beh Sci 231, Beh Sci 332, and Beh Sci 498, all Behavioral Sciences Option majors will be
required to take:

From the attached table: 1 choice within each of the four Breadth groups (total of 4
courses), 1 choice from the Advanced Study courses, and 4 choices from among the
Elective courses.

Note: no more than two non-Beh Sci courses (three allowed for pre-med program).

Within the Behavioral Sciences Option, majors have the choice to select a Concentration area (a
recommended sequence of courses) which suits their interests and future goals.
Concentrations include:

Clinical/Counseling Psychology

Socio-Cultural Studies

Experimental Psychology

Pre-Med

The Pre-Med Concentration is a good choice for cadets aspiring to medical school; psychology is
one of the top majors for students entering American medical schools. To be considered for
medical school, these courses will also be required:
Chem 233 Organic Chemistry [
Chem 243 Organic Chemistry Lab
Chem 234 Organic Chemistry II
One other laboratory science course offered by the Department of Biology
(DFBL will count three pre-med courses toward the Behavioral Sciences Option. The
following core substitutes are preferred for the pre-med track: Biology 210 and Chem 110.
Coordinate with the Departments of Chemistry and Biology for additional registration
information.)

Leadership Studies Option:

The Leadership Studies Option requires the completion of the core plus 12 major’s courses
for a total of 140 semester hours. This option allows cadets an opportunity to examine in depth
the area of leadership. In addition to Beh Sci 231, Beh Sci 332, and Beh Sci 498, all Leadership
Studies majors must take:

Beh Sci 411 Leading Across the Full Range of Leadership

Beh Sci 412 Leading Team and Organizational Change

From the attached table: 1 choice from each of the Experimental and Human
Factors breadth group, and Socio-Cultural breadth groups, as well as 3 choices from
among the Leadership Elective courses.

Note: no more than two non-Beh Sci courses
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Human Factors and Systems Design Option:

The Human Factors and System Design Option requires the completion of the core plus 12
major’s courses for a total of 140 semester hours. In addition to Beh Sci 231, Beh Sci 332, and
Beh Sci 498, all Human Factors and Systems Design Option majors must take:

Beh Sci 335 Learning and Cognition

Beh Sci 373 Introduction to Human Factors Engineering

Beh Sci 375 Human Factors in Aviation Systems Engineering

Beh Sci 390 Sensation and Perception

Beh Sci 471 Engineering Psychology

Beh Sci 473 Human Factors Engineering in Systems Design

From the attached table: 1 choice from each of the Socio-Cultural, Leadership, and
Psychology Breadth groups.

SUGGESTED COURSE SEQUENCE

Behavioral Sciences Major

4° hrs  per 3° hrs = per 2° hrs  per 1° hrs per
For Lang 1 3 2 Law 220 3 1 Beh Sci332 3 1
Beh Sci 110 3 1 MSS 200 3 1 Beh Sci Course 3 1 Beh Sci Course 3 1
Fall History 100 3 1 Engr Mech 220 3 1 Beh Sci Course 3 1 Academy Option 3 1
Math 141 3 1 Econ 201 3 1 Biology 315 3 2 SIT Energy Sys Opt 3 1
Comp Sci 110 3 1 Physics 215 3 2 BehSci310 3 1 MSS415/416 3 1
Phy Ed 05 2 PolSci211 3 1 ECE315 3 1 Soc Sci412 3 1
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd 05 2
19 9 19 9 155 7
For Lang 2 3 2 BehSci231 3 1 Beh SciCourse 3 1
Chem 100 3 2 Beh SciCourse 3 1 Beh Sci Course 3 1 Beh Sci Course 3 1
Spring  Engr 101 3 1 Beh Sci Course 3 1 Beh SciCourse 3 1 Beh Sci Course 3 1
English 111 3 1 Astro Engr 310 3 1 Philos 310 3 1 Beh Sci Course 3 1
Math 142 3 1 Chem 200 3 2 History 300 3 1 English 411 3 1
Physics 110 3 2 English 211 3 1 AeroEngr 315 3 1 Mgt400 3 1
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05 2
185 11 185 9 185 8 155 7
Course Unit Summary Semester Hour Summary
Core (32) Core=" 93.0 Sem Hours
Major (14) Major=" 390 "
Academy Option (1) AcademyOption= 3.0
Phy Ed (10) PhyEd= 50
Total=| 140.0f "

NOTE: Beh Sci 310 should be taken 2° fall.
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Behavioral Sciences' Tracks Table for Advisor Use

Behavioral Sciences

Leadership Studies

Human Factors & Systems Design

*Bolded courses required*

*Bolded courses required*

*Bolded courses required*

Required for all options:

231 Res Method/Stats (S, 3%)
332 Adv Res Methods (F, 2*)

231 Res Method/Stats (S, 3*)
332 Adv Res Methods (F, 2*)

231 Res Method/Stats (S, 3%)
332 Adv Res Methods (F, 2*)

Choose 1 from each breadth

Choose 1 from each breadth

Choose 1 from each breadth

Experimental

335 Learning & Cognition (F/S)
373 Intro to HF Engineering (F/S)

335 Learning & Cogpnition (F/S)
373 Intro to HF Engineering (F/S)

335 Learning & Cognition (F/S)
373 Intro to HF Engineering (F/S)

&Human | 375 HF in Aviation Sys Engr (F) 375 HF in Aviation Sys Engr (S) 375 HF in Aviation Sys Engr (F)
390 Sensation and Perception (S) 390 Sensation and Perception (F) 390 Sensation and Perception (S)
330 Abnormal Psychology (F) 330 Abnormal Psychology (F) 330 Abnormal Psychology (F)
= Psychology 352 Social Psychology (S) 352 Social Psychology (S) 352 Social Psychology (S)
] 355 Brain and Behavior (F) 355 Brain and Behavior (F) 355 Brain and Behavior (F)
o 380 Theories of Personality (F) 380 Theories of Personality (F) 380 Theories of Personality (F)
(cal Social- 358 Sociology of Violence and War (F) 358 Sociology of Violence and War (F) 358 Sociology of Violence and War (F)
Cultural 360 Sociology (S) 360 Sociology (S) 360 Sociology (S)
411 Leading Full Range Ldrshp (S) 411 Leading Full Range Ldrshp (S, 2%) 411 Leading Full Range Ldrshp (S)
Leadership *310 pre-req 412 Leading Team/Org Change (F, 1%) 412 Leading Team/Org Change (F)
412 Leading Team/Org Change (F)
*310 pre-req
Choose one course from the Adv Study (Human Factors takes 2 adv studies)
Capstone required for all options without Dept Head approval
362 Class, Race, Gender and Sexuality (F) 471 Engineering Psychology (F)
*358 or 360 pre-req *373 pre-req
411 Leading Full Range Ldrshp (S) 473 HF Engr Sys Design (S)
*310 pre-req *471 pre-req
- 412 Leading Team/Org Change (F)
= Advanced *310 pre-req
8 Study 440 Lifespan Development (S)
471 Engineering Psychology (F)
*373 pre-req
473 HF Engr in Sys Design (S)
*471 pre-req
495 Special Topics
D B @ s Capstone 497 Senior Captstone Seminar (F, 1¥) 497 Senior Captstone Seminar (F, 1*) 497 Senior Captstone Seminar (F, 1¥)
498 Senior Capstone Project (S, 1%) 498 Senior Capstone Project (S, 1%) 498 Senior Capstone Project (S, 1%)
Choose 4 courses from the list below or
to the right Choose 3 courses from the list below
(No more than 2 non-Beh Sci without (No more than 2 non-Beh Sci)
Dept Head approval unless pre-med)
Any Beh Sci Course (s) not taken Any Beh Sci Course (s) not taken
Beh Sci 499 Independent Study (F/S) Beh Sci 499 Independent Study
*preapproval required - leadership related (F/S)
Any Foreign Language >or=322 *preapproval required
Biology 410 Anat/Phys: Sensory (F) English 474 Speech Comm (F/S)
English 380 Race, Gen, Class (F/S) Mgt 303 Management Persp (F)
History 340 Colonial L. America (F) Mgt 345 Human Managerial | (F)
K History 341 Modern L. America (S) Mgt 361 Human Managerial Il (S)
E Elective(s) History 342 Traditional Asia (F) Philos 311 War, Morality, & Mil Prof (F/S)
(S} History 343 Modern Asia (S) History 483 Great Americans (S, even)

History 373 Sub-Saharan Africa (F)
History 374 Middle Eastern Hist (F)
History 375 Modern M. E. History (S)
Pol Sci 473 Paolitics of Asia (F)

Pol Sci 475 Politics of L. America (F)
Pol Sci 477 Politics of the M. E. (F)

Pol Sci 479 Sub-Saharan Africa (F)

Soc Sci 483 Prin of Negotiation (F/S)

Pre-Med/Nursing cadets: Blanket waiver to take 3 non-Behavioral Science electives. Contact the Health Professions Advisor in DFB to have cadet added to the HPAC

distro list. Pre-Med Note: Change Core Bio from 315 to 210 and 3* year; Check and schedule pre-requisites before scheduling any Pre-med requirements: Chem 233, 234,
243, and an extra biology with lab required (choose from Bio 410, 440, 330, 332, 363 or 431). Three of these courses will count as electives, the fourth will fill the Academy
Option. Pre-med requirements must be completed by end of 2* year. MCAT will be in April of their 2* year.
Pre-Nursing Note: Schedule Bio 210 or 315 in 3* year, schedule Bio 332 or 431, 410, 440, 370, and Beh Sci 440. Three of the Bio courses will count as electives, the
fourth will fill the Academy Option, Beh Sci 440 as advanced study. Take the GRE by end of their 2* year.
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BIOLOGY

THE BIOLOGY MAJOR AT A GLANCE: This major is designed to promote the
development of the cadet’s natural scientific talents through a carefully planned program of
academic instruction, practical laboratory experience, and individual research projects. The
Biology major provides a multidisciplinary approach to the study of human performance in air
and space, exercise, biomechanics, environmental sciences, and cutting-edge cell and genetic
engineering. Some cadets pursue specialized areas of interest such as aviation and flight, human
factors in aviation and space, athletics and sports performance, ecology, cell and molecular
biology, or professional or advanced degree preparation. The Biology major is also very
flexible; cadets are not limited to a specific area of study and are free to tailor a program to meet
their own interests. The Biology major can complement many careers in the Air Force, or
prepare you for a career in the health professions (such as medicine or dentistry) or in the
Biomedical Sciences Corps (including aerospace physiology, bioenvironmental engineering, and
physical therapy). Contact the Health Professions or BSC Advisor in the Department of Biology
for more information.

The Department of Biology strongly urges all cadets considering the Biology major to enroll in
Chem 100 and Chem 110 in their 4° year. Biology 210 is a required core alternate for Biology
majors and should be taken by the fall semester of the 3° year. This allows for a more balanced
scheduling of upper-level major’s courses. However, if you are transferring into the Biology
major from another major, you can still complete a Biology major in two years. See a Biology
academic advisor for suggested course sequence. Biology 210/315 may be validated if a cadet
has received a 4 or 5 on the AP Biology Exam or a 6 or 7 on the IB Biology Exam, or has
previously taken the equivalent of Biology 210/315 at another college and received a B or better
in the course(s). See the Biology AIC for additional information on Biology 210/315 validation.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitute:

Required Core Substitute Substitutes for
Biology 210 Paradigms in Biology with Laboratory Biology 315
Math 356 Probability and Statistics for Engineers and Scientists Math 300

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 27 Semester hours of major's courses to view the breadth, key concepts, and integration of
biology:

1. Biology 330 Zoology

2. Biology 331 Botany

3. Biology 332 Microbial Diversity

4. Biology 360 Cell and Molecular Biology
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5. Biology 363 Genetics

6. Biology 380 Principles of Ecology

7. Biology 459 Principles of Evolution

8. Biology 480 Biology Capstone Seminar

E. 15 Additional semester hours of majors courses. Certain optional courses are suggested for
cadets wishing to emphasize or concentrate on different areas of biology. See your DFB
academic advisor to discuss specific courses which take into account your natural talents,
interests, and abilities.

Biology Option #1 *

Biology Option #2 *

Biology Option #3 *

Chemistry Option: Chem 230 or Chem 233
Scientific Breadth Option **

MRS

* Biology Options can be filled by any course, 300-level or above, offered by the Biology
Department. A maximum of one Organic Chemistry or Biochemistry course may fill a
Biology option (only Chem 234, Chem 344, or Chem 434).

** The Scientific Breadth Option is designed to enhance understanding of biological science,
broaden scientific vision, or link biological science to related Air Force career areas. This
option can include any 200-level or above course in the Departments of Biology, Chemistry,
Physics, Computer Science, and Mathematical Sciences, the select courses listed below, or
other courses with Department Head approval. With Department Head approval, Biology
majors wishing to pursue a specific Foreign Language minor may substitute 200-level or
above Foreign Language courses for their Scientific Breadth Option to facilitate earning the

minor.
Beh Sci 355 Brain and Behavior
Beh Sci 373 Introduction to Human Factors Engineering
Beh Sci 440 Lifespan Development
Civ Engr 362 Introduction to Environmental Engineering
Civ Engr 463 Wastewater Treatment Plant Design
Civ Engr 467 Water Treatment Principles and Design
Geo 250 Human Geography: A Global Cultural Awreness
Geo 351 Introduction to Physical Geography
Geo 353 Geomorphology
Geo 382 Remote Sensing and Imagery Analysis
Philos 330 Introduction to the Philosophy of Science
Philos 410 Medical Ethics

AREAS OF INTEREST The Biology major can meet a wide variety of cadet interests, some of
which are listed below. However, the major is designed to be flexible to each cadet’s interest,
allowing each cadet to tailor a program unique to their own biological interests.
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A. Environmental and Organismal Biology: Combines general knowledge of Biology, the
physical world (chemistry, meteorology, geology, geospatial science, physics), the human
element (politics, economics, and behavior), and problem-solving skills (engineering and
mathematics) to understand man's role and impact on the planet Earth. Suggested courses:
Vertebrate Zoology, Microbiology, Applied Ecology, Environmental Chemistry, Biochemistry,
Fundamental Hydraulics, Introduction to Environmental Engineering, and several Geospatial
Science courses.

Bioenvironmental Engineering

Application of engineering and scientific knowledge and techniques to identify and
manage risks for health protection, to develop procedures, techniques, and equipment, to
conduct and supervise engineering services, and to participate in medical-facility
programs. Suggested courses: Microbiology, Introduction to Environmental Engineering,
Hazardous Waste Management, Ground and Surface Water Hydrology and Contaminant
Transport, Introduction to Air Pollution, Wastewater Treatment Plant Design, Water
Treatment Principles and Design, Solid and Hazardous Waste Facilities Design, Organic
Chemistry Laboratory, Biochemistry, and Molecular Biology Methods.

B. Cellular and Molecular Biology: Combines the study of biochemical and cellular-level
processes to understand the rapidly growing fields of genetic engineering, immunology, disease
defense, hormonal control, aging, and cancer. Suggested courses: Microbiology, Molecular
Biology Methods, Organic Chemistry, and Biochemistry.

C. Human Biology: Comprises the study of human anatomy and physiology. There are various
avenues of study within this sub-discipline:

Human Factors and Performance

Plan of elective courses can be tailored to student interests in the physical, physiological,
mechanical, and psychological factors related to the man-machine interface (human
factors) or to optimizing and teaching neuromuscular skills (performance, athletics).
Suggested courses: Biomechanics, , Anatomy and Physiology: Sensory and Motor
Integration, Aviation Psychology, Introduction to Human Factors Engineering, Brain and
Behavior , and Engineering Psychology.

Aerospace Physiology

Management of aerospace-physiological training and hyperbaric-therapy units,
performance of research, and provision of expertise on the human aspects of manned high-
altitude/high-speed flight (including space flight). Suggested courses: Anatomy and
Physiology: Sensory and Motor Integration, Anatomy and Physiology: Visceral Systems
Integration, Human Nutrition, and Exercise Physiology.

Physical Therapy

Direct form of professional patient care that can be applied to patients referred from most
disciplines of medicine. Required courses: Anatomy and Physiology: Sensory and Motor
Integration, Anatomy and Physiology: Visceral Systems Integration, and Lifespan
Development. Suggested courses: Biomechanics and Exercise Physiology.
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D. Professional or Advanced Degree:

school or a professional health degree.

academic advisor.

This track is designed for cadets pursuing graduate
Specific courses should be coordinated with your

SCHEDULING CONSIDERATIONS: There are several course options that offer flexibility

to cadets in designing a program that most meets their interest in biology.

40
For Lang 1
Chem 100

Fall History 100
Math 141
Comp Sci 110
Phy Ed

For Lang 2
Beh Sci 110
Chem 110
Engr 101
English 111
Math 142
Phy Ed

Spring

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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Biology Major

3 hrs  per 2° hrs

Engr Mech 220 3 1 Biology331 4
Biology 210 3 2 Biology332 3
Econ 201 3 1 Biology363 4
Physics 110 3 2 Philos 310 3
English 211 3 1 Beh Sci310 3
Pol Sci 211 3 1 ECE315 3
Phy Ed 1 2 PhyEd 1
19 10 21

Biology 330 4 2 Biology 360 3
Chem 230 3 1 SciBreadth Option 3
Law 220 3 1 Biology Option #1 3
SIT Energy Sys Option 3 1 Aero Engr 315 3
MSS 200 3 1 History 300 3
Physics 215 3 2 Math 356 3
Phy Ed 05 2 PhyEd 05

7195 10
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Biology 380
Biology 459
Biology Option #2
Academy Option
MSS 415/416
Soc Sci 412
Phy Ed

Biology 480
Biology Option #3
English 411
Astro Engr 310
Mgt 400

Phy Ed

Semester Hour Summary

L4

Core="96.0 Sem Hours

Major= 42.0

Academy Option = 3.0
PhyEd= 5.0

Total =| 146.0
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CHEMISTRY

THE CHEMISTRY MAJOR AT A GLANCE: From developing the materials employed in
the F-22, the Joint Strike Fighter, or extending the life of our aircraft fleet, to understanding
space sensor and satellite technology, to analyzing chemical and biological warfare data,
chemistry is at the forefront of Air Force research. The three tracks in chemistry are
recommended for those who are interested in chemical, biochemical, or advanced materials
research and applications, or medical career fields. They provide fundamental knowledge in
analytical, biological, inorganic, organic, and physical chemistry and allow the cadet to select a
specialized degree track for in-depth study. The tracks in chemistry emphasize the use of the
laboratory methods for reinforcement of lecture material and individual research projects. All
three American Chemical Society approved tracks prepare cadets for a junior officer position in
research, development, or graduate training. A junior officer may be assigned to Air Force Labs,
such as the High Explosive Research and Development Facility (HERD), the Directed Energy
Lab, or the Propulsion Directorate. Additionally, cadets graduating with one of the chemistry
tracks are very competitive for medical school, dental school, bioenvironmental engineering,
pilot, navigator, aircraft maintenance, intelligence, and a host of other operational and support
career fields.

All cadets interested in the medical career fields or a science major to include the Chemistry,
Materials Chemistry, Biochemistry tracks, and Biology major should enroll in Chem 100 in the
4° fall, followed by Chem 110 in the 4° spring to allow proper sequencing for accreditation and
medical school application timelines. Cadets should declare one of the American Chemical
Society approved Chemistry tracks prior to the fall semester of their third-class year. Cadets can
still complete one of the Chemistry tracks if they declare in the fall of their third-class year,
however course sequencing will not be ideal. Cadets with validation credit will have the
opportunity to take additional courses in the major or in other disciplines of their choice. To
discuss the Chemistry major, contact the DFC advisor-in-charge at 333-2960.

COURSE REQUIREMENTS: 147-149 Semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Chem 335 Physical Chemistry I Systems Option
Math 356 Probability and Statistics for Engineers and Scientists Math 300

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours Academy Option (possible major’s course for accreditation requirements).
D. 43-45 Semester hours of major's courses:

The major's three tracks are Chemistry, Biochemistry, and Materials Chemistry. Depending on
the number and type of course validation(s), majors courses may be moved into the fourth-class

year (i.e., Math 243 and/or Chem 222). Biology 210 is a recommended core substitute for
Biology 315 for Biochemistry track, but is not required.
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Certification/Qualification for Project Engineer (62G)

In addition to the three major tracks, expansion upon the core curriculum’s engineering
background may lead to consideration of any chemistry major for award of the Project Engineer
(62G) Air Force Specialty Code (AFSC), with approval of the Engineering Division. Interested
cadets must complete two additional engineering courses that must meet the following criteria;
(1) both courses will be from the same discipline, (2) both courses will be 300/400 equivalent (as
determined by the discipline’s department head), and (3) requires their discipline’s core course as
a prerequisite. Below are the recommended follow-on courses that have been selected by
discipline that meet these criteria.

DFAS DFAN DFEM DFEC DFCE
Aero Engr 361 ECE 231
Astro Engr 310 (Aero Engr 241 | Engr Mech 340 Civ Engr 362
: (core sub)
1s a prereq)
Astro Engr 351 | Aero Engr466 | Engr Mech 440 ECE 332 One of the
following:
ECE 321, or .
Astro Engr 331 ECE 281 Civ Engr 463
Astro Engr 436 ECE 382 Civ Engr 467

* If a major in the materials chemistry track is earned, the cadet automatically meets these
criteria.

Chemistry Course Sequence

The Chemistry track is the most flexible track offered by DFC, allowing a broader spectrum of
in-depth studies. Cadets successfully completing this track are awarded the degree of Bachelor
of Science in Chemistry.

1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)
2. Chem 222 Analytical Chemistry

3. Chem 233 Organic Chemistry [

4. Chem 234 Organic Chemistry II

5. Chem 243 Organic Chemistry Laboratory

6. Chem 336 Physical Chemistry II

7. Chem 344 Integrated Laboratory A

8. Chem 431 Theoretical Inorganic Chemistry
9. Chem 444 Integrated Laboratory B

10. Chem 445 Advanced Laboratory Techniques
11. Chem 481 Biochemistry I

12. Chem Concentration 1*

13. Chem Concentration 2*
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14. Chem Concentration 3*
15. Chem 499** Independent Study

*Chem Concentrations consist of one course from EACH of the following: any Basic Sciences
300-/400-level course; any Chem 400-level course; and a three-hour Chem 300-/400-level
laboratory course. Recommended non-laboratory courses include Chem 325, Chem 350, Chem
381, and Chem 432. Recommended laboratory courses include Chem 440, Chem 465, and Chem
499. A maximum of six hours of Chem 499 may be counted toward the major.

**Chem 499 is the major’s capstone course and can only be replaced by exception with
Department Head approval. Chem 499 may fill the Academy Option for accreditation
requirements.

Biochemistry Course Sequence

Biochemistry investigates the rapidly changing arena where chemistry, biochemistry, and
molecular and cell biology interrelate. This provides an excellent foundation in the sciences for
those interested in medical school or research fields, such as medicinal chemistry, biopolymers,
biosensors, and nanoscience. Cadets successfully completing this track are awarded the degree
of Bachelor of Science in Chemistry.

1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)
2. Chem 222 Analytical Chemistry

3. Chem 233 Organic Chemistry I

4. Chem 234 Organic Chemistry II

5. Chem 243 Organic Chemistry Laboratory

6. Chem 336 Physical Chemistry II

7.  Chem 344 Integrated Laboratory A

8. Chem 431 Theoretical Inorganic Chemistry
9. Chem 481 Biochemistry I

10. Chem 445 Advanced Laboratory Techniques
11. Chem 482 Biochemistry II

12. Chem 491 Biochemistry Laboratory

13. Biology Option 1

14. Biology Option 2

15. Chem 499 ** Independent Study

* The Biology Options must be two of the following: Biology 360, Biology 363, Biology 364,
Biology 410, Biology 431, or Biology 440. Biology 360 is strongly recommended.

** Chem 499 is the major’s capstone course and can only be replaced by exception with
Department Head approval. Chem 499 may fill the Academy Option for accreditation
requirements.

Materials Chemistry Course Sequence
Materials Chemistry is an interdisciplinary program designed to meet the Air Force's need for
qualified personnel with an understanding of modern materials, such as composites, ceramics,
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polymers, alloys, semiconductors, superconductors, and nanomaterials. This course of study
bridges the gap between designing and developing materials at the molecular level and the
physical application of these materials at the macro level for structural, electronic, and optical
uses. To investigate this relatively new field of study we have taken advantage of a wide range
of expertise found at the Air Force Academy. Cadets who successfully complete this option are
awarded the degree of Bachelor of Science in Chemistry.

1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)
2. Chem 222 Analytical Chemistry

3. Chem 233 Organic Chemistry |

4. Chem 234 Organic Chemistry II

5. Chem 243 Organic Chemistry Laboratory

6. Chem 336 Physical Chemistry II

7. Chem 431 Theoretical Inorganic Chemistry
8. Chem 434 Biochemistry

9. Chem 440 Polymer Chemistry

10. Chem 444 Integrated Laboratory B

11. Chem 445 Advanced Laboratory Techniques
12. Chem 465 Chemistry of Advanced Materials
13. Engr Mech 340 Materials Science for Engineers
14. Engr Mech 440 Physical Metallurgy

15. Chem 499** Independent Study

**Chem 499 is the major’s capstone course and can only be replaced by exception with
Department Head approval. Chem 499 may fill the Academy Option for accreditation
requirements.
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Fall

Spring

Fall

Spring

40
For Lang 1

Beh Sci 110
History 100
Math 141

Chem 100

Phy Ed

For Lang 2
Comp Sci 110
Engr 101
English 111
Math 142
Chem 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)

40
For Lang 1

Beh Sci 110
History 101
Math 141
Chem 100

Phy Ed

For Lang 2
Comp Sci 110
Engr 101
English 111
Math 142
Chem 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)

SUGGESTED COURSE SEQUENCE

hrs  per
3 2
3 1
3 1
3 1
3 2
05 2
155 9
3 2
3 1
3 1
3 1
3 1
3 2
05 2
185 10
hrs  per
3 2
3 1
3 1
3 1
3 2
05 2
155 9
3 2
3 1
3 1
3 1
3 1
3 2
05 2
185 10
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Chemistry Track
3° hrs  per 2° hrs  per 1° hrs
Math 243 3 1 Chem 222 4 2 Chem 431 3
Chem 233 3 1 Chem 344 3 1 Chem 444 3
Econ 201 3 2 SITES Opt Chem 335 3 2 Acad Opt Chem 499 3
Physics 110 3 2 Biology 315 3 1 English411 3
English 211 3 1 Beh Sci310 3 1 MSS415/416 3
Pol Sci 211 3 1 ECE315 3 1 Soc Sci412 3
Phy Ed 1 2 PhyEd 1 2 PhyEd 0.5
19 10 20 10 185
Chem 234 3 1 Chem 336 3 1 Chem 445 3
Chem 243 3 1 Chem Conc #1 3 2 Chem Conc #2 3
Law 220 3 1 AeroEngr 315 3 1 Chem Conc#3 3
Engr Mech 220 3 1 History 300 3 1 Chem 434 3
MSS 200 3 1 Math 356 3 1 AstroEngr 310 3
Physics 215 3 2 Philos 310 3 1 Mgt400/Mgt 419 3
Phy Ed 05 2 PhyEd 05 2 PhyEd 0.5
185 9 185 9
Semester Hour Summary
Core=' 96.0 Sem Hours
Major= 43.0
Academy Option = 30 "
PhyEd= 50
Total =| 147.0
Biochemistry Track
3° hrs  per 2° hrs  per 1° hrs
Math 243 3 1 Biology Option #1 3 1 Chem 431 3
Chem 233 3 1 Chem 481 3 1 Chem 491 3
Econ 201 3 2 Chem 344 3 1 Chem 222 4
Physics 110 3 2 SIT E/S Opt Chem 335 3 1 ECE315 3
English 211 3 1 Law 220 3 1 Mgt 400/Mgt 419 3
Pol Sci 211 3 1 Math 356 3 1 History 300 3
Phy Ed 1 2 PhyEd 1 2 PhyEd 0.5
19 10 19 8
Chem 234 3 1 Chem 336 3 1 Chem 445 3
Chem 243 3 1 Chem 482 3 2 Acad Opt Chem 499 3
Biology 210 3 2 Biology Option #2 3 1 English 411 3
Engr Mech 220 3 1 AeroEngr 315 3 1 MSS415/416 3
MSS 200 3 1 Philos 310 3 1 Astro Engr 310 3
Physics 215 3 2 BehSci 310 3 1 Soc Sci4l2 3
Phy Ed 05 2 PhyEd 0.5 2 PhyEd 0.5
185 10 185 9
Semester Hour Summary
Core= 96.0 Sem Hours
Major=" 430 "
Academy Option = 3.0
PhyEd = 50 "
Total =| 147.0] "
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Fall

Materials Chemistry Track

4° hrs  per 3° hrs  per 2° hrs  per 1° hrs = per
For Lang 1 3 2 Math 243 3 1 Chem 222 4 2 Chem431 3 1
Beh Sci 110 3 1 Chem 233 3 1 S/TES Opt Chem 335 3 1 Chem 444 3 1
History 100 3 1 Econ201 3 2 Biology 315 3 2 EngrMech 440 3 2
Math 141 3 1 Physics 110 3 2 Philos 310 3 1 Acad Opt Chem 499 3 2
Chem 100 3 2 English 211 3 1 BehSci310 3 1 English411 3 1
Phy Ed 05 2 PolSci21l 3 1 ECE315 3 1 Soc Sci412 3 1
155 9 PhyEd 1 2 PhyEd 1 2 PhyEd 05 2
19 10 20 10 185 10
For Lang 2 3 2 Chem 234 3 1 Chem 336 3 1 Chem 445 3 2
Comp Sci 110 3 1 Chem 243 3 1 Chem 440/Chem 465 4 2 Chem440/Chem465 4 2
Spring  Engr 101 3 1 Law 220 3 1 EngrMech 340 3 1 Chem 434 3 0
English 111 3 1 Engr Mech 220 3 1 AeroEngr 315 3 1 MSS415/416 3 1
Math 142 3 1 MSS200 3 1 History 300 3 1 AstroEngr 310 3 1
Chem 110 3 2 Physics 215 3 2 Math 356 3 1 Mgt400/Mgt 419 3 1
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05 2
185 10 185 9 195 9 195 9
Course Unit Summary Semester Hour Summary
Core (32) Core=' 96.0 Sem Hours
Major (14) Major= 450 "
Academy Option (1) Academy Option = 3.0
Phy Ed (10) PhyEd= 50
Total =| 149.0

NOTES:

l.

Cadets indicating an interest in Chemistry, Biology, or a Pre-Med track will be identified
during the BCT chemistry placement exam. That information, along with other placement
data, will allow those interested cadets to be placed into Chem 100, or advance-placed into
Chem 110, in the fall semester of their 4° year. Regardless of academic interests, highly
qualified cadets may be advanced placed into Chem 110 in the fall semester of their 4°
year.

Cadets with validation/transfer credit, who are interested in attending medical school, are
encouraged to take additional coursework to enhance their preparation for medical school.
In addition to suggested courses in biology, such as those listed under the Biology Options
for the Biochemistry major, cadets should consider enrolling in Philos 410, Medical Ethics.

Cadets completing Chem 100 in the 4° fall and interested in declaring Chemistry, Biology,
or pursuing a Pre-Med track will be placed into Chem 110 in the 4° spring. Depending on
validation credit, cadets taking Chem 110 in their 4° spring may have to delay a 100-level
core course to the 3° fall.

Depending on validation credit, cadets declaring a Chemistry major at the beginning of the

3° year will benefit from a summer academic course to allow proper sequencing of major’s
courses.
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5. Chem 481 can be substituted for Chem 434 for the Materials Chemistry and Chemistry
tracks.
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CIVIL ENGINEERING

THE CIVIL ENGINEERING MAJOR AT A GLANCE: Civil engineering is one of the
broadest of the engineering disciplines, encompassing many interdependent technical specialties.
As a civil engineer, you plan, design, and supervise the construction of a wide variety of
facilities such as bridges, buildings, tunnels, highways, transit systems, dams, airports, irrigation
projects, distribution facilities for water, and collection and treatment facilities for wastewater
and hazardous wastes.

You will use technology's newest applications. Civil engineers are leading users of state-of-the-
art computer methods in design, construction, project scheduling, and cost control. Civil
engineers are problem solvers, meeting the challenges of pollution, a deteriorating infrastructure,
traffic congestion, energy needs, floods, earthquakes, sustainable development, and community
planning. As you develop your skills, you can move into engineering management, oversee the
completion of entire projects, and work closely with architects, owners, contractors, government
officials, and others involved in all aspects of construction.

What is Civil Engineering like in the Air Force? Like the civil engineering profession, the Air
Force civil engineering career field is also broad, including architects, electrical engineers, and
mechanical engineers, as well as civil and environmental engineers. Typically, an Air Force
civil engineering officer can expect to work at both base and higher headquarters level jobs. The
civil engineer at base level is responsible for the sustainable construction and maintenance of all
facilities; mechanical, electrical, and waste disposal systems; hazardous waste management,
runways, and roads. Accordingly, Air Force civil engineering requires many specialties. Your
tasks may include technical design, project planning and programming, and possibly managing
the maintenance work force of civilian and military personnel. At the higher levels, your
expertise is required to plan, manage, and direct the civil engineering efforts at multiple
installations.

If you like science and mathematics and are curious about how things work, then perhaps civil
engineering is the major for you. The Civil Engineering major is accredited by the Engineering
Accreditation Commission of ABET, http:/www.abet.org. Upon graduation you earn a
Bachelor of Science in Civil Engineering, a BSCE. A graduate with a Civil Engineering degree
is eligible for a civil engineer, general engineer, bioenvironmental engineer, developmental
engineer, or flying Air Force Specialty Code.

To ensure the success of our graduates, we prepare them to attain Program Educational
Objectives two to five years after graduation. These are:

1) Recognition as successful Air Force officers through demonstration of their ability to:
Rapidly acquire required knowledge.

. Lead others effectively.

Effectively apply ethical and moral standards.

. Improve unit performance by application of organizational skills.

Make sound decisions based on critical thinking.

Communicate effectively.

o oo o
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2) Selection for career training on, or ahead of, schedule, and for a progression of
assignments of increasing responsibility.

3) A demonstrated ability to solve Air Force technical problems.

4) Success in continuing education.

5) Success in contingency operations.

The foundation that prepares graduates for attaining the Program Educational Objectives is
provided by Student Outcomes. Student Outcomes describe what students must attain prior to
graduation. These relate to the skills, knowledge, and behaviors that students acquire as they
progress through the program. These Student Outcomes are:

a) an ability to apply knowledge of mathematics, science, and engineering

b) an ability to design and conduct experiments, as well as to analyze and interpret data

c) an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

d) an ability to function on multidisciplinary teams

e) an ability to identify, formulate, and solve engineering problems

f) an understanding of professional and ethical responsibility

g) an ability to communicate effectively

h) the broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context

1) arecognition of the need for, and an ability to engage in life-long learning

J) a knowledge of contemporary issues

k) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice

Incorporated within these outcomes, civil engineering majors must demonstrate a knowledge of
fundamental concepts of civil engineering commonly applied to solve the types of complex,
multidisciplinary problems they will face as Air Force civil engineers. In addition, graduates
must also demonstrate design competence that includes integration of construction processes.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Engr 311 Electrical Power Systems Option
Math 356 Probability and Statistics for Engineers and Scientists Math 300

ECE 231 Electrical Circuits and Systems | ECE 315

Core Replacement Replaces

Civ Engr 480 Project Management and Contract Administration Mgt 400

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hour Academy Option (Civ Engr Design Option for accreditation requirements).
(See Supplemental Information 1)
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D. 42 Semester hours of major's courses:

XN R

9.

10.
1.
12.
13.
14.

Math 243
Math 245
Civ Engr 330
Civ Engr 351
Civ Engr 361
Civ Engr 362
Civ Engr 372
Civ Engr 373
Civ Engr 390
Civ Engr 474
Civ Engr 488
Design Option

Engineering Option
Basic Sci Option

Seminar course:

Supplemental Information:

Civ Engr 405

Calculus I or (Math 253, Math 344, Math 359)
Differential Equations

Elementary Structural Analysis

Civil Engineering Practices - Field Engineering
Fundamental Hydraulics

Introduction to Environmental Engineering
Behavior and Analysis of Structures

Behavior and Design of Steel Members
Introduction to Soil Mechanics

Behavior and Design of Concrete Members
Pavement Design and Rehabilitation

(See Supplemental Information 1)

(See Supplemental Information 2)

(See Supplemental Information 3)

Civil Engineering Seminar

1. Design Options (choose two from the following courses):

Civ Engr 463
Civ Engr 464
Civ Engr 467
Civ Engr 473
Civ Engr 485
Civ Engr 491
Civ Engr 492

Wastewater Treatment Plant Design

Architectural Design

Water Treatment Principles and Design

Structural Design

Construction Project Management

Foundation Engineering

Earth Structures: Embankments/Slopes/Buried Structures

2.  An Engineering Option is any course of at least three semester hours taught by the
Engineering Division that has not been used to satisfy another curriculum requirement.

3. For a Basic Science Option, any course taught by the departments listed below may satisfy

this option.
Department of Biology
Department of Chemistry

Department of Mathematical Sciences

Department of Physics

Geo 351 or Meteor 320 can satisfy this option.
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Fall

Spring

40
For Lang 1

Beh Sci 110
Engr 101

Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
History 100
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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SUGGESTED COURSE SEQUENCE
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Civil Engineering Major

30
Math 243
English 211
Engr Mech 220
Econ 201
Physics 215
MSS 200
Phy Ed

Math 245

CivEngr 330
Engineering Option
Pol Sci 211

Law 220

Chem 200

Phy Ed
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2° hrs  per 1°
CivEngr 361 3 1 CivEngra74
CivEngr 372 3 1 Design Option
CivEngr 390 3 2 Basic Science Option
Biology 315 3 2 Philos 310
ECE 231 3 1 Soc Sci412
Beh Sci 310 3 1  English411
Phy Ed 1 2 PhyEd
19 10
CivEngr 362 3 1
CivEngr 373 3 1 CivEngr488
Sys Opt Engr 311 3 1 Acad Opt Design Opt
Aero Engr 315 3 1 MSS415/416
Math 356 3 1 CivEngr 480
History 300 3 1 Astro Engr 310
Phy Ed 05 2 PhyEd
185 8

Semester Hour Summary

Core=" 96.0 Sem Hours
Major=" 390 "
CivEngr 351 (summer) 30 "
Academy Option = 30 "
PhyEd = 50 "
Total=| 146.0| "
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COMPUTER ENGINEERING

THE COMPUTER ENGINEERING MAJOR AT A GLANCE: Computer systems are an
integral part of every aspect of Air Force operations. These systems range from embedded
devices that perform a specific function in a weapon system to massively-parallel
supercomputers used to simulate an air campaign. Because today’s computing systems are so
sophisticated, computer engineering has evolved. Computer engineers take a true ‘systems’ view
toward computing design, combining the algorithm-design skills of a computer scientist with the
hardware-design talents of an electrical engineer. Computer Engineering majors at USAFA
acquire these skills through an interdisciplinary approach that intermingles courses from
Computer Science with offerings from Electrical and Computer Engineering. This course mix
provides the broad, varied background an engineer needs to succeed in this dynamic field.

To ensure the success of our graduates, we prepare them to attain Program Educational
Objectives two to five years after graduation. These are:

1) Recognition as successful Air Force officers through demonstration of their ability to:

Rapidly acquire required knowledge.

. Lead others effectively.

Effectively apply ethical and moral standards.

. Improve unit performance by application of organizational skills.

Make sound decisions based on critical thinking.

Communicate effectively.

2) Selection for career training on, or ahead of, schedule, and for a progression of
assignments of increasing responsibility.

3) A demonstrated ability to solve Air Force technical problems.

4) Success in continuing education.

o Ao o

The Program Educational Objectives listed above describe what graduates are expected to attain
within a few years of graduation. To support these goals, our program’s curriculum is designed
such that, by graduation, our graduates possess certain qualities or outcomes. The Student
Outcomes are listed below. Each Computer Engineering graduate shall demonstrate that they
have attained the following outcomes:

1. an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and interpret data
3. an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability
an ability to function on multidisciplinary teams
an ability to identify, formulate, and solve engineering problems
an understanding of professional and ethical responsibility
an ability to communicate effectively
the broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context
9. arecognition of the need for, and an ability to engage in life-long learning

PNk
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10. a knowledge of contemporary issues
11. an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.

Cadets who successfully complete the Computer Engineering major are awarded a Bachelor of
Science in Computer Engineering degree, accredited by the Engineering Accreditation
Commission of ABET, http://www.abet.org. Computer Engineering is an excellent choice if you
are interested in an advanced degree. As a computer engineer, your knowledge and skill will be
in high demand in the AF and in society as a whole.

If considering Computer Engineering, you need to take ECE 231 (in lieu of ECE 315), ECE 210,
and Comp Sci 210 in your 3° fall.

COURSE REQUIREMENTS: 147 semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Ops Rsch 310 Systems Analysis Systems Option
Math 356 or Probability and Statistics for Engineers and Scientists or Math 300

Math 377 Advanced Probability and Statistics

ECE 231 Electrical Circuits and Systems [ ECE 315

Core Replacement Replaces

ECE 463 Capstone Design Project | Mgt 400

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours of Academy Option (Comp Engr Option #1 for accreditation requirements).
(See Supplemental Information 1)

D. 43 Semester hours of major's courses:

1. Comp Sci 210 Introduction to Programming
2. Comp Sci 223 Data Structures and Systems Programming
or Comp Sci 220 Data Abstraction

3. Comp Sci 483 Operating Systems

4. ECE 210 Principles of AF Electronic Systems

5. ECE 281 Digital Design and Computer Architecture

6. ECE 332 Electrical Circuits and Systems II

7. ECE 321 Electronics I

8. ECE 382 Embedded Computer Systems [

9. ECE 383 Embedded Computer Systems II

10. Comp Engr Option #2  ECE 484 Advanced Digital System Design

11. Comp Engr Option #3 ~ ECE 485 Advanced Computer Architecture (See
Supplemental Information 1)

12. Math 245 Differential Equations

13. Math 340 Discrete Mathematics
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14. ECE 464 Capstone Design Project 11
15. Math/Sci Option Comp Sci 431 or any 200-, 300-, or 400-level Mathematics
or Basic Science course where the prerequisites are met.

Supplemental Information:

1. Elective options provide the opportunity for more in-depth study that will help prepare you
for your career in the Air Force. They also help provide the foundation for your senior design
project. ECE 463 and ECE 464 are the capstone courses of the Computer Engineering major.
The Computer Engineering Program offers two different areas of study: Embedded Systems
and Cyber. There is also a Universal Area that allows you to take any two Computer
Engineering Options. Comp Engr majors must take either ECE 484 (fall only) or ECE 485
(spring only) as either Comp Engr Option #2 or Comp Engr Option #3, respectively.
Where ECE 484 (or 485) are not taken, fill with approved Comp Engr option. Figure 10-1
shows suggested course flows for the various areas of study.

Area 1: Embedded Systems - This area of study explores advanced topics in computer design.
Topics include: computer system design; microcomputer interfacing; computer architecture; and
digital signal processing. Study in this area leads to a better understanding of building embedded
systems for the multitude of avionics systems found in air, space, and cyberspace. It is well-
suited for those planning to become an Air Force developmental engineer.

Area 2: Cyber - This area of study concentrates on information warfare skills. Topics include:
computer networks, securing information assets, cryptography, and advance programming
paradigms. Study in this area develops the skills needed to excel in the Air Force’s cyber
domain and is well-suited for those planning to become cyber space operators.

The following are Comp Engr options:

ECE 348 Telecommunication Principles

ECE 373 Digital VLSI Circuits

ECE 387 Introduction to Robotic Systems

ECE 434 Digital Signal Processing

ECE 484 Advanced Digital System Design

ECE 485 Advanced Computer Architecture

ECE 495 Special Topics (Dept Head approval required)
ECE 499 Independent Study (Dept Head approval required)
Engr 311 Electrical Power

Sys Engr 460 Unmanned Aerial Vehicle (UAV) Systems
Comp Sci 359 Programming Paradigms

Comp Sci 438 Advanced Computer and Network Security [
Comp Sci 467 Computer Networks

Comp Sci 468 Advanced Computer and Network Security 11
Comp Sci 495 Special Topics in Computer Science
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Fall

Spring

4°
For Lang 1
Beh Sci 110
History 100
Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
History 101
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)
Major (14)

Academy Option (1)

Phy Ed (10)
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Computer Engineering Major

30
ECE 210
Comp Sci 210
Math 245
ECE 231
Engr Mech 220
Physics 215
MSS 200
Phy Ed

Comp Sci 223
ECE 281
ECE 332

Poli Sci 211
Econ 201
Chem 200
Phy Ed
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2° hrs
ECE 321
ECE 382
Math/Sci Option
English 211
Law 220
Math 356/377
Phy Ed
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ECE 383

Math 340
Comp Sci 483
ECE Option #1
Biology 315
Beh Sci 310
Phy Ed
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ECE Option #2
Aero Engr 315
Ops Rsch 310
Philos 310
ECE 463
English 411
Phy Ed

ECE Option #3
ECE 464

Soc Sci 412
History 300
MSS 400
Astro Engr 310
Phy Ed

Semester Hour Summary

Core=" 96.0 Sem Hours

Major=" 43.0
Academy Option = 3.0
PhyEd = 5.0

Total =| 147.0
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Figure 10-1

COURSE FLOW FOR COMPUTER ENGINEERING MAJORS

4° YEAR 3° YEAR 2° YEAR 1° YEAR
SPRING FALL SPRING FALL SPRING FALL SPRING
COMP SCI 110 COMP SCI 210 COMP SCI 223 J COMP SCI 467 L COMP SCI 483 COMP SCI 359 COMP SCI 495
Intro to » Intro to p| Data Structures/ Compuler Operating Programming Speoisl Topk
Computing Programming Data Abstraction r Metworks Syslems Paradigms G
m"t:yb: i L COMP SCI 468
Fundarmentals il iy
Math/Science Math 340 COMP SCI 434 COMP SCI 499
| JEMATHI245 Option || Discrete p| Cryplography: Independent
Differential Egs M | Math/Science
athematics Study
option
ECE 210 Math 356
MATH 142f1s2 Principles of AF Ly Prob & Statistics P Rach 310
lled 0.5 Elect Sys for Engrs & Scl —‘ i Sl
ECE 231 ECE 332 J
L3 Electrical Ckis & »| Elecirical Ckis & e
Systems | Systems |l ’_’ i e
LEGEND ECE 281 ECE 382 ECE 383
USAFA Comp Engr Digital Design & » Embedded > Embedded
Core Core Comp Arch Comp Sys | Comp Sys |l

Electives & Areas of Study

(pick two):
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Cyber
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Y
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COMPUTER AND NETWORK SECURITY

THE COMPUTER AND NETWORK SECURITY MAJOR AT A GLANCE: The
Computer and Network Security major focuses on computer programming, embedded systems,
networks, telecommunications, computer systems, computer investigations, and cyber
operations. The skills developed in the Computer and Network Security major uniquely prepare
cadets to 1) establish, operate, maintain, and defend computer and communications networks, 2)
provide secure command and control capabilities, and 3) contribute to a variety of cyber
operation missions. Successful completion of the Computer and Network Security major leads
to a Bachelor of Science in Computer and Network Security.

Computer and Network Security majors who become cyber operations officers will have
opportunities to: conduct offensive and defensive cyber operations; establish and operate combat
communications capabilities; operate, maintain, and defend computer and communications
networks; provide command and control capabilities; and contribute to the development and
acquisition of new systems.

Computer and Network Security majors who become pilots will have greater insight into their
aircraft and weapons systems which are highly dependent on software systems. They will have
an in-depth knowledge of how cyberspace risks may impact mission capabilities. They may also
contribute to units by developing applications that improve mission effectiveness through areas
such as operations support, data analysis, scheduling, and resource management.

Computer and Network Security is a challenging major. Successful cadets typically have strong
quantitative and analytical skills and enjoy computer programming. Prior programming
experience is neither assumed nor required for success in the major. Graduates of the Computer
and Network Security program will have attained the following student outcomes:

1) An ability to apply knowledge of computing and mathematics appropriate to the
discipline,

2) An ability to analyze a problem, and identify and define the computing requirements
appropriate to the solution,

3) An ability to design, implement, and evaluate a computer-based system, process,
component, or program to meet desired needs,

4) An ability to function effectively on teams to accomplish a common goal,

5) An understanding of professional, ethical, legal, security and social issues and
responsibilities in computing in the Air Force,

6) An ability to communicate effectively with a range of audiences,

7) An ability to analyze the local and global impact of computing on individuals,
organizations, and societies,

8) Recognition of the need for and an ability to engage in continuing professional
development, both in computing and the Air Force, and

9) An ability to use current techniques, skills, and tools necessary for computing practice.

Computer and Network Security majors must take Introduction to Programming (Comp
Sci 210) in the fall of their 3-degree year or validate the course. If you have any questions
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about the Computer and Network Security major or career opportunities, please stop by the
Computer Science department or call the Computer and Network Security Advisor-in-Charge at

3-3131.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Math 356 Probability and Statistics for Engineers and Scientists Math 300
Comp Sci 468  Advanced Computer and Network Security 11 Systems Option

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours of Academy Option (CNS Option for technical depth requirements).

D. 42 Semester hours of major's courses:

Math 340
Comp Sci 210
Comp Sci 223
Comp Sci 360
Comp Sci 364
Comp Sci 426
Comp Sci 431
Comp Sci 438
9. Comp Sci 467
10. Comp Sci 483
11. ECE 281

12. ECE 382

13. ECE 348

14. CNS Option

XN RN

Supplemental Information:

Discrete Mathematics

Introduction to Programming

Data Structures and Systems Programming
Software Reverse Engineering
Information Storage and Retrieval
Languages and Machines

Cryptography

Advanced Computer and Network Security I
Computer Networks

Operating Systems

Digital Design and Computer Architecture
Embedded Computer Systems I
Telecommunication Principles

(See Supplemental Information 1)

1. The following are CNS (Computer and Network Security) Options:

Comp Sci 476
Comp Sci 495
Comp Sci 499
ECE 383
ECE 484
ECE 485

Law 440
MSS 470

Pol Sci 466

Computer and Network Forensics
Special Topics in Computer Science
Independent Study

Embedded Computer Systems I1
Advanced Digital System Design
Advanced Computer Architecture
Cyberlaw

Information and Cyberspace Operations
Cyber Security Policy and Politics

Note: One CNS Option must be Law 440, Pol Sci 466, or MSS 470
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SUGGESTED COURSE SEQUENCE

Computer and Network Security Major

4° 30 20 1°

hrs  per hrs  per hrs per hrs
For Lang 1 3 2 Comp Sci 210 3 2 Comp Sci 431 3 1 Comp Sci426 3
Beh Sci 110 3 1 PoliSci211 3 1 Comp Sci 467 3 1 Comp Sci438 3
Fall History 100 3 1 Engr Mech 220 3 1 ECE382 3 2 CNS Option 3
Math 141 3 1 Econ201 3 1 Philos 310 3 1 Aero Engr 315 3
Comp Sci 110 3 1 Physics 215 3 2 Beh Sci 310 3 1 MSS415/416 3
Phy Ed 0.5 2 English 211 3 1 Biology 315 3 2 Soc Sci412 3
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd 0.5
19 10 19 10 185
For Lang 2 3 2 Comp Sci 223 3 2 Comp Sci 364 3 1 ECE348 3
Chem 100 3 2 ECE281 3 1 Comp Sci 360 3 1 Acad Opt CNS Option 3
Spring Engr 101 3 1 Math 340 3 1 Comp Sci 483 3 1 S/TE/S Comp Sci 468 3
English 111 3 1 Law 220 3 1 ECE315 3 1 Astro Engr 310 3
Math 142 3 1 Chem 200 3 2 History 300 3 1 English 411 3
Physics 110 3 2 MSS 200 3 1 Math 356 3 1 Mgt 400 3
Phy Ed 0.5 2 PhyEd 0.5 2 PhyEd 0.5 2 PhyEd 0.5
185 11 185 10 185 8 185
Course Unit Summary Semester Hour Summary
Core (32) Core=' 96.0 Sem Hours
Major (14) Major= 420 "
Academy Option (1) Academy Option = 30 "
Phy Ed (10) PhyEd = 50 "
Total =| 146.0) "
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COMPUTER SCIENCE

THE COMPUTER SCIENCE MAJOR AT A GLANCE: Computer Science is the study of
computers and their application. The Computer Science major at USAFA focuses on computer
programming, software engineering, and computing theory. The skills and abilities developed in

the Computer Science major are in high demand and may be applied in all Air Force career
fields.

Computer Science majors who become cyber operations officers will have opportunities to:
conduct offensive and defensive cyber operations; establish and operate combat communications
capabilities; operate, maintain, and defend computer and communications networks; provide
command and control capabilities; and contribute to the development and acquisition of new
systems.

Computer Science majors who become pilots (including test pilots) will have greater insight into
their aircraft and weapons systems which are highly dependent on software systems. They also
may contribute to units by developing applications that improve mission effectiveness through
areas such as operations support, data analysis, scheduling, and resource management.

Computer Science is a challenging major. Successful majors typically have strong quantitative
and analytical skills and enjoy computer programming. Prior programming experience is neither
assumed nor required for success in the major.

Graduates of the Computer Science program will have attained the following student outcomes:

1. An ability to apply knowledge of computing and mathematics appropriate to the
discipline,

2. An ability to analyze a problem, and identify and define the computing requirements
appropriate to the solution,

3. An ability to design, implement, and evaluate a computer-based system, process,
component, or program to meet desired needs,

4. An ability to function effectively on teams to accomplish a common goal,

5. An understanding of professional, ethical, legal, security and social issues and
responsibilities in computing in the Air Force,

6. An ability to communicate effectively with a range of audiences,

7. An ability to analyze the local and global impact of computing on individuals,
organizations, and societies,

8. Recognition of the need for and an ability to engage in continuing professional
development, both in computing and the Air Force,

9. An ability to use current techniques, skills, and tools necessary for computing practice,

10. An ability to apply mathematical foundations, algorithmic principles, and computer
science theory in the modeling and design of computer-based systems in a way that
demonstrates comprehension of the tradeoffs involved in design choices, and

11. An ability to apply design and development principles in the construction of software
systems of varying complexity.
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Successful completion of the Computer Science major leads to the degree of Bachelor of Science
in Computer Science. The Computer Science program is accredited by the Computing
Accreditation Commission of ABET, http://www.abet.org.

Computer Science majors must take Introduction to Programming (Comp Sci 210) in the
fall of their 3-degree year or validate the course. If you have any questions about the
Computer Science major or career opportunities, please stop by the Computer Science
department or call the Computer Science Advisor-in-Charge at 3-3131.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitutes:

Required Core Substitute
Math 356 Probability and Statistics for Engineers and Scientists
Comp Sci 453 Software Engineering |

Substitutes for
Math 300
Systems Option

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option (Comp Sci Option for accreditation requirements).

D. 42 Semester hours of major's courses:

1. Math 340 Discrete Mathematics

2. Comp Sci 210 Introduction to Programming

3. Comp Sci 220 Data Abstraction

4. Comp Sci 351 Computer Organization and Architecture
5. Comp Sci 359 Programming Paradigms

6. Comp Sci 364 Information Storage and Retrieval
7. Comp Sci 380 Design and Analysis of Algorithms
8. Comp Sci 426 Languages and Machines

9. Comp Sci 454 Software Engineering I1

10. Comp Sci 467 Computer Networks

11. Comp Sci 483 Operating Systems

12. Comp Sci Option (See Supplemental Information 1)
13. Comp Sci Option (See Supplemental Information 1)
14. Math Option (See Supplemental Information 2)

Supplemental Information:

1. The following are Comp Sci Options:

Comp Sci 360
Comp Sci 362
Comp Sci 385
Comp Sci 431
Comp Sci 438

Software Reverse Engineering

Computer Simulation

Software Development for Mobile Devices
Cryptography

Advanced Computer and Network Security I
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Comp Sci 468
Comp Sci 471
Comp Sci 474
Comp Sci 476
Comp Sci 495
Comp Sci 496
Comp Sci 499
Astro Engr 436
Astro Engr 437
ECE 281

ECE 348

Law 440

MSS 470

Ops Rsch 310
Pol Sci 466
Sys Engr 460

2. The following are Math options:

Comp Sci 431

Math 243 (or Math 253)

Math 245
Math 344
Math 359
Philos 370

Advanced Computer and Network Security II
Artificial Intelligence

Computer Graphics

Computer and Network Forensics

Special Topics in Computer Science
Computer Science Seminar

Independent Study

Small Spacecraft Engineering |

Small Spacecraft Engineering 11

Digital Design and Computer Architecture
Telecommunication Principles

Cyberlaw

Information and Cyberspace Operations
Systems Analysis

Cyber Security Policy and Politics
Unmanned Aerial Vehicle (UAV) Systems

Note: Only one Astro Engr course can count as a Comp Sci option.

Cryptography

Calculus III (or Advanced Placed Calculus III)
Differential Equations

Matrices and Differential Equations

Design and Analysis of Experiments
Introduction to Symbolic Logic
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SUGGESTED COURSE SEQUENCE

Computer Science Major

4° hrs  per 3° hrs  per 2° hrs  per 1° hrs
For Lang 1 3 2 Comp Sci 210 3 2 Comp Sci 359 3 1 Comp Sci 426 3
Beh Sci 110 3 1 PoliSci211 3 1 Comp Sci 467 3 1 Comp Sci Option 3
Fall History 100 3 1 Engr Mech 220 3 1 Math Option 3 1 S/TE/S Comp Sci 453 3
Math 141 3 1 Econ 201 3 1 Philos 310 3 1 ECE315 3
Comp Sci 110 3 1 Physics 215 3 2 Beh Sci310 3 1 MSS415/416 3
Phy Ed 0.5 2 English 211 3 1 Biology 315 3 1 Soc Sci412 3
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd 05
19 10 19 8 185
For Lang 2 3 2 Comp Sci 220 3 1 Comp Sci 364 3 1 Comp Sci 454 3
Chem 100 3 2 Comp Sci 351 3 1 Comp Sci 380 3 1 Comp Sci Option 3
Spring Engr 101 3 1 Math 340 3 1 Comp Sci 483 3 1 Acad Opt CS Option 3
English 111 3 1 Law 220 3 1 AeroEngr 315 3 1 Astro Engr 310 3
Math 142 3 1 Chem 200 3 2 History 300 3 1 English 411 3
Physics 110 3 2 MSS 200 3 1 Math 356 3 1 Mgt 400 3
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05
18.5 11 18.5 9 18.5 8 18.5
Course Unit Summary Semester Hour Summary
Core (32) Core =" 96.0 Sem Hours
Major (14) Major= 420 "
Academy Option (1) Academy Option = 30 "
Phy Ed (10) Phy Ed = 50 "
Total =| 146.0
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ECONOMICS

THE ECONOMICS MAJOR AT A GLANCE: Economics is the scientific study of decision
making. Individuals and institutions have limited resources which forces them to make tradeoffs.
Economists analyze these tradeoffs to recommend optimal decisions and to make predictions
about behavior, usually based on a theory of rational self-interest.

The course of study includes a foundational sequence of core courses in microeconomics,
macroeconomics, and econometrics. Microeconomics is the study of resource allocation at the
producer and consumer levels. It includes an investigation of government policies that can help
or hinder the efficiency of market outcomes. Macroeconomics aggregates market results to study
economies at the national level. Courses in macroeconomics can also focus on international and
regional issues that influence economies. Econometrics is used at all levels of economics to
evaluate theories and policy outcomes using statistical techniques.

The economics program is designed to develop officers who can:
1. Apply the economic way of thinking to analyze problems.
2. Evaluate the strengths and limitations of economic analysis.
3. Collect and analyze economic data to recognize trends, test economic theories, and
evaluate economic arguments.
4. Effectively communicate economic concepts and analyses.

Program electives allow cadets to focus on business, finance, international economics, public
policy, or quantitative economics. Cadets acquire analytic and empirical tools necessary to solve
a wide range of problems such as resource allocation, production efficiency, incentive design,
and policy evaluation. The economics major develops critical thinking and problem-solving
skills, and is widely recognized as a solid background for leadership careers in business,
government, and law.

COURSE REQUIREMENTS: 140 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Math 356 Probability and Statistics for Engineers and Scientists Math 300
Ops Rsch 310  Systems Analysis Systems Option

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of major's courses:
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Fundamentals (10 required courses)

Microeconomics
1. Econ 332
2. Econ 333
Macroeconomics
3. Econ 355
4. Econ 356
Econometrics
5. Econ 365
6. Econ 465

Breadth Courses
7. Econ 240

8. Econ 450

9. Econ 480
10. Mgt 341

Intermediate Microeconomics I: Competitive Markets
Intermediate Microeconomic II: Market Failures & Advanced Topics

Principles of Macroeconomics
Intermediate Macroeconomics

Econometric I
Econometric 11

Development of Economic Thought

International Economics

Defense Economics & Applied Economic Research
Financial Accounting

Enrichment (2 electives; at least one must be an Econ prefix)

Business
Econ 422
Law 340
Mgt 342
Soc Sci 483

Finance
Econ 377
Econ 475
Mgt 382
Mgt 337

Labor Economics

Business Law

Managerial Accounting

Principles of Negotiation & the Mediation Process

Financial Markets *

Money, Banking and Financial Institutions
Investments

Managerial Finance

International and Regional

Econ 351
Econ 454
Pol Sci 394
Pol Sci 444
Pol Sci 445

Policy
Econ 473

Soc Sci 420

Comparative Economic Systems
Economics of Development and Conflict
Comparative Government and Politics
International Political Economy
International Organization & Global Issues

Public Finance
Law and Economics (counts as Econ prefix)

Quantitative Economics

Econ 411
Econ 447

Game Theory *
Quantitative Economic Methods *
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Econ 466 Advanced Econometrics *

Interdisciplinary

Comp Sci 21x Introduction to Programming (Comp Sci 210, 211, or 212) *
(consult with DFCS on which Comp Sci course would be most appropriate)

Comp Sci 362 Computer Simulation *

Geo 310 Geospatial Information Analysis

Math 243/253 Calculus III *

Math 245 Differential Equations *

Math 320 Foundations of Mathematics *

Math 340 Discrete Mathematics *

Math 342 Numerical Analysis *

Math 344 or 360 Matrices and Differential Equations (or Linear Algebra) *
Math 359 Design and Analysis of Experiments *

Math 366 Real Analysis I *

Mgt 477 Production and Operations Management *

Ops Rsch 311 Deterministic Models *

Ops Rsch 312 Probabilistic Models *

Philos 200 Introduction to Philosophy
Philos 370 Introduction to Symbolic Logic

* Count as Math/OR courses for 61A career field (see notes below)

NOTES:
- Curriculum.

-- Other 300- and 400-level social science and mathematics courses may be accepted with
AIC approval.

-- Econ 301, Econ 374, and Econ 423 are not intended for economics majors.

-- Common double majors include math/econ, OR/econ, and econ/mgt. See the AIC from
DFEG, DFMS or DFM for more details.

- Air Force Career Fields. While most career fields are open to economics majors, economics
majors who do not go into rated career fields tend to favor acquisitions.

-- 61A (Operations Research Analyst) requires 12 math/Ops Rsch courses (36 semester
hours) and a 2.8 GPA. Eight courses are provided by the core and economics
fundamentals courses; the two elective courses must be those indicated with an * above
or any required or elective course for the OpsRsch major. To qualify for the 61A career
field, cadets will have to take 2 additional elective courses above the 140 semester hour
requirement for the Economics major; these two additional courses must be those
indicated with an * above or any required or elective course for the OpsRsch major
(alternately, cadets could choose one additional elective and an academy option from this
list, for a total of 143 semester hours). Additionally, cadets considering 61A are also
encouraged to take Math 377 instead of Math 356, and the Ops Rsch 421/422 capstone
sequence instead of Econ 480.

-- 63x (Program Management) has no additional requirements; Sys Engr 301 is
recommended.
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-- 64P (Contracting) has no additional requirements; Law 340 and Soc Sci 483 are
recommended.
-- 65x (Financial Management and/or Cost Analysis) requires Mgt 342.

- Graduate School.
- Students considering graduate school in economics should take as many quantitative
economics courses as possible.
- Students considering graduate school in finance should take the finance enrichment
electives and Math 243/253, Math 344, and Ops Rsch 312.
- Students considering a Masters of Business Administration (MBA) program should
consider Mgt 337, Mgt 342, Mgt 345, and Mgt 375 to meet likely MBA program

N[N R R R R R

©N R R R RN

prerequisites.
SUGGESTED COURSE SEQUENCE
Economics
4° hrs  per 3° hrs  per 2° hrs  per 1°
For Lang 1 3 2 Chem 200 3 2 Econ 332 3 1
Chem 100 3 2 PoliSci211 3 1 Econ 355 3 1 Econ 450
Fall History 100 3 1 Engr Mech 220 3 1 Mgt341 3 1 Econ 465
Math 141 3 1 Econ 201 3 1 Philos 310 3 1 Academy Option
Comp Sci 110 3 1 Physics 215 3 2 Math 356 3 1 MSS415/416
Phy Ed 0.5 2 English 211 3 1 ECE315 3 1 Soc Sci412
155 9 PhyEd 1 2 PhyEd 1 2 PhyEd
19 10 19 8
For Lang 2 3 2 Econ 240 3 1 Econ 333 3 1
Beh Sci 110 3 1 History 300 3 1 Econ 356 3 1 Econ 480
Spring Engr 101 3 1 Ops Rsch 310 3 1 Econ 365 3 1 Econ Elective
English 111 3 1 Law 220 3 1 Econ Elective 3 1 Astro Engr 310
Math 142 3 1 Biology 315 3 2 Beh Sci 310 3 1 English 411
Physics 110 3 2 MSS 200 3 1 Aero Engr 315 3 1 Mgt 400
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd
185 10 18.5 9 18.5 8
Course Unit Summary Semester Hour Summary
Core (32) Core =" 96.0 Sem Hours
Major (14) Major = 36.0 "
Academy Option (1) Academy Option = 3.0
Phy Ed (10) PhyEd = 5.0
Total =] 140.0
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ELECTRICAL ENGINEERING

THE ELECTRICAL ENGINEERING MAJOR AT A GLANCE: The battlefield of the 21*
century is increasingly an electronic one; electrical engineers (EEs) are leading the way in
creating the technology that dominates. Without EEs, modern computers, control systems, or
even high-fidelity sound systems would not be possible. Indeed, the modern military would not
have its current capabilities without electronics and electrical engineers. Electronic systems are
everywhere: sophisticated sensors detect and locate targets, "smart" computer guided munitions
attack targets with amazing accuracy, aircraft fly "by wire," advanced radios provide reliable
communications in high jamming environments, and aircrews depend on terrain following radar.
All these systems are critical to the success of today's Air Force; the Air Force's future depends
heavily on continued progress in these areas. The Electrical Engineering major covers the basic
principles behind these systems and provides graduates with valuable insight into their operation.
Officers who understand the technology and can use it to their advantage will have the “combat
edge” over the opponent. If you want to help the Air Force find new and better ways to
accomplish its mission, this major may be for you.

To ensure the success of our graduates, we prepare them to attain Program Educational
Objectives two to five years after graduation. These are:

1) Recognition as successful Air Force officers through demonstration of their ability to:
. Rapidly acquire required knowledge.

b. Lead others effectively.

c. Effectively apply ethical and moral standards.

d

e

oS}

. Improve unit performance by application of organizational skills.
. Make sound decisions based on critical thinking.
f. Communicate effectively.
2) Selection for career training on, or ahead of, schedule, and for a progression of
assignments of increasing responsibility.
3) A demonstrated ability to solve Air Force technical problems.
4) Success in continuing education.

The Program Educational Objectives listed above describe what graduates are expected to attain
within a few years of graduation. To support these goals, our program’s curriculum is designed
such that, by graduation, our graduates possess certain qualities or outcomes. The Student
Outcomes are listed below. Each Electrical Engineering graduate shall demonstrate that they
have attained the following outcomes:

1. an ability to apply knowledge of mathematics, science, and engineering
an ability to design and conduct experiments, as well as to analyze and interpret data

3. an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturability, and sustainability

4. an ability to function on multidisciplinary teams

an ability to identify, formulate, and solve engineering problems

6. an understanding of professional and ethical responsibility

9]
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7. an ability to communicate effectively

8. the broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context

9. arecognition of the need for, and an ability to engage in life-long learning

10. a knowledge of contemporary issues

11. an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.

Cadets who successfully complete the Electrical Engineering major are awarded a Bachelor of
Science in Electrical Engineering degree that is accredited by the Engineering Accreditation
Commission of ABET, http://www.abet.org. The Electrical Engineering major is an excellent
choice if you are interested in an advanced degree. As an electrical engineer, your knowledge
and skill will be in high demand both in the Air Force and in society as a whole.

If considering Electrical Engineering, you need to take ECE 231 (in lieu of ECE 315) and ECE
210 in the fall of your 3° year.

COURSE REQUIREMENTS: 147 semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Engr 311 Electrical Power Systems Option
Math 356 Probability and Statistics for Engineers and Scientists Math 300

or Math 377 Advanced Probability and Statistics
ECE 231 Electrical Circuits and Systems [ ECE 315
Core Replacement Replaces
ECE 463 Capstone Design Project | Mgt 400

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours of Academy Option (El Engr Option #1 for accreditation requirements).
(See Supplemental Information 1)

D. 43 Semester hours of major's courses:

1. ECE 210 Principles of AF Electronic Systems

2. ECE 281 Digital Design and Computer Architecture
3. ECE 321 Electronics I

4. ECE 322 Electronics II

5. ECE 332 Electrical Circuits and Systems II

6. ECE 333 Continuous-Time Signals and Linear Systems
7. ECE 343 Electromagnetics

8. ECE 382 Embedded Computer Systems I

9. ECE 434 Digital Signal Processing

10. ECE 447 Communication Systems

11. ECE 464 Capstone Design Project 11
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12. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)

13. Math 245 Differential Equations
14. Math 346 Engineering Math
15. El Engr Option #2 (See Supplemental Information 1)

Supplemental Information:

1. The elective options provide the opportunity for more in-depth study that will help prepare
you for your career in the Air Force. They also help provide the foundation for your senior
design project. ECE 463 and ECE 464 are the capstone courses of the Electrical Engineering
major. The Department of Electrical and Computer Engineering offers four different areas of
study: Electronics, Communications, Computer Systems, and Controls. There is also a
Universal Area that allows you to take any two Electrical Engineering Options. Figure 10-2
shows suggested course flows for the various areas of study.

Area 1: Electronics - This area of study provides a general foundation in all areas of electrical
engineering. The emphasis is on electronic design, components, and applications. It is well
suited for those who want to retain the flexibility to work and/or do graduate studies in
electrical engineering, physics, medicine, or other technical fields.

Area 2: Communications - Classes in this area of study are the basis for understanding modern
radar and communication systems. Topics include: fiber optics, modulation techniques,
radio components, and antennas. Study in this area leads to a better understanding of satellite
communications and systems, telephones, stealth technology, and advanced radar systems.

Area 3: Computer Systems - In this area of study, the fundamentals and advanced concepts of
computer design are explored. Topics include microcomputers, system design and
interfacing, and computer architecture. Classes in this area of study lead to a better
understanding of modern computer systems and digital hardware design.

Area 4: Controls - This area of study consists of two (2) courses taught by the Department of
Astronautics. The analysis and design of automatic control systems is emphasized. Control
systems are integral components of modern society, from a simple thermostat to space
vehicles.

Area 5: Universal Area - You are free to choose two classes from the approved "Elective
Options" list to fulfill the Electrical Engineering major's elective requirements. These

electives provide the opportunity to "pick and choose" classes that interest you.

The two Electrical Engineering Options must be chosen from the following list of courses.

ECE 383 Embedded Computer Systems II

ECE 387 Introduction to Robotic Systems

ECE 423 Power Electronics

ECE 444 Applied Field Theory

ECE 448 Wireless Communications

ECE 472 Instrumentation System Fundamentals

144



ECE 473
ECE 484
ECE 485
ECE 495
ECE 499
ECE 373
Engr 342
Engr 443

Introduction to CMOS VLSI Circuit Design
Advanced Digital System Design
Advanced Computer Architecture
Special Topics (Dept Head approval required)

Independent Study (Dept Head approval required)
Digital VLSI Circuits
Linear Control System Analysis and Design
Advanced Control Theory and Design

2. Electrical Engineering majors are also highly encouraged to take Engr 402, Professional
Engineering Development, and the Fundamentals of Engineering exam. Engr 402 provides an
excellent review of the mathematics, engineering, and basic science curriculum. The flowchart
on the following page shows the Electrical Engineering courses and areas of study.

Fall

Spring

4°
For Lang 1

Beh Sci 110
Engr 101

Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
History 100
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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Math 243
ECE 210
Chem 200
English 211
ECE231
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Physics 215
Phy Ed

ECE 281
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Econ 201
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ECE 434
ECE 447
Acad/El Engr Opt #1
Philos 310
ECE 463
History 300
Phy Ed

ECE 464

El Engr Option #2
English 411

MSS 415/416
Soc Sci412
Astro Engr 310
Phy Ed

Semester Hour Summary

Core=" 96.0 Sem Hours

Major= 46.0

Academy Option = 0.0
PhyEd = 5.0

Total =| 147.0
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Figure 10-2
COURSE FLOW FOR COMPUTER ENGINEERING MAJORS

4° YEAR 3" YEAR 2°YEAR 1 YEAR
SPRING FALL SPRING FALL SPRING FALL SPRING
COMP SCI 110 COMP SCI 210 COMP SCI 223 J COMP SCI 467 L COMP SCI 483 | COMP SCI 359 COMP SCI 495
Intro to - Intro to p Data Structures/ Computar Operating Programming Special Topi
Computing Programming Data Abstraction ’_’ Networks Systems Paradigms pecial Topics
L COMP SCI 438 | COMP SCI 468
Cyber Werfare Netwark Security
Fundamentals
MATH 245 Math/Science Math 340 ey s COMP SCI 499
— - Option —- Discrete o - Indepandent
Differential Eqs Mathamatics Math/Science Study
oplion
ECE 210 Math 356
“gul‘:f?lﬂ - Principles of AF L_p| Prob & Statistics [H— | L SOPL:”::;“L
Elect Sys for Engrs & Sci —‘ ¥s ¥s
ECE 231 ECE 332 J ECE 321 » ECE 373 ECE 434
L—p! Electrical Ckts & #{ Electrical Ckts & Sl Digital VLSI —— L Digital Signal
Systems | Systems |l eelronics Circuits Procassing
— - ECE 485
Adv Computer
—»|  Architecture
LEGEND
ECE 281 ECE 382 ECE 383 » ECE 484
USAFA Comp Engr Digital Design & » Embadded > Embaddead or Adv Digital
Core Core Comp Arch Comp Sys | Comp Sys I -  Systermn Design
Electives & Areas of Study
(pick two):
ECE 387 ECE 463 ECE 464
Embedded » Intro to Robotic Capstone Design B Capstone Design
Systems Systems Project | Project 11
Cyber ECE 348 ECE 485 ECE 499
- Telecomm Special Toni Independant
Principles pecial Topics Study
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ENGLISH

THE ENGLISH MAJOR AT A GLANCE: You study at the Air Force Academy to become a
leader in our nation's military. Outstanding leadership starts with effective communication.
That's exactly what you'll learn as an English major. Leaders throughout history have used their
skills as readers, thinkers, and communicators to change the world. This is the essence of the
English major. You will focus on literature, imagination, and communication as deliberate
human endeavors. You'll explore the most perplexing questions of the human condition: What
does it mean to be human? What is the source of our greatness and our depravity, our nobility
and our pathos? For what ideals and against what forces must we fight? How will you persuade
others, especially those you lead? How will you help them understand? The ultimate goal of the
warrior-scholar is wisdom--a vision that transcends the ephemeral and the superfluous. The study
of literature and communication offers the wisdom of generations to a new generation of leaders:
you.

What is the curriculum like for an English major? The courses you study as an English major
reflect a combination of the rigorous traditions of the discipline and your personal interests. The
program is extremely flexible, allowing you to explore the literature and ideas that excite your
curiosity. You will be able to pattern a curriculum suited to your desires--one that's sure to
enrich your intellectual life. For those cadets who show outstanding potential, research grants
for work at civilian institutions are available, as well as opportunities to present papers at
professional conferences and to have research published.

Whom should you talk to about the English major? If you enjoy reading, thinking, and
communicating, the English major is for you. Your studies as an English major will give you
practical training in leadership. Great literature provides examples of human value systems and
human relations--occasions for you to experience and appreciate the art of dealing with people
before you receive your commission in the Air Force. For more information, contact the English
Department at 333-3930.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
English 241 Introduction to Literary Studies English 211
English 366 Digital Humanities, Media, and Communication, or

English 474 Speech Communication: Theory and Practice, or English 411
English 484 Literature of War

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.
D. 42 Semester hours of major's courses:

1. English 342 American Literature: Introduction
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Fall

Spring

British Literature to 1780
British Literature 1780 - Present
Shakespeare

2. English 343
3. English 344
4. English 353

5-10. English Options (Choose six; only two may be taught outside DFENG.
Exception: For this requirement, Law 360 may be considered one of the 4 DFENG
taught options):

English 241 (reqd if not taken as core sub)
Any English course

Any Foreign Language course beyond core
Fine Art 375 or higher

History 320 or higher

For Ar Stu 400/401

For Ar Stu 495

Law 360

Mgt 440

Philos 330 or higher

Junior English Seminar

Senior English Seminar

11. English 390
12. English 490
13.-14. For Lang III & IV

SUGGESTED COURSE SEQUENCE

English Major

4° hrs  per 3° hrs  per 2° hrs  per 1°
For Lang 1 3 2 ForLang3 3 1 English 343 3 1 English 353
Beh Sci 110 3 1 Engr Mech 220 3 1 English Option 1 3 1 English Option 5
History 100 3 1 Econ201 3 1 English Option 2 3 1 Academy Option
Math 141 3 1 Physics 215 3 2 Philos 310 3 1 History 300
Comp Sci 110 3 1 English 241 3 1 BehSci310 3 1 Astro Engr 310
Phy Ed 05 2 PolSci2ll 3 1 ECE315 3 1 Soc Sci412
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd
19 9 19 8
For Lang 2 3 2 ForlLang4 3 1 English 344 3 1 English 490
Chem 100 3 2 English 342 3 1 English 390 3 1 English Option 6
Engr 101 3 1 MSS 200 3 1 English Option 3 3 1 Biology 315
English 111 3 1 Law 220 3 1 English Option 4 3 1 English 465/474/484
Math 142 3 1 Chem 200 3 2 Math 300 3 1 MSS415/416
Physics 110 3 2 Sys Opt Geo 310 3 1 Aero Engr 315 3 1 Mgt 400
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd
185 11 185 8 185 8
Course Unit Summary Semester Hour Summary
Core (32) Core= 96.0 Sem Hours
Major (14) Major= 42.0
Academy Option (1) Academy Option = 30 "
Phy Ed (10) PhyEd= 5.0
Total =| 146.0
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FOREIGN AREA STUDIES

THE FOREIGN AREA STUDIES MAJOR AT A GLANCE: Are you fascinated by other
languages and cultures? Are you interested in focusing your studies on a particular region of the
world? Then the Foreign Area Studies (FAS) major may be the right choice for you. Depending
on the foreign language you are studying, you will delve into an interdisciplinary exploration of
one of six geo-cultural regions: Africa, Latin America, Europe, Asia, the Middle East, or Slavic
countries. You will also select a disciplinary emphasis from one of four departments: History,
Geospatial Science, Military & Strategic Studies, or Political Science. The major offers you a
wide selection of courses that includes foreign language, history, military and strategic studies,
political science, economics, geospatial science, as well as coursework that incorporates a
comparative framework for understanding cross-cultural dynamics. The academic program leads
to a Bachelor of Science Degree in Foreign Area Studies. In addition, Foreign Area Studies
majors may earn an academic minor in a foreign language related to their area of study.

“Language, regional and cultural skills ... are critical to mission readiness in today’s dynamic
global environment. Our forces must have the ability to effectively communicate with and
understand the cultures of coalition forces, international partners, and local populations.”

SECDEF Memo “Language Skills, Regional Expertise, and Cultural Capabilities in the DoD”,
10 Aug 2011

Foreign Area Studies Major Objectives
The objectives of the FAS major are to graduate cadets who:

1. Gain an interdisciplinary understanding and achieve relative expertise in a specific region
of the world (Africa, Latin America, Europe, Asia, Middle East, or Slavic Region), and in
the larger global context in which these regions operate.

2. Achieve a moderate level of fluency in a specific foreign language related to their region
of study.

3. Gain understanding and achieve relative expertise in a specific academic track related to
the FAS major: history, political science, geospatial sciences, and military strategic
studies.

4. Achieve cultural competency through immersion in the culture and language related to
their region of study.

Note: The FAS major defines expertise as the ability to perform the following skills:

Conduct research

Apply concepts

Analyze problems
Evaluate options
Formulate solutions
Communicate information

A
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COURSE REQUIREMENTS: 146 Semester Hours

A. 96 Semester hours of Dean’s academic core courses.

Required Core Substitute

Substitutes for

Soc Sci 212

| Geopolitics

Soc Sci 412

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours of Academy Option.

D. 42 Semester hours of major’s courses:

For Lang I
For Lang II
For Lang II1
For Lang IV

PR

Cadets must complete at least four
For Lang courses at the 200-level
or higher in the same language

Required Disciplinary-Track Courses

5- 8. Cadets take four courses as defined by their required disciplinary track and
consistent with their region of study.

Track Region Pol Sci Track History Track Geo Track MSS Track
Requirement
5. 1 Regional Pol Sci Regional History Regional Geo Regional MSS
(Early)
Africa Pol Sci 479 History 373 Geo 480 MSS 494
Asia Pol Sci 473 History 342 Geo 475 MSS 490
Europe Pol Sci 471 History 344 Geo 470 MSS 493
Lat Am Pol Sci 475 History 340 Geo 471 MSS 491
Mid East Pol Sci 477 History 374 Geo 480 MSS 494
Slavic Pol Sci 469 History 346 Geo 470 MSS 493
6. 2 National Security Regional History Human Geo Comparative Air Forces
or Comp Politics (Modern)
Africa Pol Sci 302 History 382 Geo 250 MSS 477
Asia History 343
Europe or History 345
Lat Am History 341
Mid East Pol Sci 394 History 375
Slavic History 347
7. 3 N/A Pol Sci Methods Historiography & Physical Geo MSS Research Methods
Methodology
Pol Sci 300 History 230 Geo 351 MSS 365
8. 4 N/A Pol Sci Capstone History Capstone Geospatial MSS Capstone
Capstone
Pol Sci 491 History 498 Geo 498 MSS 498
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10.

11.

12.

Additional FAS Required Courses Outside Disciplinary-Track:

9 - 12. Cadets take four courses outside their disciplinary track consistent with their
region of study.

Pol Sci Track History Track Geo Track MSS Track
Economics Economics Economics Economics
Econ 301 Econ 301 Econ 301 Econ 301

Human Geo

Human Geo

Regional Pol Sci

Human Geo

Africa Pol Sci 479
Asia Pol Sci 473
Geo 250 Geo 250 Europe  Pol Sci 471 Geo 250

Lat Am  Pol Sci 475

Mid East Pol Sci 477

Slavic Pol Sci 469

Regional History Regional Pol Sci Regional History Regional History

Early Early Early
Africa History 373 Africa History 373 | Africa History 373
Asia History 342 Asia History 342 | Asia History 342
Europe History 344 Europe  History 344 | Europe History 344
Lat Am  History 340 | Africa Pol Sci 479 | Lat Am  History 340 | Mid East History 374
Mid East History 374 | Asia Pol Sci 473 | Mid East History 374 | Lat Am  History 340
Slavic History 346 | Europe  Pol Sci 471 | Slavic History 346 | Slavic History 346
Modern Lat Am  Pol Sci475 | Modern Modern
Africa History 382 | Mid East Pol Sci 477 | Africa History 382 | Africa History 382
Asia History 343 | Slavic Pol Sci 469 | Asia History 343 | Asia History 343
Europe  History 345 Europe  History 345 | Europe  History 345
Lat Am  History 341 Lat Am  History 341 | Lat Am  History 341
Mid East History 375 Mid East History 375 | Mid East History 375
Slavic History 347 Slavic History 347 | Slavic History 347

Regional MSS

Africa MSS 494
Asia MSS 490
Europe = MSS 493
Lat Am MSS 491
Mid East MSS 494
Slavic MSS 493

Regional MSS

Africa MSS 494
Asia MSS 490
Europe = MSS 493
Lat Am  MSS 491
Mid East MSS 494
Slavic MSS 493

Regional MSS

Africa MSS 494
Asia MSS 490
Europe = MSS 493
Lat Am MSS 491
Mid East MSS 494
Slavic MSS 493

Regional Pol Sci

Africa Pol Sci 479
Asia Pol Sci 473
Europe Pol Sci 471
Lat Am  Pol Sci 475
Mid East Pol Sci 477
Slavic Pol Sci 469

FAS Electives:
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13 — 14. Cadets choose 2 additional courses from attached list. Courses on this list will
have a global, regional, or U.S. foreign relations focus with a comparative or cross-
cultural framework.

Economics Gggisep:ct;al Humanities Milite;t[ﬁg;[g:tegic I;?:Iigri]iil History
Econ 351° Geo 470° | Hum 200° MSS 367° Pol Sci 3017 | History 325
Econ 374° Geo 471° Hum 400" MSS 470° Pol Sci 302° | History 332%°
Econ 454° Geo 475 | Hum 430 MSS 485° Pol Sci 390° | History 340"

Geo 480* Hum 461" MSS 490* Pol Sci 394° | History 341°
Hum 463" MSS 491%° Pol Sci 421° | History 342°

MSS 493" Pol Sci 423" | History 343°

MSS 494 Pol Sci 444° | History 344

Pol Sci 445" | History 345°

Pol Sci 460" | History 346"

Pol Sci 463™ | History 347°

Pol Sci 464° | History 363"

Besr;?g/rilzgal Slfﬁg?els Fog:ggigrea Foreign Language | Pol Sci 469" | History 367
Beh Sci 358" Law 363" | FAS 400 or > *For Lang 300 or > | Pol Sci 471" | History 368"
BehSci 360° Law 463" +For Lang 100 or > | Pol Sci 473" | History 369*
Beh Sci 362° Pol Sci 475" | History 370

Pol Sci 477" | History 372
English Philosophy | Management Fine Art Pol Sci 479" | History 373"

English 343" Philos 391™ | Mgt 498" Fine Art 352 Pol Sci 496° | History 374"
English 344° Philos 392 Fine Art 358 History 375°
English 353® Philos 393" History 381
English 360" Philos 401" Other History 382%°

Any relevant 495 History 383"

Any relevant 499 History 384*
f=fall *Primary language courses
s = spring tOther than primary language courses

€ = ¢ven ycars
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SUGGESTED COURSE SEQUENCE

Foreign Area Studies Major

4° hrs  per 3° hrs  per 2° hrs  per 1° hrs
For Lang 1 3 2 Forlang3 3 1 ForlLang5 3 1 Additional FAS 4 3
Beh Sci 110 3 1 Law 220 3 1 FASTrack Rql 3 1 FASEHective 1 3
Fall History 100 3 1 Engr Mech 220 3 1 FASTrack Rq3 3 1 ECE315 3
Math 141 3 1 Econ201 3 1 Additional FAS 1 3 1 Biology 315 3
Comp Sci 110 3 1 Physics 215 3 2 BehSci310 3 1 MSS415/416 3
Phy Ed 05 2 PolSci21l 3 1 History 300 3 1 SITEnergy Sys Option 3
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd 05
19 9 19 8 185
For Lang 2 3 2 Forlang4 3 1 Forlang6 3 1 FAS Elective 2 3
Chem 100 3 2 Additional FAS 2 3 1 FASTrack Rg.2 3 1 FAS Track Rg. 4 3
Engr 101 3 1 Soc Sci212 3 1 Additional FAS 3 3 1 Academy Option 3
Spring  English 111 3 1 Chem 200 3 2 Philos 310 3 1 English 411 3
Math 142 3 1 MSS200 3 1 Math 300 3 1 Astro Engr 310 3
Physics 110 3 2 English 211 3 1 AeroEngr 315 3 1 Mgt400 3
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05
185 11 185 9 185 8
Course Unit Summary Semester Hour Summary
Core (32) Core=" 96.0 Sem Hours
Major (14) Major=" 420 "
Academy Option (1) Academy Option = 30 "
Phy Ed (10) PhyEd= 50
Total =| 146.0
SUMMARY:

US national security strategy, since the end of the Cold War, has shifted from a policy of
containment to strategies of global engagement, partnership, and expanded mutual security
responsibilities. Enduring Air Force missions continue to promote regional stability, provide
humanitarian assistance, encourage emerging democracies, gathering intelligence, and projecting
and applying air power when necessary. Air Force officers in all career fields and specialties,
will find themselves globally engaged, and such engagement requires global skills. The Foreign
Area Studies major is designed to give future officers broad-based, foreign area-related skills for
worldwide service commitments.

The FAS Major is a qualifying degree for all rated career fields and a desired major for the
Intelligence career field (14N AFSC). The combined FAS Major and associated Foreign
Language Minor can open the way for opportunities such as the Language Enabled Airmen
Program (LEAP), graduate school, serving as a Regional Affairs Strategist or Political-Military
Affairs Strategist, and competing to become an Olmsted Scholar or an Air Attache at an embassy
abroad.
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FOREIGN LANGUAGE MINORS

WHAT LANGUAGES ARE TAUGHT AT USAFA? You may study Arabic, Chinese,
French, German, Japanese, Portuguese, Russian, or Spanish--eight of the most important
languages in the world. Within each language there is a broad spectrum of courses. The 100-
and 200-level courses, and For Lang 321 and For Lang 322 are primarily skills development
courses. The remaining courses are regarded as enhancement courses and are designed to
develop a broader based appreciation of a particular culture, history, and literature, providing
additional opportunities to develop and refine your language skills. The following courses
comprise the curriculum of the Department of Foreign Languages (DFF):

SKILLS DEVELOPMENT COURSES
For Lang 131/132 Introduction to the Language, Culture, and Civilization
For Lang 141/142  Accelerated Basic: Foundational Language, Culture and Civilization

For Lang 221 Intermediate I: Refinement of Language Skills

For Lang 222 Intermediate II: Continued Development of Language Skills

For Lang 321 Advanced I: Capstone Course for Skills Development

For Lang 322 Advanced II: Follow-on Capstone Course for Skills Development
ENHANCEMENT COURSES

For Lang 365 Civilization and Culture (contemporary issues)

For Lang 370 Specialized courses in German, French, Spanish and Japanese

For Lang 376 Introduction to Literature

For Lang 491 Specialized Language Course (advanced readings)

For Lang 492 Semester Exchange Program Preparation

For Lang 495 Special Topics

For Lang 499 Independent Study (normally offered only to those students who

have completed all courses)
NOTE: Enhancement courses may be taken out of sequence with DFF approval.

The chart below clarifies the foreign language course sequences:

Language Typical Course Sequence |
Fall Spring Fall Spring Fall Spring

Arabic 131 132 221 222 321 322
Chinese 131 132 221 222 321 322
French 131 132 221 222 321 322
German 131 132 221 222 321 322
Japanese 131 132 221 222 321 322
Portuguese 131 132 221 222 321 322
Portuguese 151 152 321 322

Russian 131 132 221 222 321 322
Spanish 131 132 221 222 321 322

154



COURSE REQUIREMENTS FOR THE FOREIGN LANGUAGE MINORS: Cadets majoring
in any academic division or discipline may earn a specific Foreign Language minor provided
they complete five language courses beyond the 100-level, in residence, in the same language
with a grade of ‘C’ or better, complete the requirements for their major, and take the Defense
Language Proficiency Test (DLPT) no later than two months prior to graduation. Cadets who
advance place at or above the 300 level may count two of the validated upper level courses
toward the minor and only take three courses in residence. ForArStu 400 and ForArStu 401 can
also fill course requirements for the minor. Beginning with the Class of 2013, USAFA offers
minors in the eight specific aforementioned languages. For the Class of 2012 and prior, the
minor was generically “Foreign Language”.

HOW CAN 1 BENEFIT FROM FOREIGN LANGUAGE STUDY? Beyond helping to
understand culture and broadening your worldview, studying a foreign language can influence
your military career. Our ever-expanding global Air Force mission not only demands increasing
foreign language capability to support the national security military strategies, but also provides
challenging assignment opportunities for those looking for experience and diversification.
Officers with foreign language proficiency are candidates for opportunities such as the Language
Enabled Airmen Program (LEAP), graduate school, serving as a Regional Affairs Strategist or
Political-Military Affairs Strategist, and competing to become an Olmsted Scholar or an Air
Attache at an embassy abroad. Moreover, someday you may want to return to USAFA as a
language instructor, a position that is both rewarding and career enhancing while providing the
opportunity to influence other cadets toward becoming language-qualified Air Force officers.
By speaking a foreign language, you become an "ambassador" helping to shape the opinions that
others will have of our country and its armed forces...a crucial role in our increasingly
interdependent world.

WHY STUDY A FOREIGN LANGUAGE? "Americans' scandalous incompetence in foreign
languages explains our dangerously inadequate understanding of world affairs. Our schools
graduate a large majority of students whose knowledge and vision stop at the American
shoreline, whose approach to international affairs is provincial, whose heads have been filled
with astonishing misinformation....The United States requires far more reliable capacities to
communicate."

The quote above from the President's Commission on Foreign Languages and International
Studies underscores the importance of foreign language. Learning a foreign language at USAFA
opens up an entirely new world. The study of languages will further your understanding of other
peoples, ourselves, and of our own culture. This understanding is of even greater importance for
the military leader than for the public at large, as evidenced by the following foreign policy
experts.

“In the post-Cold War world, the most important distinctions between peoples are no longer
ideological, political, or economic. The distinctions are cultural.”—Samuel P. Huntington

“We need policy-makers, diplomats, and intelligence analysts expert in cultures and languages
that encompass all regions of the world.”—Former Senator Sam Nunn

155



GENERAL STUDIES

THE GENERAL STUDIES MAJOR AT A GLANCE: The General Studies major is
recommended for cadets who prefer a broad, flexible curriculum with a high degree of individual
choice. It is also a sensible alternative for cadets already declared in a disciplinary major who,
for a variety of reasons, find the divisional approach more suited to fulfilling graduation
requirements. Since the general studies major lacks the structure of a disciplinary major, cadets
wishing to go to graduate school should pay particular attention to course selection, or they will
most likely be required to take additional undergraduate courses in the selected discipline prior to
entering graduate school.

Cadets in the General Studies major must choose a coherent course of study in Engineering,
Humanities, Basic Science, or Social Science. The General Studies major must be approved by
the appropriate Division Chair or divisional AIC.

COURSE REQUIREMENTS: 137 Semester hours

A. 96 Semester hours of Dean’s academic core courses.

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours of Academy Option.

D. 33 Semester hours of major’s courses:

General Studies — Basic Sciences
There are no specific courses mandatory for the General Studies - Basic Sciences track. This
means the cadet has tremendous flexibility in selecting a unique set of courses. Provided the

cadet is following a coherent course of study approved by his/her advisor and AIC, the cadet
is free to pursue practically any avenue of interest in the sciences.

Depth Requirements:

1. Atleast 18 semester hours at the 300- or 400-level.

2. Atleast 3 of the 300- or 400-level courses must have formal course prerequisites.
3. Up to six hours of Special Topics (495) courses may be included.

Distribution:

1. Twelve semester hours must be a coherent course of study from any of the departments
within the Basic Sciences Division or in related fields such as operations research,
engineering, meteorology, or materials chemistry.

2. A cadet must also take 15 semester hours of non-core courses from the Basic Sciences
Division, composed of one 3 semester hour course from each of the disciplines of: Biology,
Chemistry, Computer Science, Mathematical Science, and Physics. Recommended courses
from each discipline are listed below.
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a. Biology

Biology 345 — Aerospace Physiology
Biology 370 — Human Nutrition
Biology 380 — Principles of Ecology

b. Chemistry

Chem 230 — Introductory Organic Chemistry
Chem 325 — Space Chemistry

Chem 350 — Chemistry of Weapons

Chem 381 — Environmental Chemistry

c. Computer Science

Comp Sci 210 — Introduction to Programming

Comp Sci 211 — Introduction to Programming for Scientists and
Engineers (recommended)

d. Mathematics

Math 243 — Calculus III (or Math 253)

Math 245 — Differential Equation

Math 340 — Discrete Mathematics

Math 344 — Matrices and Differential Equations
Math 359 — Design and Analysis of Experiments

e. Physics

Physics 264 — Modern Physics

Physics 310 — Principles of Nuclear Science

Physics 315 — Combat Aviation Physics

Physics 370 — Upper Atmospheric and Geo-Space Physics
Meteor 320 — Introduction to Meteorology and Aviation Weather

NOTE: A course may not be counted toward both distribution requirements.

General Studies — Engineering

1.

0.

Engr Option (Engr Options may be from the same or different academic departments)

2. Engr Option
3. Engr Option
4. Engr Option
5. Engr Option
6.
7
8
9
1

Engr Option

. Engr Option
. Engr/Bas Sci Option (See Supplemental Information)

Engr/Bas Sci Option (See Supplemental Information)
Math Option Math 243 (or Math 253), Math 340, Math 344, or Math 359
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11. Math 245
Supplemental Information:

1. An Engineering Option is any course taught by the Engineering Division not used to satisfy
any other requirement. There is no required distribution of courses from each department.

2. The Engineering/Basic Science Option is any course taught by the Basic Science or
Engineering Divisions not used to satisfy any other curriculum requirement. Additionally, Geo
351 (Introduction to Physical Geography), and Geo 353 (Geomorphology) may be used to satisfy
this option.

General Studies — Humanities
1. - 2. Divisional Requirements (choose 2):
a. any literature course taught by DFENG for which the prerequisites are met
b. any 300- or 400-level non-core course offered by DFH
c. any Military & Strategic Studies Option (any 300- or 400-level non-core course offered
by DFMI).
d. any non-core course offered by DFPY
3. Fine Arts Option (choose 1):
a. Fine Art 352, Art in History
b. Fine Art 358, Music in History
4. Philosophy Requirement. Any 300- or 400- level non-core Philosophy course agreed
upon by the Philosophy department. Philos 391/2/3/4: Philosophy history and topics
courses are pre-approved for this requirement.
5. Research Methods and Critical Enquiry requirement (choose one):
a. English 241
b. MSS 365
c. History 230
d. Philos 395
e. Pol Sci 300 (only fulfills this requirement for former ForArStu majors)
6. - 9. Humanities Divisional Options: Choose four courses offered by the Humanities
Division and the departments within the division.
10. - 11. For Lang Il & IV

General Studies — Social Sciences

1. Social Sciences Breadth Elective #1 (any non-core Econ course)
Social Sciences Breadth Elective #2 (any non-core Beh Sci course)
Social Sciences Breadth Elective #3 (any non-core Law course)
Social Sciences Breadth Elective #4 (any non-core Mgt course)
Social Sciences Breadth Elective #5 (any non-core Pol Sci course)
Social Sciences Depth Elective #1
Social Sciences Depth Elective #2
Social Sciences Depth Elective #3
Social Sciences Depth Elective #4
0. Social Sciences Division Option

S0 XN LR WD
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11. Social Sciences or Humanities Division Option
Supplemental Information:
1. Econ 423 (Managerial Economics) may satisfy a Mgt or Econ requirement.

2. Soc Sci 420 (Law and Economics), taught by DFEG and DFL, may satisfy a Law or Econ
requirement

3. Soc Sci 483 (Negotiation and Mediation Processes), taught by DFL, DFM, and DFBL, may
satisfy a Beh Sci, Law, or Mgt requirement.

4. Pol Sci 423 (War Crimes, Genocide, and Human Rights), taught by DFPS, DFH, and DFL,
may satisfy a Pol Sci or Law requirement.

5. Any ForArStu course may satisfy one Social Sciences depth elective.

6. Depth Electives: Select any three non-core courses from any department within the Social
Sciences division in any combination or concentration.

7. Soc Sci or Humanities Division Option: Any three semester hour graded course taught within
either the Soc Sci Division or the Humanities Division.
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For Lang 1

Beh Sci 110
History 100
Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
Engr 101
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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General Studies Major
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General Studies Option
MSS 200
Engr Mech 220
Econ 201
Physics 215
Pol Sci 211
Phy Ed

General Studies Option
General Studies Option
ScifTech En/Sys Option
Law 220

Chem 200

English 211
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General Studies Option
General Studies Option
Philos 310
Beh Sci 310
ECE 315
Phy Ed

General Studies Option
Biology 315

History 300

Math 300

Aero Engr 315
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General Studies Option
General Studies Option
Academy Option

MSS 415/416

Soc Sci 412

Phy Ed

General Studies Option
General Studies Option
English 411

Astro Engr 310

Mgt 400

Phy Ed

Semester Hour Summary

Core =

Major =

Academy Option =
PhyEd =

Total =

F

96.0 Sem Hours

33.0
30
5.0

137.0
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GEOSPATIAL SCIENCE

THE GEOSPATIAL SCIENCE MAJOR AT A GLANCE: The Geospatial Science program
emphasizes learning about diverse cultures, physical landscapes, and geospatial tools that
Expeditionary Air Force officers use. This major offers a diverse and challenging program
focusing on contemporary world issues. A flexible curriculum has been carefully designed to
permit either an in-depth or cross-disciplinary approach to the study of geospatial science,
maximizing a cadet’s ability to design his/her academic program beyond the core disciplinary
requirements. Course offerings within the discipline represent a broad cross-section of the key
geospatial science sub-fields including physical, human, and regional geography, as well as
state-of-the-art geographic information processing methods such as digital image processing and
geographic information systems. Furthermore, cadets who wish to complement their major in
Geospatial Science with a foreign language minor will be able to achieve both without carrying
an academic course overload.

Geospatial Science graduates distinguish themselves from other college graduates by the
conceptual framework in which they view the world. They leverage knowledge of cultural and
physical processes and digital modeling techniques to focus on the effects of space and place and
interpret any landscape using an inherently geospatial approach.

Geospatial Science graduates will demonstrate geospatial analysis through mastery of the
following skills:
1) Formulate a geospatial question,
2) Describe and explain the relevant physical and human data needed to answer a geospatial
question,
3) Acquire, represent, and process relevant geospatial data,
4) Apply analytical models to interpret and explain the patterns, processes, and
interrelationships represented by geospatial data, and
5) Assess and present results of geospatial analysis.

The Geospatial Science major provides excellent preparation for any assignment in the
Expeditionary Air Force. The major also helps cadets develop international insight and cultural
understanding of the battle space. Most Geospatial Science majors become pilots or intelligence
officers. Many intelligence officers progress to become Foreign Area Officers or International
Affairs Specialists.

Cadets who excel in this program are eligible to compete for scholarships to graduate school.
These scholarships include not only the prestigious national scholarships, such as the Rhodes,
Fulbright, and Marshall, but the USAFA Graduate Scholarship Program, in which graduates are
sponsored by the Air Force Institute of Technology to earn their master’s degree from a civilian
institution.

COURSE REQUIREMENTS: 140 Semester hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitute:
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Required Core Substitute Substitutes for
Geo 310 | Geospatial Information Analysis Systems Option

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of major’s courses:

1. Geo 250 Human Geography: A Global Cutlural Awareness
2. Geo 351 Introduction to Physical Geography

3. Geo 370 Military Geography

4. Geo 382 Remote Sensing and Imagery Analysis

5. Geo 498 Capstone in Geospatial Science

6. Advanced Geotechniques Option (Geo 410 or Geo 482)

7. Advanced Physical Geography Option (Geo 353 or Meteor 352)

8. Advanced Human Geography Option (Geo 470/ Geo 471/ Geo 475 / Geo 480)

9. —12. Geospatial Science / Cognate Elective (select four from the following list)

Any Geospatial Science course beyond core or major’s requirements
Any Foreign Language course beyond the four semester requirement
Any Foreign Area Studies course

Physical Landscapes:
Biology 380 / Biology 481
Chem 381
Meteor 320 / Meteor 352

Human Landscapes:

Beh Sci 360

Econ 301 / Econ 351 / Econ 374 / Econ 454

History 332 / History 341 / History 343 / History 345 / History 347 / History 352/
History 373 / History 375 / History 480

Law 461

MSS 490 / MSS 491 / MSS 493 / MSS 494

Philos 401

Pol Sci 302 / Pol Sci 444 / Pol Sci 462 / Pol Sci 465 / Pol Sci 469 / Pol Sci 471/
Pol Sci 473 / Pol Sci 475 / Pol Sci 477 / Pol Sci 479

Geo-Techniques:
Civ Engr 215
Comp Sci 210/ Comp Sci 211 / Comp Sci 212
(consult with DFCS on which Comp Sci course would be most appropriate)
English 340
Mgt 391
Physics 370
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SUGGESTED COURSE SEQUENCE

Geospatial Science Major

4° hrs  per 3° hrs  per 2° hrs  per 1° hrs  per
For Lang 1 3 2 ECE315 3 1 Geo351 3 1
Beh Sci 110 3 1 MSS200 3 1 Geo370 3 1 Geo490 3 1
Fall History 100 3 1 Engr Mech 220 3 1 Geo382 3 1 Cognate Elective 3 1
Math 141 3 1 Econ201 3 1 Philos 310 3 1 Academy Option 3 1
Comp Sci 110 3 1 Physics 215 3 2 BehSci310 3 1 MSS415/416 3 1
Phy Ed 05 2 PolSci211 3 1 Astro Engr 310 3 1 Soc Sci412 3 1
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd 05 2
19 9 19 8 155 7
For Lang 2 3 2 Geo350 3 1 Cognate Elective 3 1
Chem 100 3 2 History 300 3 1 Advanced Literacy Optior 3 1 Geo498 3 2
Spring  Engr 101 3 1 Geo310 3 1 Soc Sci DivOption 3 1 Advanced Literacy Optior 3 1
English 111 3 1 Law 220 3 1 Biology 315 3 2 Cognate Elective 3 1
Math 142 3 1 Chem 200 3 2 Math 300 3 1 English 411 3 1
Physics 110 3 2 English 211 3 1 AeroEngr 315 3 1 Mgt400 3 1
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05 2
185 11 185 9 155 8 155 8
Course Unit Summary Semester Hour Summary
Core (32) Core='" 96.0 Sem Hours
Major (14) Major= 360 "
Academy Option (1) AcademyOption= 3.0
Phy Ed (10) PhyEd= 50
Total =| 140.0

THE GEOSPATIAL INTELLIGENCE (GEOINT) CERTIFICATE AT A GLANCE:

WHY PURSUE A CERTIFICATE IN GEOSPATIAL INTELLGIENCE?

Accurate intelligence is critical to the warfighter to achieve mission success. The field of
Intelligence incorporates the collection, analysis, and exploitation of multiple forms of
information. GEOINT addresses the collection, analysis, and exploitation of geospatial data.
Examples of geospatial data, which contain a location on the Earth, include imagery, maps,
census data, GPS coordinates, and digital models of the Earth.

GEOINT is critical to military operations and there is currently a scarcity of GEOINT-educated
individuals. The GEOINT Certificate Program at USAFA is constructed in coordination with
federal and industry experts via the USGIF and prepares cadets as GEOINT-skilled critical
thinkers and leaders.

The GEOINT Certificate requires completion of the following courses:

1. Comp Sci 110 Introduction to Computing
2. Law 220 Law for Air Force Officers
3. Philos 310 Ethics
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4. Geo 310 Geospatial Information Analysis
5. Geo 370 Military Geography
6. Geo 382 Remote Sensing and Imagery Analysis
7. Geo410 Advanced Geospatial Analysis
8. Geo 482 Advanced Remote Sensing
9. Geo 498 Geospatial Science Capstone
10.Pol Sci 462 Politics and Intelligence
OTHER REQUIREMENTS:

The GEOINT Certificate requires completion of the above courses with a collective “B” average
and no single course grade lower than a “C”.

Application for admission into the GEOINT Certificate Program at USAFA is open to all cadets.

The Department of Economics and Geosciences administers the program and oversees
admissions decisions.
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HISTORY

THE HISTORY MAJOR AT A GLANCE: An understanding of history is a critical
component to the training of capable, educated officers. The knowledge gained and the
perspective developed are important to the education of the professional Air Force officer. The
study of history involves critical thinking, analysis, writing, and oral presentations--all essential
skills for any Air Force officer. In addition, the study of foreign cultures, evolution of
technology, and military heritage can directly relate to many duty situations. History also
provides a natural forum for discussion of great leaders, past and present, and these insights are
invaluable to any future Air Force officer.

The History major provides an exceptional degree of flexibility allowing you to plan a diverse
study of history or establish a particular academic niche.

Those cadets who take at least four courses of Military History (in addition to the core) or at least
four courses of American History (beyond History 351 and 352) may apply through the
Department of History for these respective designations before the registration deadline in the
fall semester of their first-class year.

COURSE REQUIREMENTS: 140 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitute:

Required Core Substitute Substitutes for
Geo 310 | Geospatial Information Analysis Systems Option

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.
D. 36 Semester hours of major's courses:

American History, Military History, and History Major

1. History 230 Historiography and Methodology

2. History 351 The Foundations of Modern America
3. History 352 The History of Modern America

4. Aerospace Power Option (See Supplemental Information 1)

5. Area History Option (See Supplemental Information 2)
6.-10. History Options (See Supplemental Information 3)
11. History Capstone (See Supplemental Information 4)
12. Open Academic Option (See Supplemental Information 5)

Supplemental Information:

1. AeroSpace History Option: Any course from the following list fulfills this requirement:
History 371 Airpower History
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History 376

A History of Space Power

2. Area History Option: Any course from the following list fulfills this requirement:

History 340 History of Colonial Latin America
History 341 History of Modern Latin America
History 342 History of Traditional East Asia
History 343 History of Modern East Asia
History 344 Foundations of European History
History 345 Modern European History

History 346 History of Russia

History 347 History of Modern Russia

History 373 History of Sub-Saharan Africa
History 374 Foundations of Middle Eastern History
History 375 Modern Middle Eastern History

3. History Options: Select any five history courses from the Curriculum Handbook. To
achieve a Military History designation on your transcript, four of the five must be Military
History courses. To achieve an American History designation on your transcript, four of the
five must be American History courses.

4. History Capstone:
For an American History Major: History 480 Studies in American Civilization
For a Military History Major: ~ History 457 History of Military Thought
For a History Major: History 498 Global Dimensions of History

5. Open Academic Option: Any course offered by the Basic Sciences, Engineering, Social
Sciences, or Humanities divisions.

International History Major (Single Region)

1. History 230 Historiography and Methodology
2. History 351 The Foundations of Modern America
3. History 352 The History of Modern America
4. AeroSpace History Option (See Supplemental Information 1)
5. Early Area History Option (See Supplemental Information 2)
6. Modern Area History Option (See Supplemental Information 3)
7. World Military History Option (See Supplemental Information 4)
8. Other Area History Option (See Supplemental Information 5)
9. Any History Course 300- or 400-level

10. History 332 History of US Foreign Relations
11. History Capstone — History 498 Global Dimensions of History

12. Open Academic Option
Supplemental Information:

1. Aerospace Power Option: Any course from the following list fulfills this requirement:
History 371 Airpower History
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History 376

A History of Space Power

2. Early Area History Option: Any course from the following list fulfills this requirement for

History Major.
History 340 History of Colonial Latin America
History 342 History of Traditional East Asia
History 344 Foundations of European History
History 346 History of Russia
History 373 History of Sub-Saharan Africa
History 374 Foundations of Middle Eastern History
. Modern Area History Option: Select the appropriate modern history course for the region of
study.
History 341 History of Modern Latin America
History 343 History of Modern East Asia
History 345 Modern European History
History 347 History of Modern Russia
History 375 Modern Middle Eastern History
History 382 Topics in African Military History

Note: Africanists will take Foundations of Middle Eastern History (History 374) or Modern
Middle Eastern History (History 375) course as their second area history option.

4. World Military History Option:

History 381 Topics in Asian Military History

History 382 Topics in African Military History
History 383 Topics in Middle Eastern Military History
History 384 Topics in Latin American Military History

Note: Europeanists and Russianists will choose a relevant military history course such as
History 370 or History 368 as their World Military History Option.

5. Cadets will choose a history course in a region outside their expertise from lists 5 and 6.

International History Major (Multiple Regions)

1. History 230 Historiography and Methodology
2. History 351 The Foundations of Modern America
3. History 352 The History of Modern America

4. Aerospace Power Option (See Supplemental Information 1)
5-9. Area History Options (See Supplemental Information 2)
10. History 332 History of US Foreign Relations
11. History Capstone — History 498 Global Dimensions of History

12. Open Academic Option

Supplemental Information:

1. Aerospace Power Option: Any course from the following list fulfills this requirement:
History 371 Airpower History
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History 376 A History of Space Power

2. Area History Options: Cadets will choose any five area history courses from the list below
covering three or more different regions: Africa, Europe, Russia, Latin America, Middle East,
Asia.

History 340 History of Colonial Latin America
History 341 History of Modern Latin America
History 342 History of Traditional East Asia
History 343 History of Modern East Asia
History 344 Foundations of European History
History 345 Modern European History

History 346 History of Russia

History 347 History of Modern Russia

History 373 History of Sub-Saharan Africa
History 374 Foundations of Middle Eastern History
History 375 Modern Middle Eastern History
History 382 Topics in African Military History
Hum 430 The Holocaust

SUGGESTED COURSE SEQUENCE

American History, Military History, History

4° hrs  per 3° hrs  per 2° hrs  per 1° hrs  per
For Lang 1 3 2 Philos 310 3 1 HistoryOption 1 3 1
Beh Sci 110 3 1 MSS200 3 1 History351 3 1 History Option 3 3 1
Fall History 100 3 1 Engr Mech 220 3 1 Aerospace History Opt 3 1 History Capstone 3 1
Math 141 3 1 Econ201 3 1 Biology 315 3 2 Academy Option 3 1
Comp Sci 110 3 1 Physics 215 3 2 BehSci310 3 1 MSS415/416 3 1
Phy Ed 05 2 PolSci2l1l 3 1 ECE315 3 1 Soc Sci412 3 1
155 8 PhyEd 1 2 PhyEd 1 2 PhyEd 05 2
19 9 16 8 155 7
For Lang 2 3 2 History230 3 1 History352 3 1
Chem 100 3 2 Geo3l10 3 1 History Option 2 3 1 History Option 4 3 1
Spring  Engr 101 3 1 History 300 3 1 Area History Option 3 1 HistoryOption 5 3 1
English 111 3 1 Law 220 3 1 English411 3 1 Open Academic Option 3 1
Math 142 3 1 Chem 200 3 2 Math 300 3 1 Astro Engr 310 3 1
Physics 110 3 2 English 211 3 1 Aero Engr 315 3 1 Mgt 400 3 1
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05 2
185 11 185 9 185 8 155 7
Course Unit Summary Semester Hour Summary
Core (32) Core= 96.0 Sem Hours
Major (14) Major= 360 "
Academy Option (1) AcademyOption=" 3.0
Phy Ed (10) PhyEd= 5.0
Total =| 140.0
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Fall

Spring

Fall

Spring

40
For Lang 1

Beh Sci 110
History 100
Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
Engr 101
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)

40
For Lang 1

Beh Sci 110
History 100
Math 141
Comp Sci 110
Phy Ed

For Lang 2
Chem 100
Engr 101
English 111
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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International History (Single Region)

30
Philos 310
MSS 200
Engr Mech 220
Econ 201
Physics 215
Pol Sci 211
Phy Ed

History 230
Geo 310
History 300
Law 220
Chem 200
English 211
Phy Ed

hrs  per
3 1
3 1
3 1
3 1
3 2
3 1
1 2
19 9
3 1
3 1
3 1
3 1
3 2
3 1
05 2

185 9

International History (Multiple Regions)

30
Philos 310
MSS 200
Engr Mech 220
Econ 201
Physics 215
Pol Sci 211
Phy Ed

History 230
Geo 310
History 300
Law 220
Chem 200
English 211
Phy Ed

18.5

hrs  per
3 1
3 1
3 1
3 1
3 2
3 1
1 2
19 9
3 1
3 1
3 1
3 1
3 2
3 1
05 2
185 9

169
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2° hrs  per 1° hrs
History 351 3 1
Aerospace History Opt 3 1 World Mil History Opt 3
Academy Option 3 1 Modern Area HistoryOpt 3
Biology 315 3 2 History Capstone 3
Beh Sci 310 3 1 MSS415/416 3
ECE 315 3 1 Soc Sci412 3
Phy Ed 1 2 PhyEd 05
19 9 155
History 352 3 1
Early History Option 3 1 Other Area History Opt 3
History 332 3 1 OpenAcademic Option 3
English 411 3 1 AnyHistory Option 3
Math 300 3 1 Astro Engr 310 3
Aero Engr 315 3 1 Mgt 400 3
Phy Ed 05 2 PhyEd 05
185 8 155
Semester Hour Summary
Core=" 96.0 Sem Hours
Major= 36.0 "
AcademyOption= 30 "
PhyEd= 50 "
Total=| 140.0| "
2° hrs  per 1° hrs
History 351 3 1
Aerospace History Opt 3 1 Area History Option 3 3
Area History Option 1 3 1 History Capstone 3
Biology 315 3 2 Academy Option 3
Beh Sci 310 3 1 MSS415/416 3
ECE 315 3 1 Soc Sci412 3
Phy Ed 1 2 PhyEd 05
19 9
History 332 3 1
History 352 3 1 Area History Option 4 3
Area History Option 2 3 1 AreaHistory Option 5 3
English 411 3 1 Open Academic Option =~ 3
Math 300 3 1 Astro Engr 310 3
Aero Engr 315 3 1 Mgt400 3
Phy Ed 05 2 PhyEd 05
185 8 155

Semester Hour Summary

¥

Core =
Major= 36.0
AcademyOption= 3.0
PhyEd= 5.0
Total =| 140.0

96.0 Sem Hours
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LEGAL STUDIES

THE LEGAL STUDIES MAJOR AT A GLANCE: The Legal Studies major provides a
broad liberal arts background upon which a cadet at the United States Air Force Academy may
build expertise in the study of law and its role and function in both American society and the
international community. Increasingly complex legal considerations permeate every aspect of
modern life in both the civilian and military environments. Cadets who choose the Legal Studies
major will be able to develop the analytical skills that will permit them to identify, understand,
and resolve the complex legal issues which they will likely encounter after graduation. The Legal
Studies major is not a "pre-law" major, but is designed to provide cadets an enhanced knowledge
of the law as part of a broadly focused education.

The Department of Law and the Legal Studies major fall within the Social Sciences Division.
Cadets who elect to major in Legal Studies must complete fourteen courses in addition to the
required academic core; five of these fourteen must be upper level courses offered by the
Department of Law. In addition to the Law courses, a Legal Studies major has discretion in
taking courses offered by the Departments of Behavioral Sciences and Leadership, Economics
and Geosciences, English and Fine Arts, Foreign Languages, History, Management, Military &
Strategic Studies, Philosophy, and Political Sciences. This program of study is designed to
expose the student to a broad range of issues within the discipline of law. It provides a broad
liberal arts background, upon which an Air Force officer may build specialized expertise in an
area of increasing relevance and importance.

COURSE REQUIREMENTS: 140 Semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitute:

Required Core Substitute Substitutes for
Ops Rsch 310 | Systems Analysis Systems Option

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of major's courses:

1. Law 221 Legal Research, Writing and Advocacy
2. Law 321 Legal Advocacy
3. Law 351 U.S. Constitutional Law
4. Law 421 Law for Commanders
5. Law 485 Legal Studies Capstone
6.-10. Law Options Any five of the following courses:
Law 331 Criminal Law and Procedure
Law 340 Business Law
Law 360 Law and Literature
Law 363 International Law
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Fall

Spring

Law 440
Law 456
Law 463
Law 466
Law 495
Law 499
Philos 200
Philos 395
Pol Sci 423
Pol Sci 465
Soc Sci 420
Soc Sci 483

40
For Lang 1

Beh Sci 110
History 100
Math 141
Comp Sci 110
Phy Ed

155

For Lang 2
Chem 100
Engr 101
English 111
Math 142
Physics 110
Phy Ed

18.5

Course Unit Summary
Core (32)

Major (14)

Academy Option (1)
Phy Ed (10)

Cyberlaw

National Security Law
Modern Application of the Law of Armed Conflict
Advanced Topics in the Law of Armed Conflict

Special Topics (when offered)
Independent Study
Introduction to Philosophy
Philosophy of Law

War Crimes, Genocide, and Human Rights

U.S. National Space Policy

Law and Economics

Principles of Negotiation and the Mediation Process
11.-12. Any two Social Sciences/Humanities 300/400-level courses

SUGGESTED COURSE SEQUENCE
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Legal Studies Major

30
Philos 310
MSS 200
Engr Mech 220
Econ 201
Physics 215
Pol Sci 211
Phy Ed

Law 221
Law Option 1
History 300
Law 220
Chem 200
English 211
Phy Ed

18.5
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Law 321
Law Option 2
Law Option 3
Biology 315
Beh Sci 310
ECE 315
Phy Ed

Law 351

Law Option 4
MSS 415/416
Ops Rsch 310
Math 300
Aero Engr 315
Phy Ed

185
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Law 421

Law Option 5

Soc Sci/Hum Option 1
Academy Option

Soc Sci 412

Phy Ed

Law 485

Soc Sci/Hum Option 2
English 411

Astro Engr 310

Mgt 400

Phy Ed

Semester Hour Summary

Core=" 96.0 Sem Hours

Major =

Academy Option =
PhyEd =

Total =

36.0
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5.0

140.0
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MANAGEMENT

THE MANAGEMENT MAJOR AT A GLANCE: The Management major prepares cadets
for management and leadership roles in today’s technologically complex, global Air Force. The
curriculum is designed to develop cadets who can understand, analyze, and improve
organizations through the efficient and effective use of systems. The courses in the major help
students develop adaptive capacity and the organizational knowledge and skills vital for Air
Force officers as well as future national leaders. The Management Department is accredited by
the AACSB (Association to Advance Collegiate Schools of Business), and the management
major ranks among the most prestigious undergraduate management and business degrees in the
nation. Our curriculum, together with the Academy’s core courses, provide an excellent
educational foundation for cadets interested in pursuing Air Force careers (AFSCs) such as 11XX
(Pilot), 12XX (Navigator), 13BX (Air Battle Manager), 13S1 (Space and Missile Operations),
14N1 (Intelligence), 21A1 (Aircraft Maintenance), 21R1 (Logistics Readiness), 31P1 (Security
Police), 33S1 (Communications and Information), 41AX (Health Services Administrator), 63A1
(Acquisition Manager), 64P1 (Contracting), 65F1 (Financial Management), 65W1 (Cost
Analysis), and 71SX (Special Investigator). Additionally, the Management major prepares cadets
interested in pursuing graduate degrees in Management, Management Science, and/or Business
Administration.

The Management major is designed to produce critical thinkers who will lead organizations to
quickly adapt and succeed in rapidly changing, highly technical, global environments.
Management majors study traditional managerial and business topics such as organizational
perspectives and theories, global organizations, complex human systems, financial and
managerial accounting, managerial finance, human resource management, marketing, production
and operations management, information systems, and strategic management. Related subjects,
such as personal finance and investing, are also popular among our majors.

COURSE REQUIREMENTS: 140 Semester Hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitute:

Required Core Substitute Substitutes for
Ops Rsch 310 Systems Analysis Systems Option
Mgt 303 Management Perspectives Mgt 400

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of additional major’s courses.

1. Mgt 341 Financial Accounting

2. Mgt 342 Managerial Accounting

3. Mgt 345 Organizational Behavior and Human Resource Management
4. Mgt 337 Managerial Finance

5. Mgt 375 Market Analysis
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6. Mgt 420 Management Capstone Practicum
7. Mgt472 Strategic Management Capstone
8. Mgt Choice Option: Choose one of the following courses
Mgt 401 Project Management
Mgt 477 Production and Operations Management
9-12. Select four of the following Mgt Options
Econ 423 Managerial Economics
Law 340 Business Law
Mgt 361 Advanced Topics in Organizational Behavior and Theory
Mgt 372 Introduction to Investments
Mgt 382 Investments
Mgt 391 Information Technology for Organizations
Mgt 392 Organizational Networks in Cyberspace
Mgt 401 Project Management
Mgt 419 Technological Innovation Management
Mgt 440 Management Lessons in Literature
Mgt 448 Power and Influence in Organizations
Mgt 477 Production and Operations Management
Mgt 478 Supply Chain Management
Mgt 495 Special Topics
Mgt 498 International Management
Soc Sci 483 Principles of Negotiation

Any Foreign language 222-level course or above or For Ar Stu 400/401
Seminar courses:

Mgt 405 Management Seminar

Mgt 406 Management Seminar
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4 hrs  per 3 hrs  per 2° hrs  per 1° hrs  per
For Lang 1 3 2 History 300 3 1 Mgt341 3 1
Beh Sci 110 3 1 English211 3 1 Mgt345 3 2 Mgt472 3 1
Fall History 100 3 1 Engr Mech 220 3 1 Astro Engr 310 3 1 Mgt401/Mgt477 3 1
Math 141 3 1 Econ201 3 1 Mgt303 3 2 MgtOption 2 3 1
Comp Sci 110 3 1 Physics 215 3 2 Biology 315 3 2 Mgt405 0 1
Phy Ed 05 2 PolSci211 3 1 BehSci310 3 1 MSS415/416 3 1
155 8 PhyEd 1 2 PhyEd 1 2 Soc Sci 412 3 1
19 9 19 11 PhyEd 05 2
155 8
For Lang 2 3 2 Philos 310 3 1 Mgt337 3 1
Chem 100 3 2 Ops Rsch 310 3 1 Mgt342 3 1 Mgt420 3 2
Spring  Engr 101 3 1 MSS200 3 1 Mgt375 3 1 MgtOption 3 3 1
English 111 3 1 Law 220 3 1 MgtOption1 3 1 MgtOption 4 3 2
Math 142 3 1 Chem 200 3 2 Math 300 3 1 Academy Option 3 1
Physics 110 3 2 ECE315 3 1 AeroEngr 315 3 1 Mgt406 0 1
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 English41l 3 1
185 11 185 9 185 8 PhyEd 05 2
155 10
Course Unit Summary Semester Hour Summary
Core (32) Core=  96.0 Sem Hours
Major (14) Major= 360 "
Academy Option (1) AcademyOption= 30 "
Phy Ed (10) PhyEd= 50 "
Total =| 140.0

SUGGESTED COURSE SEQUENCE

Management Major

NOTE: The various option courses are chosen in consultation with the academic advisor.
Advisors have access to recommended option sequences based on cadet interests, such as
academic areas, AFSCs, or the DFM mission areas of people, resources, or technology.
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MATHEMATICS

THE MATHEMATICS MAJORS AT A GLANCE: The Department of Mathematical
Sciences offers degrees in Mathematics and Applied Mathematics. The Mathematics degree
provides a broad overview of the foundational subjects of classical and modern mathematics
while leaving considerable flexibility to tailor a program of study that meets individual interests.
The degree stresses problem solving, logic, and abstract reasoning while also providing some
exposure to various modern applications of mathematics to include programming. The Applied
Mathematics degree also provides a solid foundation in diverse mathematical topics but applies
that foundation to related subjects. The hallmark of the Applied Mathematics degree is a focused
four-course interdisciplinary concentration coordinated with another department or departments.
This blending of applied mathematics with another scientific discipline offers significant benefits
in terms of career and graduate school choices.

The Mathematics and Applied Mathematics majors were created to offer a broad yet focused
education in problem solving, analytical reasoning, and technical communication. These skills
will allow each major to handle the complex operational, managerial, and technical problems
that routinely challenge Air Force officers. In addition, both majors provide a superior education
that will facilitate success in a wide variety of graduate school programs. Cadets majoring in
Mathematics or Applied Mathematics historically perform well in areas such as operations
research, physics, engineering, business administration, economics, computer science, law,
medicine, meteorology, and, of course, mathematics and applied mathematics.

Flexibility is a critical component of any modern, relevant degree program. The Mathematics
and Applied Mathematics majors have been designed to allow you to choose a course of study
that suits your interests, while also providing an education well-suited to the modern Air Force.
As an Officer with a background in math or applied math, you will be well-suited to succeed
across a diverse range of AFSCs ranging from scientific analyst or acquisitions to intelligence or
pilot.

COURSE REQUIREMENTS (MATHEMATICS): 146 Semester Hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitutes:

Required Core Substitutes Substitutes for
Math 377 Advanced Probability and Statistics Math 300
ECE 231 Electrical Circuits and Systems | ECE 315

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.
D. 24 Semester hours of required major’s courses:

Math 243 (Math 253) Calculus III

Math 245 Differential Equations
Comp Sci 211 Programming for Scientists and Engineers

175



Math 320 Foundations of Mathematics

Math 360 Linear Algebra

Math 366 Real Analysis I

Math 465 Modern Algebra

Math 420 Capstone I (1.5 sem hrs)
Math 421 Capstone II (1.5 sem hrs)

E. 15 Semester hours from the list of courses below to include at least one course from the
Proof-Based Mathematics Courses and at least one course from the Applied Mathematics

Courses.
Math 346 Engineering Math
Math 359 Design and Analysis of Experiments
Math 378 Applied Statistical Modeling
Math 443 Numerical Analysis of Differential Equations
Math 451 Complex Variables
Math 467 Real Analysis I1
Math 470 Mathematical Physics
Ops Rsch 311 Deterministic Models
Ops Rsch 312 Probabilistic Models
Ops Rsch 417 Quick-Turn Analysis

Proof-Based Mathematics Courses

Choose at least one of the following proof-based mathematics courses:

Math 472 Introduction to Number Theory
Math 473 Introduction to Point-Set Topology
Math 474 Combinatorics and Graph Theory

Applied Mathematics Courses

Choose at least one of the following applied mathematics courses:

Math 342 Numerical Analysis
Math 468 Dynamical Systems
Math 469 Partial Differential Equations

F. 3 semesters of an open elective to be coordinated with DFMS.

COURSE REQUIREMENTS (APPLIED MATHEMATICS): 146 Semester Hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitutes:

Required Core Substitutes

Substitutes for

Math 377 Advanced Probability and Statistics

Math 300

ECE 231 Eletrical Circuits and Systems |

ECE 315

B. 5 Semester hours of Director of Athletics core courses.
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C. 3 Semester hours of Academy Option. (Determined by the interdisciplinary concentration)
D. 24 Semester hours of required major’s courses:

Math 243 (Math 253) Calculus III

Math 245 Differential Equations

Comp Sci 211 Programming for Scientists and Engineers
Math 320 Foundations of Mathematics

Math 342 Numerical Analysis

Math 360 Linear Algebra

Math 366 Real Analysis I

Math 420 Capstone I (1.5 cr hrs)

Math 421 Capstone II (1.5 cr hrs)

E. 9 Semester hours from the courses listed below. At least one of the courses must be a 400-
level mathematics course: Math 4XX.

Math 346 Engineering Math

Math 359 Design and Analysis of Experiments
Math 378 Applied Statistical Modeling

Math 443 Numerical Analysis of Differential Equations
Math 451 Complex Variables

Math 465 Modern Algebra

Math 467 Real Analysis II

Math 468 Dynamical Systems

Math 469 Partial Differential Equations

Math 470 Mathematical Physics

Math 472 Introduction to Number Theory
Math 473 Introduction to Point-Set Topology
Math 474 Combinatorics and Graph Theory
Ops Rsch 311 Deterministic Models

Ops Rsch 312 Probabilistic Models

Ops Rsch 417 Quick-Turn Analysis

F. Interdisciplinary Concentrations within Applied Mathematics: 9 Semester hours of
interdisciplinary concentration combined with 3 semester hours from the Academy Option (part
C above) for a total of 4 courses (12 credit hours). These hours are in addition to the 9 semester
hours required in part E. A cadet may work with DFMS to customize a 4-course concentration
that must include at least 4 courses in a single discipline, focuses on depth of knowledge, and is
approved by DFMS.

Example sequences are given below; a complete list and other information/requirements are
available on the Mathematics Department Sharepoint:
https://sharepoint.usafa.edu/academics/math/MMC/SitePages/MathMajorsRequirements.aspx
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MODERN PHYSICS

Physics 264 Modern Physics

Physics 393 Solid State Physics

Physics 465 Quantum Mechanics
Physics 468 Atomic and Nuclear Physics

SCIENTIFIC ANALYST
Comp Sci 362 Computer Simulation

Ops Rsch 312 Probabilistic Models

Ops Rsch 417  Quick-Turn Analysis

Ops Rsch 421  Capstone in Operations Research
ECONOMICS

Ops Rsch 331  Optimization Theory w/ App
Econ 411 Introduction to Game Theory
Econ 365 Econometrics I

Econ 465 Econometrics 11

AERODYNAMICS

Aero Engr 341 Aeronautical Fluid Dynamics
Aero Engr 342 Computational Aerodynamics
Aero Engr 442 Adv Aerodynamics

Aero Engr 472 Adv Computational Aerodynamics

STRUCTURES

Engr Mech 320 Dynamics

Engr Mech 330 Mechanics of Deformable Bodies
Engr Mech 431 Intro to Finite Element Analysis
Aero Engr 436 Aeroelasticity

COMPUTER AND NETWORK SECURITY

SPACE PHYSICS

Physics 361 Electromagnetic Theory I
Physics 362 Electromagnetic Theory II
Physics 375 Physics of Space SA
Physics 451 Plasma Physics
PRE-MED

Chem 233 Organic Chemistry I

Chem 234 Organic Chemistry II
Chem 243 Organic Chemistry Lab
Biology 363 Genetics

MATERIALS CHEMISTRY

Chem 222 Analytical Chemistry

Engr Mech 340 Materials Sci for Engineers
Chem 336 Physical Chemistry 11
Chem 465 Chemistry of Adv Materials

ASTRODYNAMICS

Engr Mech 320 Dynamics

Astro Engr 321 Intermed Astrodynamics
Astro Engr 422 Advanced Astrodynamics
Astro Engr 423 Space Mission Design

BIOLOGICAL PROCESSES

Chem 230 Intro to Organic Chemistry
Biology 360 Cell and Molecular Biology
Biology 363 Genetics

Biology 380  Principles of Ecology

COMPUTER SCIENCE

Comp Sci 431 Cryptography

Comp Sci 438 Adv Comp and Network Security I
Comp Sci 467 Computer Networks

Comp Sci 468 Adv Comp and Network Security II

STRUCTURAL ANALYSIS

Civ Engr 330  Elem Structural Analysis

Civ Engr 372  Analysis of Structures

Civ Engr 373 Design of Steel Members
Civ Engr 474  Design of Concrete Members
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Comp Sci 220 Data Abstraction

Comp Sci 359 Programming Paradigms
Comp Sci 431 Cryptography

Comp Sci 471 Artificial Intelligence

METEOROLOGY

Meteor 325 Weather Data & Analysis
Meteor 330 Physical Meteorology I
Meteor 331 Physical Meteorology 11
Meteor 430 Atmospheric Dynamics I




Fall

Spring

Fall

Spring

40
Beh Sci 110
Comp Sci 110
For Lang 1
History 100
Math 141

Phy Ed

Chem 100
English 111
Engr 101
For Lang 2
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)

40
Beh Sci 110
Comp Sci 110
For Lang 1
History 100
Math 141

Phy Ed

Chem 100
English 111
Engr 101
For Lang 2
Math 142
Physics 110
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)
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Mathematics Major

3° hrs  per 2° hrs  per 1°
Math 243 3 1 Math 366 3 1 Applied Math Option
Econ 201 3 1 Math Option #1 3 1 Math420
English 211 3 1 Beh Sci310 3 1 Math 465
Engr Mech 220 3 1 ECE231 3 1 Math Option #2
Law 220 3 1 Math377 3 1 Astro Engr 310
Physics 215 3 2 Philos 310 3 1 MSS415/416
Phy Ed 1 2 PhyEd 1 2 Soc Sci412
19 9 19 8 PhyEd
Comp Sci 211 3 1 Math 360 3 1 Academy Option
Math 245 3 1 ProofBased Option 3 1 Math421
Math 320 3 1 AeroEngr 315 3 1 Math Open Elective
Chem 200 3 2 Biology 315 3 2 Math Option #3
MSS 200 3 1 History 300 3 1 English411
Poli Sci 211 3 1 SysOpt 3 1 Mgt 400
Phy Ed 05 2 PhyEd 0.5 2 PhyEd
185 9 185 9
Semester Hour Summary
Core=  96.0 Sem Hours
Major=" 420 "
Academy Option = 30 "
PhyEd = 50 "
Total =| 146.0] "
Applied Mathematics Major
3° hrs  per 2° hrs  per 1°
Math 243 3 1 Concentration #1 3 1 Concentration #3
Econ 201 3 1 Math 342 3 2 Math 366
English 211 3 1 BehSci310 3 1 Math420
Engr Mech 220 3 1 ECE231 3 1 Math Option #2
Law 220 3 1 Math377 3 1 AeroEngr 315
Physics 215 3 2 Philos 310 3 1 MSS415/416
Phy Ed 1 2 PhyEd 1 2 Soc Sci412
19 9 19 9 PhyEd
Math 245 3 1 Concentration #2 3 1 Concentration #4 (AO)
Math 320 3 1 Math 360 3 1 Math 421
Comp Sci 211 3 1 Math Option #1 3 1 Math Option #3
Chem 200 3 2 Biology 315 3 2 Astro Engr 310
MSS 200 3 1 History 300 3 1 English 411
Poli Sci 211 3 1 Sys Opt 3 1 Mgt 400
Phy Ed 05 2 PhyEd 05 2 PhyEd
185 9 185 9

179

Semester Hour Summary
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MECHANICAL ENGINEERING

THE MECHANICAL ENGINEERING MAJOR AT A GLANCE: If you want to design and
build things, then you should consider majoring in Mechanical Engineering. Mechanical
Engineering is, more than anything else, the engineering of systems. Systems are interactions of
components, power, and information. There are incredible mechanical engineering systems in
aerospace and automotive hardware, power generation facilities, and manufacturing. Because
systems bring together the engineering of mechanics and motion, thermodynamics and fluids,
materials and structures, and control, Mechanical Engineering is a broad discipline of design and
analysis. If you aren’t sure what engineering discipline to pursue right now and you want to
keep your options open, this broad-based foundational major may be perfect for you.
Mechanical Engineering is also flexible to allow you to focus in many important disciplines,
such as fatigue/fracture mechanics and failure analysis. If understanding, building, and using
state-of-the-art materials such as composites and ceramics intrigues you or designing and
analyzing structures is your desire focus, this challenging major may be right for you. The
USAFA Mechanical Engineering degree is accredited by the Engineering Accreditation
Commission of ABET, http://www.abet.org.

The Goal of the Department of Engineering Mechanics, which administers the Mechanical
Engineering Program, is to Educate Engineers for the Military Profession. To ensure the success
of our graduates, we prepare them to attain Program Educational Objectives two to five years
after graduation. These are:

1) Recognition as successful Air Force officers through demonstration of their ability to:
a. Rapidly acquire required knowledge.
b. Lead others effectively.
c. Effectively apply ethical and moral standards.
d. Improve unit performance by application of organizational skills.
e. Make sound decisions based on critical thinking.
f. Communicate effectively.
2) Selection for career training on, or ahead of, schedule, and for a progression of
assignments of increasing responsibility.
3) A demonstrated ability to solve Air Force technical problems.
4) Success in continuing education.

The foundation that prepares graduates for attaining the Program Educational Objectives is
provided by Student Outcomes. Student Outcomes describe what students must attain prior to
graduation. These relate to the skills, knowledge, and behaviors that students acquire as they
progress through the program. These Student Outcomes are:

1) an ability to apply knowledge of mathematics, science, and engineering

2) an ability to design and conduct experiments, as well as to analyze and interpret data

3) an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

4) an ability to lead and function on multidisciplinary teams
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5) an ability to identify, formulate, and solve engineering problems

6) an understanding of professional and ethical responsibility

7) an ability to communicate effectively both written and orally

8)  the broad education necessary to understand the impact of engineering solutions in a
military, global, economic, environmental, and societal context

9) arecognition of the need for, and an ability to engage in life-long learning

10) a knowledge of contemporary issues

11) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice

Incorporated within these outcomes, mechanical engineering majors must apply principles of
engineering, basic science, and mathematics (including multivariate calculus and differential
equations) to model, analyze, design, and realize physical systems, components or processes; and
work professionally in both thermal and mechanical systems areas. In addition, graduates must
demonstrate design competence that includes integration of mechanical engineering topics.

With a degree in Mechanical Engineering you can get an Air Force assignment as a mechanical
engineer, aeronautical engineer, civil engineer, astronautical engineer, or project engineer. The
Mechanical Engineering degree also satisfies the educational requirements for Air Force Test
Pilot, Flight Test Navigator, and Flight Test Engineer duties. Additional specialties are
Scientific Analyst and Acquisition Project Officer. Successful completion of this degree may
qualify you for assignment in the 62H (Developmental Mechanical Engineer) career field.

If you are a top performer in the Mechanical Engineering major, graduate school can be an
option as a first Air Force assignment, either through direct departmental sponsorship or by
winning a prestigious national scholarship (Draper, Hertz, Rhodes, etc.). The Mechanical
Engineering major gives you the flexibility to pursue either a more specialized degree in
graduate school or to continue your broad-based study in engineering. Whether you ultimately
choose a graduate program in mechanical engineering, aeronautical engineering, astronautical
engineering, or materials engineering, your decision will be an informed one.

COURSE REQUIREMENTS: 147 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
ECE 231 Electrical Circuits and Systems | ECE 315

Math 356 Probability and Statistics for Engineers and Scientists Math 300
Mech Engr 312 Thermodynamics Systems Option
Core Replacement Replaces
Mech Engr 491 Capstone Design Project | Mgt 400

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option (Mech Engr Option I for accreditation requirements).

D. 42 Semester hours of major's courses:
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1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)

2. Math 245 Differential Equations

3. Math 346 Engineering Math

4. Engr Mech 320 Dynamics

5. Engr Mech 330 Mechanics of Deformable Bodies

6. Engr Mech 460 Experimental Mechanics (See Supplemental Information 1)
7. Mech Engr 325 Engineering System Dynamics

8. Mech Engr 341 Fluid Mechanics

9. Mech Engr 370 Introduction to Machine Design

10. Mech Engr 492 Capstone Design Project II (See Supplemental Information 1)

11. Mech Engr Option II (See Supplemental Information 3)
12. - 14. Mech Engr Emphasis I — III (See Supplemental Information 4)
15. Engr Mech 305 Engineering Tools Seminar

Supplemental Information:

1. If planning a focus in certain areas, cadets may petition DFEM and other applicable
departments for a waiver to substitute the capstone design sequence of another major, or an
appropriate substitute for the Experimental Mechanics course.

2. The Mech Engr Option I is any 3-credit hour course in the Mechanical Engineering
curriculum that has not been used to satisfy another curriculum requirement. This course fulfills
the Academy Option.

3. The Mech Engr Option II is recommended as a 3-credit hour Independent Study (Mech Engr
499), but cadets may choose Mech Engr 495 (if offered), an Independent Study of 2-credit hours,
Sys Engr 310, any 3-credit hour course in the Mechanical Engineering curriculum that has not
been used to satisfy another curriculum requirement, or with Department Head approval any
300- or 400-level 3-credit hour course in the Engineering Division that has not been used to
satisfy another curriculum requirement.

4. Cadets will choose from four Mechanical Engineering Emphasis Areas (shown in Table 10-
1), and take a three course sequence from that area emphasizing traditional Mechanical
Engineering specialties. Cadets are encouraged to schedule their Mech Engr Option I early in

their program in order to explore their interests before committing to an Emphasis Area.

5. Engr Mech 220 should be taken in the second semester, but NLT the third semester.
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Table 10-1, Mechanical Engineering Emphasis Areas

Emphasis Area Course Information
Aerospace Structures
ereplicah s (1) Prereq: Engr Mech 330 Coreq: Aero Engr 315, Engr Mech 320
Mechanical Behavior of Materials
iz hiteeln o0 () Prereq: Engr Mech 330
Engr Mech 421 (S, Vibrations
even years only) Prereq: Engr Mech 320 or Physics 355 Coreq: Math 346
Structures S —— p—
ntroduction to Finite Element Analysis
e liicghe il () Prereq: Engr Mech 330, Math 346
Aerospace Composite Materials
iz hiteeln cob () Prereq: Engr Mech 330, Math 245
Aeroelasticity
Aero Engr 436 (F) Prereq: Aero Engr 315, Engr Mech 330 Coreq: Engr Mech 320
Engr Mech 340 (S, Materials Science for Engineers
odd years only) Prereq: Engr Mech 220
Mechanical Behavior of Materials
Engr Mech 350 (S) Prereq: Engr Mech 330
Materials Engr Mech 440 (F) Physical Metallurgy

Prereq: Engr Mech 340

Engr Mech 445 (S,
even years only)

Failure Analysis and Prevention
Prereq: Engr Mech 350 Recommended: Engr Mech 340

Engr Mech 450 (F)

Aerospace Composite Materials
Prereq: Engr Mech 330, Math 245

Dynamic Systems

Engr 341 (F)

Linear Systems Analysis and Design
Prereq: ECE 231, Math 245

Mech Engr 396 (F)

Mechatronics
Prereq: ECE 231 (> B-)

Engr Mech 421 (S,
even years only)

Vibrations
Prereq: Engr Mech 320 or Physics 355 Coreq: Math 346

Aero Engr 436 (S,
odd years only)

Aeroelasticity
Coreq: Aero Engr 315, Engr Mech 330 Coreq: Engr Mech 320

Thermal Fluid
Science

Mech Engr 441 (F)

Heat Transfer
Prereq: Math 346, Mech Engr 312, Mech Engr 341

Mech Engr 467 (S, Energy Conversion

odd years only) Prereq: Mech Engr 312 or department approval

Mech Engr 468 (S, Renewable Energy

odd years only) Prereq: Mech Engr 312, Mech Engr 341, or department approval
Aero Engr 361 Propulsion I

Prereq: Aero Engr 241 or department approval
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METEOROLOGY

THE METEOROLOGY MAJOR AT A GLANCE: From planning deployments and air
strikes to scheduling space launches and issuing proper protective clothing, weather
considerations influence a great many of the decisions made by Air Force officers. Throughout
history, weather has played a pivotal role in the outcome and execution of many important
campaigns. The debacle of Napoleon’s army in Russia, the scheduling of the Normandy
invasion, and the destruction of Germany’s counter attack in the Battle of the Bulge, are but a
few examples. Knowledge of the weather is still important in the modern battlefield.

Meteorology is the study of the atmosphere and the weather that it generates. Here at the Air
Force Academy, the Meteorology major uniquely focuses on the impact of weather on military
operations. The growth of meteorology and weather forecasting is intimately linked with the
emergence and rise of aviation and space power through the 20™ and into the 21% century. The
basic properties of the atmosphere and resulting weather phenomena are literally of life-and-
death importance to pilots and consequently, to the Air Force. According to Sun Tzu, “...know
the ground, know the weather; your victory will then be total.”

The Meteorology major provides the knowledge and understanding necessary to analyze and
predict atmospheric behavior over a broad range of time and space scales. These phenomena
include small features such as thunderstorms and tornadoes; medium-sized features such as
squall lines, hurricanes and blizzards; and even larger features such as continental weather,
waves in the jet stream, and climate change.

The Meteorology major requires a foundation in physics, geospatial science, mathematics, and
an aptitude for problem solving. This interdisciplinary major is jointly administered by the
Department of Physics (DFP) and the Department of Economics and Geosciences (DFEQG).
While graduates with a Meteorology major are academically qualified for direct entry into the
weather career field, the majority of Meteorology graduates enter rated career fields. The
knowledge and experience gained from a better understanding of the atmosphere benefits them
greatly throughout their career.

COURSE REQUIREMENTS: 146 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitute:

Required Core Substitute Substitutes for
Meteor 320 Introduction to Meteorology and Aviation Weather Systems Option
Math 356 Probability and Statistics for Engineers and Scientists | Math 300

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 42 Semester hours of major's courses:
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e Aol

Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)

Meteor 325
Meteor 330
Meteor 331
Meteor 352
Meteor 430
Meteor 431
Meteor 440
Meteor 451

10. Meteor 452
11. Meteor 470
12-13. Two Meteorology Elective courses from the following:

Math 245
Physics 370
Geo 310
Meteor 499
Comp Sci 211
Geo 351

Geo 382
Physics 315
Physics 375

Weather Data, Analysis and Quantitative Methods
Physical Meteorology I

Physical Meteorology 11

Climatology

Atmospheric Dynamics I

Atmospheric Dynamics II

Weather Analysis and Forecasting

Synoptic Meteorology

Mesoscale Meteorology

Meteorological Applications of Remote Sensing

Differential Equations

Upper Atmospheric and Geo-Space Physics

Geospatial Information Analysis

Independent Study

Introduction to Programming for Engineers and Scientists
Introduction to Physical Geography

Remote Sensing and Imagery Analysis

Combat Aviation Physics

Physics of Space Situational Awareness

Any 3 semester hour course taught within the Dean of Faculty at the 300- or 400-
level and approved by the Meteorology AIC
14. Meteor 490

Meteorological Interpretation, Analysis, and Integration
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MILITARY & STRATEGIC STUDIES

THE MILITARY & STRATEGIC STUDIES MAJOR AT A GLANCE: Your ability to
think strategically and creatively when faced with the complex operational challenges of the
twenty-first century security environment determines your effectiveness as an Air Force leader.
The major in Military & Strategic Studies prepares you to lead and operate across the spectrum
of conflict throughout the globe. Whether you make the Air Force a career, pursue other public
service, or enter the private sector, this versatile major has direct relevance for your chosen
profession and will help you develop the capabilities and mindset to compete successfully in a
changing and challenging world.

The MSS major sharpens, expands, and integrates the knowledge, skills, and responsibilities
learned in your first MSS core course on the context, theory, and application of air, space, and
cyberspace power. Building upon that foundation, you pursue courses related to the uniquely
demanding context of the military profession — morality and the human face of war, the future of
the Air Force profession, comparative air forces, hybrid threats, societal and technical
innovation, operational concepts, intelligence, and military strategies for joint, coalition, and
interagency operations across diverse cultures. You will learn to think as an Air Force strategist,
framing the battle space and evaluating theories, models, and perspectives for the artful future
application of military and strategic power. You will learn to plan and think as a strategist and
an operator, simulating effects-based strategies, modern weapons technologies, and a variety of
threats.

In your second-class year, you will acquire a solid understanding of air, space, and cyber power
theory. You will also select a research topic in our research methods course and, with the help of
an advisor, design what will become your senior thesis or final Cadet Battle Laboratory project.
As a first-class cadet, you will write the thesis or project with guidance from a faculty advisor
and have an opportunity to publish your findings in our Airman-Scholar Journal. You will also
take the advanced version of the final MSS core course on joint and coalition operations.

In addition to five required major’s courses, you have the flexibility to choose six courses from
among our strategy, theory, operational concepts and regional courses. Whatever your planned
course of study, the MSS major will strengthen your problem solving and decision making skills,
and directly prepare you to excel in the Air Force mission and beyond.

COURSE REQUIREMENTS: 140 Semester Hours

A. 96 Semester hours of Dean’s academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Geo 310 | Geospatial Information Analysis Systems Option

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of major’s courses:
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1.—5. 15 Semester hours of Professional Context (five courses):

Philos 311 War, Morality, and the Military Profession (spring)
MSS 365 Developing the Air Force Strategist (spring)
MSS 490 Operational Art and ISR Analysis in Asia and the Pacific
(spring)
MSS 491 Logistics and Strategy in the Americas (spring)
or Mgt 478 Supply Chain Management (spring)
MSS 498 Capstone Thesis in Military & Strategic Studies (spring)

(See Supplemental Information)
6.—11. 18 Semester hours of Military Theory and Operational Application (six courses):

Strategy (select a minimum of 2 courses)

MSS 362 Military Innovation and Transformation (fall)

MSS 367 Weapons, Warfare, and Mass Disruption (spring)

MSS 371 Joint Targeting and Strategy (spring)

MSS 372 Wargaming Airpower (fall)

MSS 493 Special Operations in Eurasia (fall)

MSS 494 Irregular Warfare in Africa and the Middle East (fall)
Domains (select a minimum of 1 course)

MSS 470 Information and Cyberspace Operations (spring)

MSS 477 Airpower for Combined Effects (spring)

MSS 480 Operational Art in Surface Warfare (fall)

MSS 485 Space as an Element of National Power (spring)

Foreign Language Option (select between 0-3 courses)
Any 200 or higher Language course(s)

Applied Airpower (select 0 — 3 courses)

MSS 201 USA Operations (fall)
MSS 302 Airpower Command and Control (fall)
MSS 381 Air Warfare Operations and Planning (spring)

Other Military Theory and Application options (select any 3 courses from Strategy,
Domains, Foreign Language (200 or higher, as stated above), or Applied Airpower
in addition to the 3 required courses)

12. 3 Semester hours of elective (taught within the Dean of Faculty at the 300- or 400-level)
Supplemental Information:
In coordination with the FAS Working Group, cadets double majoring in MSS and ForArStu can

use MSS 365 and MSS 498, respectively, to satisfy the ForArStu Research Methods and
Integrating Experience major requirements.
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NUCLEAR WEAPONS AND STRATEGY MINOR

THE NUCLEAR WEAPONS AND STRATEGY MINOR AT A GLANCE: The Nuclear
Weapons and Strategy minor provides a pathway for cadets from all majors to build the technical
and strategic foundation to lead the USAF in the second nuclear age. Nuclear weapons play an
essential role in the strategic deterrence of adversaries and the current limited nature of warfare.
The Nuclear Weapons and Strategy minor at USAFA focuses on the enduring fundamentals of
the nuclear enterprise. This includes the origin of nuclear energy, strategic policy, proliferation,
and the effects of radiation as a result of nuclear reactions. The skills and abilities developed in
the Nuclear Weapons and Strategy minor are of high importance to the execution of the Air
Force’s nuclear mission, maintenance of the Air Force’s nuclear arsenal, and may be applied in
many Air Force career fields. Graduates that complete the Nuclear Weapons and Strategy minor
will be prepared to lead the USAF in the second nuclear age and will be well prepared to support
Air Force Global Strike Command, NNSA, USSTRATCOM, AFNWC, DTRA, AFTAC, and
DIA.

COURSE REQUIREMENTS:

The Nuclear Weapons and Strategy minor requires a minimum of 146 hours and at least 2 non-
core academic courses (6 semester hours) in residence in excess of the major’s requirements
(including the Academy Option). The student must complete these five courses (15 semester
hours) with a grade of “C” or better. As this is an interdisciplinary minor, no more than 3
courses for the minor can be from any one department; therefore, the option course must be from
a department other than DFP.

1.  Required Courses:

Physics 310 Principles of Nuclear Science
Physics 354 Nuclear Weapons Engineering
Physics 450 Nuclear Weapons Effects
Soc Sci 467 Nuclear Weapons Policy and Strategy
2. Choose one of the following:
Pol Sci 302 American Foreign and National Security Policy
MSS 367 Weapons, Warfare, and Mass Disruption
Chem 350 Chemistry of Weapons
History 376 A History of Space Power
History 371 Airpower History

With the approval of DFP, DFC, DFH, DFMI, or DFPS, cadets may substitute a 3.0
sem hrs (or greater) 495 Special Topic or 499 Independent Study course for this
requirement. One option for the Independent Study is a summer internship at a
location within the National Nuclear Enterprise, selected to provide the cadet an
opportunity to work on special projects designed to give them an understanding
of the dynamics and challenges within the Nuclear Enterprise. Cadets can
follow-up in the fall semester with an Independent Study that builds upon or
finalizes the work done during the summer internship. Independent Study
requirements are managed and overseen by the department administering the
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course. To participate in a summer internship, cadets must secure a Cadet
Summer Research Program (CSRP) slot.
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OPERATIONS RESEARCH MAJOR

THE OPERATIONS RESEARCH MAJOR AT A GLANCE: Operations Research (OR) is
the application of quantitative techniques to managerial decision-making. To gain an
appreciation for the field, it is necessary to look at the origins of Operations Research.

OR, as a discipline, arose from the need to determine optimal resource allocation and assist
decision makers during the Second World War. Groups of mathematicians, physical scientists,
and economists were assembled during the war to perform studies that would provide
quantitative input for commanders. The results of their efforts were impressive and, soon
thereafter, the commercial sector realized the power of these new planning techniques.

The use of mathematics to model real world systems was nothing new; physicists and economists
had been doing this for years. What defined this new field called OR was its focus on the
operations of organizations. Not only were traditional mathematical modeling methods used,
such as statistics and probability, but new modeling methods were created, such as mathematical
programming and queuing theory.

Operation Research, therefore, entails the development and application of quantitative modeling
methods to real management and economics problems. This is an exciting field and one that
attracts curious problem-solvers who are strong in mathematics and computer science and are
eager to solve real world problems.

The description of Operations Research provided above highlights OR’s interdisciplinary nature.
USAFA has captured the essence of the field by establishing a truly interdisciplinary major. The
OR program is jointly administered by the Departments of Management, Mathematical Sciences,
Computer Science, and Economics and Geosciences. In addition to the basic set of OR courses,
your required major’s courses will include courses from each of the four departments.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Ops Rsch 310 Systems Analysis Systems Option
Math 377 Advanced Probability and Statistics Math 300

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 42 Semester hours of major's courses:

1. Comp Sci212 Intro to Programming for Analysts
2. Comp Sci 362 Computer Simulation
3. Econ 365 Econometrics I
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4. Econ 465 Econometrics I1
5. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)
6. Math 344 Matrices and Differential Equations
7. Math 378 Applied Statistical Modeling
8. OpsRsch 311 DeterministicModels
9. Ops Rsch 312 Probabilistic Models
10. Ops Rsch 331 Economic Theory and Operations Analysis
11. Ops Rsch 421 Capstone in Operations Research I
12. Ops Rsch 422 Capstone in Operations Research 11
13. Ops Rsch Option I (See Supplemental Information)
14. Ops Rsch Option II (See Supplemental Information)
Seminar courses:
Ops Rsch 405 Operations Research Seminar I
Ops Rsch 406 Operations Research Seminar II

Supplemental Information:

Ops Rsch Options: Choose two (2) of the following:

Comp Sci 364 Information Storage and Retrieval

Econ 411 Introduction to Game Theory

Econ 377 Financial Markets

Econ 466 Advanced Econometrics

Math 359 Design and Analysis of Experiments
Mgt 478 Supply Chain Management

Mgt 477 Production and Operations Management
Ops Rsch 417 Quick-Turn Analysis

Ops Rsch 495 Special Topics

Sys Engr 310 Introduction to Systems Engineering

*QOther courses allowed by approval of the Ops Rsch AIC and ORWG (Operations
Research Working Group)
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PHILOSOPHY

THE PHILOSOPHY MAJOR AT A GLANCE: The word “philosophy” derives from a
Greek work meaning the love of wisdom. In pursuit of wisdom students of philosophy attempt to
answer fundamental questions about the nature of reality, knowledge, and value. Since antiquity,
however, philosophers have reminded us that academic study alone cannot make one wise; life
experience must complement the knowledge gained by study. Further, many philosophers have
insisted that wisdom as a cardinal virtue cannot exist independently of the other three cardinal
virtues — courage, temperance, and justice. The spirit of philosophy is accordingly summed up
well by Plato’s Socrates. On trial for his life and under pressure to desist from his philosophical
investigations, Socrates instead proclaimed that “...for a human being the unexamined life is not
worth living.” He went to his death apparently content that he had served his fellow citizens and
lived the life most worth living. USAFA philosophy majors will undertake their study of
philosophy as part of a life of energetic inquiry aimed at developing the virtues appropriate to a
leader of character. They will read and discuss primary texts from ancient times up to the
present day.

COURSE REQUIREMENTS: 146 Semester hours

A. 96 semester hours of Dean’s academic core courses.

B. 5 Semester hours of Director of Athletics courses.

C. 3 Semester hours of Academy Option.

D. 42 Semester hours of major’s courses:
1. Philos 311 War, Morality, and the Military Profession
2. Philos 370 Introduction to Symbolic Logic

3. Philos 391/2/3/4 unless the student has already completed Philos 390; in that case Philos
390 satisfies this requirement

4. Philos 401 Comparative Religion or Philos 402 Philosophy of Religion
5. Philos 495 Special Topics for Philosophy majors

6.-11. Philosophy Option 1-6. Consistent with DF’s emphasis on multiple purposeful
pathways, each of these options can be filled in three ways:

a. “Neat”: take any 3-semester hour course taught by DFPY
b. “With a twist”: take Pol Sci 301, Pol Sci 451, Pol Sci 463, and/or Econ 240; or with

prior DFPY approval, take any 3-semester hour course taught by DF that focuses on
“overlap” texts commonly read by another discipline as well as philosophy. In this case,
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DFPY advisors will probably look for a pairing (e.g., an English 495 on American
Transcendentalism with Philosophy 382, American Philosophy, for 6 semester hours of
Philosophy Option credit).

c. “With a splash™:

of Modern America, paired with a Philos 499 on American Pragmatism).

12.-13. For Lang III and IV.

14. Open academic option.
Supplemental Information:

Cadets majoring in philosophy who wish to take a foreign language minor may substitute the

fifth foreign language course for one of their philosophy electives.
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with prior DFPY approval, take any course taught by DF or
academic course taught by AD (e.g., Phy Ed Aca 460) and pair it with a Philosophy 499
for 6 semester hours of Philosophy Option credit (e.g., Biology 459, Principles of
Evolution, paired with a Philos 499 on philosophy of biology; History 352, The History
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PHILOSOPHY MINOR

THE PHILOSOPHY MINOR AT A GLANCE: The Philosophy minor requires a minimum
of 147 hours and four philosophy courses in addition to Philos 310. Because philosophy courses
can often be used to fulfill major’s requirements in other disciplines, the Philosophy minor can
sometimes be earned by taking only one or two additional courses.

"Philosophy" is not another discipline. Rather, it is rational inquiry into any discipline (e.g.,
philosophy of psychology, philosophy of history, philosophy of law). Philosophers seek answers
to the basic, fundamental questions which underpin any field of study. In addition to the
questions addressed in the core course about how we should live our lives, philosophers also
study: principles of language and reasoning (logic); foundations of empirical discovery and
other ways of knowing (epistemology); and the ultimate underpinnings and structure of the self
and the world (metaphysics).

COURSE REQUIREMENTS:

In addition to the successful completion of Philos 310 ("C" or better), four courses (12 semester
hours) in which the student earns a grade of "C" or better. Required courses include:

1. One course in the history and topics series, unless the student has already
completed Philos 390.

Philos 391 Ancient Western Philosophy

Philos 392 Western Medieval Philosophy

Philos 393 Modern Western Philosophy

Philos 394 Contemporary Topics in Philosophy
2. One of the following logic courses:

Philos 200 Introduction to Philosophy

Philos 370 Introduction to Symbolic Logic

3. Any philosophy course.

4. Any philosophy course or one of the following courses: Econ 240, Pol Sci 301, Pol
Sci 451, or Pol Sci 463.

WHY STUDY PHILOSOPHY? Philosophy is an ancient and valuable sub district within the
vast marketplace of ideas. It is concerned with the most interesting questions in life--the
questions that are fundamental and the least easy to answer or avoid. All cadets are required to
take a course in ethics, which is the discipline concerned with answering the questions: What is
a good act? What sort of person is the best person? What is truly valuable? By what principles
should life be led? Obviously, philosophy is not for everyone. It is not for those who want easy
answers, nor is it for those who do not care about the deeper meanings of life or the purpose of
their own lives. It is for those who wish to gain a more thorough understanding of themselves as
rational, reflective beings inhabiting and working in a world that sometimes allows us to glimpse
its deeper meanings.
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PHYSICS

THE PHYSICS MAJOR AT A GLANCE: Newton, Maxwell, Einstein... some of history’s
most important and influential people focused their studies on physics. Our modern
technological society owes its existence to great thinkers such as these. Tablets, smart phones,
Xboxes — the laws and equations behind every one of our favorite devices were first discovered
in a physics laboratory somewhere around the globe. And although the pace of scientific
discovery has been nothing short of amazing over the past two centuries, there remains a plethora
of fundamental “unknowns” for future physicists to conquer: dark energy, dark matter, quantum
gravity, Grand Unification Theory... and many more.

On a more practical level, majoring in physics is the only path to becoming an Air Force
physicist (61D Air Force Specialty Code (AFSC)). History proves it is also an excellent path to
success in other career fields, including acquisition management (63A), space ops (13S), weather
(15W), intelligence (14N), engineering (62E), as well as the whole spectrum of rated AFSCs.
For cadets seeking to pursue an advanced degree while on active duty, USAFA physics majors
are highly competitive for graduate school due to the wide variety of scholarships and
sponsorships available. Got your sights set even higher? One USAFA physics major — Dr.
Ronald Sega, Class of 1974 - flew two missions on the Space Shuttle as a NASA astronaut and
later went on to become the Under Secretary of the Air Force for Space.

So what do AF physicists actually do? Over their first 5-10 years on active duty, most 61Ds are
assigned to work cutting edge research & development projects and next-generation weapon
system acquisition programs under Air Force Materiel Command, Air Force Space Command,
Air Force Special Operations Command and other major commands. These assignments may
include experimental design and data analysis, launching new satellites, briefing members of
Congress, and fielding state-of-the-art technologies. Bottom line: the Air Force depends
critically on 61Ds for their scientific expertise, critical thinking skills, fresh perspectives and new
ideas applied to the nation’s toughest (and often highly classified) technical challenges in the
pursuit of maintaining US air, space and cyberspace dominance for decades to come.

For USAFA cadets choosing to major in physics, the journey begins spring semester of the
sophomore year with Physics 264 (Modern Physics). The junior and senior years include
courses like Classical Mechanics, Electromagnetic Theory, Laboratory Techniques,
Thermodynamics, Computational Physics and Quantum Mechanics. Physics majors also choose
three classes that constitute their “concentration”. Common choices include Astronomy, Laser
Physics/Optics, Nuclear Physics, Nuclear Weapons and Strategy, and Space Physics, but an
Applied Physics concentration allows the cadet to choose essentially any coherent sequence of
three technical courses offered in either the physics department or another academic department.
One of the more popular Applied Physics tracks is Pre-Med. There is also a well-established
path to completing double-majors that include Physics. The most common is Physics/Math, but
former physics students have also double-majored in Astronautical Engineering, Electrical
Engineering and several others.

Beyond the classroom, physics majors have ample opportunity to participate in world-class
scientific research and obtain academic credit through the Physics 499 course. Physics 499 can
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be taken anywhere between 1 and 3 credits per semester starting the junior year. DFP is home to
5 of USAFA’s 18 research centers with more than 40 faculty and full-time researchers executing
dozens of diverse projects at any given time:

- Space and Atmospheric Research Center (SPARC): Designing, building, calibrating,
operating and analyzing data from scientific payloads that fly in space; investigating the
aurora, sprites in the middle atmosphere, and lightning in the lower atmosphere.

- Laser and Optics Research Center (LORC): Modeling, designing, and constructing new
types of lasers and optics for potential use in future intelligence, surveillance and
reconnaissance platforms, non-kinetic weapon systems and medical devices.

- Center for Physics Education Research (CPER): Assessing and implementing new
techniques and tools to enrich the physics education process; developing new
technologies for enhancing student learning, including student engagement applications
and mobile technology submission tools.

- Center for Space Situational Awareness Research (CSSAR): Operationalizing the Falcon
Telescope Network, twelve robotic 20-inch telescopes around the globe from Colorado to
South Africa; scheduling observations, analyzing satellite and astronomical data
collections.

- Astronomical Research Group and Observatory (ARGO): Collecting spectral and
photometric images of stars with the 24-inch telescope at the USAFA Observatory;
processing data to characterize orbital properties of previously unknown or unconfirmed
exoplanets.

Over the course of 2.5 years completing the USAFA physics major, cadets develop a mastery of
the most fundamental laws governing our universe -- those same laws that dictate the F-35’s
radar cross-section, GPS’s susceptibility to jamming, and the AIM-9’s maximum kill range.
Ultimately, the physics major is tailored to prepare cadets for their primary role as future
officers: solving unforeseen, abstract, complex, and ill-defined problems. Regardless of AFSC,
cadets graduating from USAFA with a bachelor’s degree in physics enter active duty with great
confidence in their abilities to conquer the many “unknowns” for which they’ll be responsible at
their first assignment and beyond.

COURSE REQUIREMENTS: 148 Semester Hours

A. 96 Semester hours of Dean's academic core courses to include the following core substitutes:

Required Core Substitute Substitutes for
Physics 421 Thermal and Statistical Physics Systems Option
ECE 231 Electrical Circuits and Systems [ ECE 315
Math 356 Probability and Statistics for Engineers and Scientists Math 300

B. 5 Semester hours of Director of Athletics core courses.

C. 3 Semester hours of Academy Option.
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D. 9 Semester hours in Applied Mathematics as follows:

1. Math 243 (or Math 253) Calculus III (or Advanced Placed Calculus III)

2. Math 245
3. Math 346

Differential Equations
Engineering Mathematics

E. 26 Semester hours in Physics:

1. Physics 264
2. Physics 341
3. Physics 355
4. Physics 356
5. Physics 361
6. Physics 362
7. Physics 465
8. Physics 490
Seminar course:
Physics 405 *

Modern Physics
Laboratory Techniques
Classical Mechanics
Computational Physics
Electromagnetic Theory I
Electromagnetic Theory 11
Quantum Mechanic
Capstone Physics Research

Physics Seminar

* Physics 405 must be taken concurrently with Physics 490

F. 9 Semester hours in one of the following options.

themselves with one of the following options:

Astronomy:
1. Physics 371
2. Physics 486
3. One of the following:

Laser Physics/Optics:
1. Physics 391
2. Physics 482
3. One of the following:

Space Physics:
1. Physics 370
2. Physics 451
3. One of the following:

Astronomy
Astrophysics
Physics 370/Physics 375/Physics 391/Physics 499/Math 469

Introduction to Optics and Lasers
Laser Physics and Modern Optics
Physics 375/Physics 393/Physics 468/Physics 499/Math 469

Upper Atmospheric and Geo-Space Physics
Plasma Physics
Physics 375/Astro Engr 436/Physics 499/Math 469

Nuclear Weapons and Strategy:

1. Physics 310
2. Physics 354
3. One of the following:

Applied Physics Option:

Principles of Nuclear Science
Nuclear Weapons Engineering
Physics 450/Soc Sci 467/Chem 350/MSS 367
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You may also propose a sequence of your own by selecting at least three courses (9 semester
hours) from the Department of Physics or other Academy academic departments. It is your
responsibility to identify and justify a coherent three-course sequence in an area related to
basic sciences or engineering. You may take more than three courses if your schedule
permits in order to delve more deeply into a subject of interest. Normally, at least two of the
selected courses must be 300-level or higher and one must be a 400-level course. All applied
physics option sequences must be approved by the Department of Physics AIC and the
department's Director of Advanced Programs.

Some possible sequences are shown below:

Aircraft Propulsion Design: Aero Engr 241/Aero Engr 361/Aero Engr 466
Atmospheric Physics: Meteor 330/Meteor 331/Meteor 430
Materials Physics: Physics 393/Engr Mech 340/Engr Mech 440
Mathematical Physics: three of Math 344/Math 451/Math 468/Math 469/Math 470
Medical Physics (pre-med)*: Chem 233/Chem 234/Chem 243/Biology 431
Space Vehicle Design: Physics 370 or Astro Engr 331/Astro Engr 436/Astro Engr 437

*Four concentration courses are required for pre-med students and should be taken by the
end of the 2° year.

SUGGESTED COURSE SEQUENCE

Physics Major

4° hrs  per 3° hrs  per 2° hrs  per 1° hrs
For Lang 1 3 2 Math 243 3 1 Math 346 3 1 Physics 465 3
Beh Sci 110 3 1 MSS 200 3 1 Physics 355 3 1 Physics Conc #1 3
Fall Chem 100 3 2 Chem 200 3 2 Physics 361 3 1 Academy Option 3
Math 141 3 1 Econ201 3 1 Biology 315 3 2 English 411 3
Comp Sci 110 3 1 Physics 215 3 2 Math 356 3 1 Sys Opt Physics 421 3
Phy Ed 05 2 English211 3 1 BehSci310 3 1 Soc Sci412 3
155 9 PhyEd 1 2 PhyEd 1 2 PhyEd 05
19 10 19 9 185
For Lang 2 3 2 Math 245 3 1 Physics 341 4 2 Physics 490 4
History 100 3 1 Physics 264 3 1 Physics 356 3 1 Physics Conc #2 3
Spring  Engr 101 3 1 Pol Sci211 3 1 Physics 362 3 1 Physics Conc #3 3
English 111 3 1 Law 220 3 1 Aero Engr 315 3 1 MSS415/416 3
Math 142 3 1 Engr Mech 220 3 1 History 300 3 1 Astro Engr 310 3
Physics 110 3 2 ECE231 3 1 Philos 310 3 1 Mgt 400 3
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 Physics 405 (Seminar) 0
185 10 185 8 195 9 PhyEd 0.5
195
Course Unit Summary Semester Hour Summary
Core (32) Core=  96.0 Sem Hours
Major (14) Major= 440 "
Academy Option (1) Academy Option = 3.0
Phy Ed (10) PhyEd= 50 "
Total =| 148.0| "
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POLITICAL SCIENCE

THE POLITICAL SCIENCE MAJOR AT A GLANCE: The Political Science major offers a
course of studies tailored to the needs of prospective Air Force officers by providing a
comprehensive understanding of both the substance and process of politics and public policy.
The major is uniquely capable of preparing cadets to comprehend the political events, both
domestic and international, that will shape their careers. It accomplishes this by examining
topics such as political theories and ideologies, comparative politics, international relations,
American politics, international security, defense decision-making, the politics of foreign
governments, organizational behavior, and political economy.

The Political Science major is very flexible. The major allows cadets to study areas in-depth or
to examine a variety of political topics. In addition, cadets who wish to earn a minor in a foreign
language may take three of the five required upper-level (200-level or above) language courses
within the Political Science major. A Philosophy minor can be earned with minimal extra
classes, as well. The major offers four areas of concentration: American politics, international
relations, comparative politics and area studies, and national security policy. Cadets can also
work with their advisors to tailor an academic program to meet their individual needs.

COURSE REQUIREMENTS: 140 Semester Hours

A. 96 Semester hours of Dean's academic core courses.

Required Core Substitute Substitutes for
Soc Sci 212 | Geopolitics Soc Sci 412

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 36 Semester hours of major's courses:

1. Pol Sci 300 Introduction to Political Science: Overview and Methods
2. Pol Sci 301 Political Theory
3. Pol Sci 302 American Foreign and National Security Policy

4.-6. Select one course from each of the following three baskets:
American Government  Pol Sci 392, Pol Sci 482, Pol Sci 483, Pol Sci 484
International Relations  Pol Sci 390, Pol Sci 444, Pol Sci 445, Pol Sci 496
Comparative Politics Pol Sci 394, Pol Sci 460, Pol Sci 464

7. Pol Sci 491 Capstone Seminar in Political Science: National Security
and Political Analysis
8.-11. Pol Sci Option Any Pol Sci course, or ForArStu 400, ForArStu 410,

ForArStu 420, ForArStu 430, or ForArStu 440. Options 3
and 4 may also include Macroeconomics (Econ 301) or
Regional History courses (History 340, 341, 342, 343, 344,
345, 346, 347, 373, 374, or 375).
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(See Supplemental Info 1)
12. Soc Sci/Hum Option Any Soc Sci or Hum course (may be For Lang)
(See Supplemental Info 2)

Supplemental Information:

1. Cadets pursuing a Philosophy minor may fill one Pol Sci Option with Philos 311, Philos 382,

Philos 391/2/3/4, Philos 395, Philos 401, or Philos 402.

2. Cadets pursuing a minor in a foreign language must complete fifteen semester hours in

residence at the 200-level or above in the same language.

SUGGESTED COURSE SEQUENCE

Political Science Major

4° hrs  per 3° hrs  per 2° hrs  per 1°
For Lang 1 3 2 S[T E/S Option 3 1 Pol Sci 300 3 1
Beh Sci 110 3 1 MSS 200 3 1 PolSci301 3 1 Pol Sci Basket 3
Fall History 100 3 1 Engr Mech 220 3 1 Pol Sci Option 3 1 Pol Sci Option
Math 141 3 1 Econ 201 3 1 Biology 315 3 2 Soc Sci/Hum Option
Comp Sci 110 3 1 Physics 215 3 2 Philos 310 3 1 Academy Option
Pol Sci 211 3 1 BehSci310 3 1 MSS415/416
Phy Ed 05 2 PhyEd 1 2 PhyEd 1 2 PhyEd
155 8 19 9 19 9
For Lang 2 3 2 ECE315 3 1 Pol Sci 302 3 1
Chem 100 3 2 History 300 3 1 Pol SciBasket 1 3 1 Pol Sci491
Spring  Engr 101 3 1 Soc Sci212 3 1 Pol Sci Basket 2 3 1 Pol Sci Option
English 111 3 1 Law 220 3 1 Pol Sci Option 3 1 English411
Math 142 3 1 Chem 200 3 2 Math 300 3 1 Astro Engr 310
Physics 110 3 2 English 211 3 1 AeroEngr 315 3 1 Mgt400
Phy Ed 05 2 PhyEd 05 2 PhyEd 05 2 PhyEd
185 11 185 9 185 8
Course Unit Summary Semester Hour Summary
Core (32) Core=  96.0 Sem Hours
Major (14) Major= 360 "
Academy Option (1) Academy Option = 3.0
Phy Ed (10) PhyEd= 50
Total =[ 140.0
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RELIGION STUDIES MINOR

THE RELIGION STUDIES MINOR AT A GLANCE: Students minoring in Religion
Studies will consider questions ranging from the abstract (How might we define "religion"?) to
the concrete (What distinguishes Sunni from Shia Islam?). The study of religions is important to
develop understanding of cultural and ethical issues within the United States and around the
world. As human interaction becomes more global and as our US military finds itself serving in
foreign countries with peoples of varied religious beliefs, cadets need to understand religion as a
critical aspect of international, multi-cultural operating environments. Studying religion will also
help cadets gain a better understanding of their own beliefs and worldviews, allowing them to
engage more knowledgeably and respectfully with others.

COURSE REQUIREMENTS:

Cadets will earn the minor by completing five courses (15 semester hours):

1. Three required courses (nine semester hours) that provide a basic understanding of the
concept of religion and of faith traditions around the world:
Philos 401: Comparative World Religions (or another course approved by Humanities
and Social Science Division Chairs)
Philos 402: Philosophy of Religion (or another course approved by Humanities and
Social Science Division Chairs)
Hum/SocSci 495: Religion Studies Capstone Project (to be completed last)

2. Two elective courses (six semester hours) that broaden students' understanding of
religion in the context of their academic majors.

a. Courses offered in the current curriculum will count if the owning department head,
Humanities Division, and Social Sciences Division concur that they offer substantial
insight into the nature and practice of religion:

Behavioral Science: sociology, personality, social psychology,
biopsychology—depending on section and syllabus

English: literature courses, depending on the syllabus in a given semester

History: any course might count depending on the syllabus that semester, e.g.:

History 325: History of Christianity

History 340: History of Colonial Latin America

History 342: History of Traditional Asia

History 344: Foundations of European History

History 346: History of Russia

History 347: History of Modern Russia

History 373: History of Sub-Saharan Africa

History 374: Foundations of Middle Eastern History

History 480: Studies in American Civilization

Hum 430:  The Holocaust

Hum 461:  Russian Literature

Hum 463:  Far Eastern Literature
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Law 351: U.S. Constitutional Law

Law 360: Law and Literature

Mgt 440: Managerial Lessons in Literature
Philos 382:  American Philosophy

Philos 392: Medieval Philosophy
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SYSTEMS ENGINEERING

THE SYSTEMS ENGINEERING MAJOR AT A GLANCE: Systems Engineering is a broad
discipline that addresses the development of large, complex systems. The system engineer (SE)
designs, integrates, and helps to ensure smooth functioning of complex systems typical in
today’s high-tech Air Force. The SE is a full lifecycle engineer, always keeping an eye on the
design of the overall system to ensure that it will meet the needs of all the system’s stakeholders,
including operators, maintainers and commanders, and our ultimate customer -- the American
public!

The SE must consider the entire lifecycle of the system: design, development, verification,
manufacturing, deployment, training, operations, support, and disposal. Therefore, SEs must
have engineering competence augmented by studies in human factors engineering, operations
research, system simulation, and program management.

Systems Engineering (SE) is an interdisciplinary major supported by the USAFA Systems
Engineering Board (SEB). Membership of the SEB is comprised of the Heads of the
Departments of Aeronautical Engineering, Astronautical Engineering, Behavioral Sciences and
Leadership, Computer Science, Electrical and Computer Engineering, Engineering Mechanics
and the Department of Management as well as the SE Program Director. The Department of the
elected Chairman of the SEB provides administrative support to the SE Program. Cadets who
successfully complete the Systems Engineering program are awarded a Bachelor of Science in
Systems Engineering accredited by the Engineering Accreditation Commission of ABET,
http://www.abet.org.

To ensure the success of our graduates, we prepare them to attain the following Program
Educational Objectives two to five years after graduation:

1) Recognition as successful Air Force officers through demonstration of their ability to:
0 Rapidly acquire required knowledge,

Lead others effectively,

Effectively apply ethical and moral standards,

Improve unit performance by application of organizational skills,

Make sound decisions based on critical thinking, and
0 Communicate effectively.

2) Selection for career training on, or ahead of, schedule and for a progression of

assignments of increasing responsibility
3) A demonstrated ability to solve Air Force technical problems
4) Success in continuing education.

O 00O

To support these goals, our program’s curriculum is designed such that, by completion of our
program, our graduates shall demonstrate that they have attained the following Student
Outcomes:

1) an ability to apply knowledge of mathematics, science, and engineering
2) an ability to design and conduct experiments, as well as to analyze, and interpret data
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3) an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,

manufacturability, and sustainability
4) an ability to function on multi-disciplinary teams
5) an ability to identify, formulate, and solve engineering problems

6) an understanding of professional and ethical responsibilities of military officers and

systems engineers
7) an ability to communicate effectively

8) the broad education necessary to understand the impact of engineering solutions in a

global, economic, environmental, military, and societal context
9) arecognition of the need for, and an ability to engage in life-long learning

10) a knowledge of contemporary issues and the role of military officers in our global society
11)an ability to use the techniques, skills, and modern engineering tools necessary for

systems engineering practice.

COURSE REQUIREMENTS: 146 semester hours

A. 96 Semester hours of Dean's academic core courses including the following core alternates:

Required Core Substitute Substitutes for

Ops Rsch 310 | Systems Analysis Energy Systems Opt
ECE 231 Electrical Circuits and Systems I ECE 315

Math 356 Prob. & Stats. for Engineers and Scientists Math 300

Sys Engr 301 Project Management Mgt 400

B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option (Comp Sci 211 for accreditation requirements).
D. 6 Semester hours of math courses

1. Math 344 or 245
2. Math 359, Math 243, or Math 253

E. 18 Semester hours of major's courses:

1. Sys Engr 310 Introduction to Systems Engineering
2. Sys Engr 311 Decision Analytics for Systems Development
3. Ops Rsch 312 Probabilistic Models
4. Sys Engr 336 Engineering Economics and Financial Management
5. Beh Sci 373 Introduction to Human Factors Engineering
6. Sys Engr 477 Operations Engineering and Management
Seminar courses:
Sys Engr 405 Systems Engineering Colloquium I
Sys Engr 406* Systems Engineering Colloquium II
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* In addition, Sys Engr 402 Professional Systems Engineering Development (ASEP exam
prep) is a recommended course for all Systems Engineering cadets to take concurrently with
Sys Engr 406

F. 12 Semester hours of courses selected from the cadet’s choice of depth option area:

The available course list for each depth option is managed and vetted by the respective host
departments. Cadets will take a set of four courses from any one named depth area or a
coherent set of four courses from the below options with approval of the systems
engineering program director. The four courses shall include a minimum of 6 engineering
semester credits, as defined by the Engineering Accreditation Commission of ABET. A
superscript “M” denotes a course that is mandatory for any cadet taking courses in the respective
named depth option area.

Aeronautical:

Engr Mech 320 Dynamics
Aero Engr 241 Aero-Thermodynamics™
Aero Engr 341 Aeronautical Fluid Dynamics
Aero Engr 351 Aircraft Performance and Static Stability
Aero Engr 352 Aircraft Dynamic Stability and Control
Aero Engr 361 Propulsion I
Aero Engr 456 Flight Test Techniques
Astronautical:
Engr Mech 320 Dynamics"
Aero Engr 241 Aero-Thermodynamics
Astro Engr 321 Intermediate Astrodynamics
Astro Engr 331 Space Systems Engineering
Astro Engr 351 Rocket Propulsion
Astro Engr 423 Space Mission Design
Computer:
Comp Sci 210 Introduction to Programming™
Comp Sci 220 Data Abstraction
Comp Sci 351 Computer Organization and Architecture
Comp Sci 364 Information Storage and Retrieval
Comp Sci 467 Computer Networks
Electronics:
ECE 281 Digital Design and Computer Architecture™
ECE 321 Electronics I
ECE 322 Electronics 11
ECE 332 Electrical Circuits and Systems II
ECE 348 Telecommunications Principles
ECE 382 Embedded Computer Systems I
ECE 383 Embedded Computer Systems 11
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ECE 387 Introduction to Robotic Systems
ECE 434 Digital Signal Processing

ECE 485 Advanced Computer Architecture
Engr 311 Electrical Power

Human Factors:

Beh Sci 375 Human Factors in Aviation Systems Engineering

Sys Engr 470 Human Systems Integration

Beh Sci 471 Engineering Psychology

Beh Sci 473 Human Factors Engineering in Systems Design
Mechanical:

Engr Mech 330 Mechanics of Deformable Bodies™

Any three (3) additional, 3-credit hour courses currently offered within the Mechanical
Engineering curriculm that form a coherent set of courses. The courses deemed within
the Mechanical Engineering curriculum include all Mech Engr and Engr Mech courses,
plus additional courses considered part of certain Mechanical Engineering emphasis areas
(e.g., Engr 341, Aero Engr 436, etc.) as shown in Table 10-1, Mechanical Engineering
Emphasis Areas. The coherent set of courses should, in principle, fall within one of these
traditional Mech Engr emphasis areas. The cadet will choose the courses in coordination
with the cadet’s advisor with approval by the DFEM Deputy for Curriculum. Any
courses selected outside of the current Mechanical Engineering curriculum require
DFEM Department Head approval.

G. 6 Semester hours of Capstone Courses

Sys Engr 491
Sys Engr 492

Systems Engineering Capstone Design I
Systems Engineering Capstone Design 11

To satisfy the Systems Engineering Capstone Design sequence requirement, cadets will
enroll in Sys Engr 491/Sys Engr 492 and be assigned to one of the following two-semester
capstone design options based on interest, depth option selection, and capstone needs.

SE Capstone Design Focus Embedded within Host
(fall) Domain Capstone | Department

SE491A Aircraft & Jet Engines | Aero Engr 481 DFAN

SE491B Spacecraft Astro Engr 436 DFAS

SE491BL Human Systems Sys Engr 491BL DFBL

SE491C Software Comp Sci 453 DFCS

SE491E Electronic/Computer ECE 463 DFEC

SE 491H Mechanical Mech Engr 491 DFEM

SE 491M Tech Innovation Mgt 419 DFM

SE491S Various Systems Sys Engr 4918 DFSE

SE Capstone Design Focus Embedded within Host
(spring) Domain Capstone | Department

SE492A Aircraft Aero Engr 482 DFAN




SE492A1 Jet Engines Aero Engr 483 DFAN
SE492B Spacecraft Astro Engr 437 DFAS
SE492BL Human Systems Sys Engr 492BL DFBL
SE492C Software Comp Sci 454 DFCS
SE492E Electronic/Computer ECE 464 DFEC
SE 492H Mechanical Mech Engr 492 DFEM
SE 492M Tech Innovation Mgt 420 DFM
SE492S Various Systems Sys Engr 4928 DFSE
Domain capstone course titles:

Aero Engr 481 Intro to Aircraft and Propulsion System Design

Aero Engr 482 Aircraft Design

Aero Engr 483 Aircraft Engine Design

Astro Engr 436 Small Spacecraft Engineering |

Astro Engr 437 Small Spacecraft Engineering 11

Comp Sci 453 Software Engineering |

Comp Sci 454 Software Engineering Il

ECE 463 Capstone Design Project |

ECE 464 Capstone Design Project 11

Mech Engr 491 Capstone Design Project |

Mech Engr 492 Capstone Design Project Il

Mgt 419 Technological Innovation Management

Mgt 420 Management Capstone Practicum
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Fall

Spring

4°
Math 141

Engr 101

Comp Sci 110
English 111

For Lang 1

Phy Ed

Math 142
Physics 110
History 100
Beh Sci 110
Chem 100
For Lang 2
Phy Ed

Course Unit Summary

Core (32)

Major (14)
Academy Option (1)
Phy Ed (10)

wwwww

05

W W www w

0.5

SUGGESTED COURSE SEQUENCE

per

ol v R R R e

155

NN P PN

18.5

11
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Law 220
English 211
Econ 201
Engr Mech 220
Physics 215
Pol Sci 211
Phy Ed

Aero Engr 315 or 210
MSS 200

Chem 200

Ops Rsch 310

Math 344 or 245
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Phy Ed
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2° hrs  per 1°
Math 356 3 1 MSS416
ECE 231 3 1 Biology 315
Beh Sci 310 3 1 BehSci373
Comp Sci 211 3 1 Sys Engr477
Sys Engr 311 3 2 Depth Option 3
Depth Option 1 3 1 Sys Engr491
Phy Ed 1 2 Sys Engr405
19 9 PhyEd
Sys Engr 301 3 1 Soc Sci412
History 300 3 1 Astro Engr 310
Ops Rsch 312 3 1 English411
Sys Engr 336 3 1 Philos 310
Math 359 or 243 3 1 Depth Option 4
Depth Option 2 3 1 Sys Engr492
Phy Ed 05 2 Sys Engr406/402
185 7 PhyEd

Semester Hour Summary

Core = 96.0 Sem Hours
Major= 420 "
Academy Option = 30 "
Phy Ed = 5.0
Total= 146.0
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CHAPTER 10
BACHELOR OF SCIENCE PROGRAM

THE BACHELOR OF SCIENCE PROGRAM AT A GLANCE: The Bachelor of Science
Program (BSP) provides a broad educational foundation for graduation and subsequent service as
a professional AF officer, without specialization in a particular academic discipline. The BSP
provides for maximum flexibility in selecting advanced courses for depth and/or breadth beyond
core requirements. Successful completion of this program results in a Bachelor of Science
degree. The Bachelor of Science Program is not a major. The BSP can only be declared through
DFR or ARC Chair recommendation, with DFV approval, no earlier than a cadet’s third
semester. The Office of Student Academic Affairs administers the BSP.

COURSE REQUIREMENTS: 131 Semester Hours

A. 96 Semester hours of Dean's academic core courses.
B. 5 Semester hours of Director of Athletics core courses.
C. 3 Semester hours of Academy Option.

D. 27 Semester Hours of additional coursework

1.—8. Academic Division Option
9. Academic Division/Open Option

SUGGESTED COURSE SEQUENCE

Bachelor of Science Program

4° hrs  per 3 hrs  per 2° hrs  per 1° hrs  per
For Lang 1 3 2 Academic Div Option 3 1 Academic Div Option 3 1 Academic Div Option 3 1
Beh Sci 110 3 1 Academic Div Option 3 1 Biology 315 3 2 Academic Div Option 3 1
Fall History 100 3 1 Econ 201 3 1 Philos 310 3 1 Soc Sci 412 3 1
Math 141 3 1 Physics 215 3 2 ECE 315 3 1 MSS 415/416 3 1
Comp Sci 110 3 1 English 211 3 1 History 300 3 1 English 411 3 1
Phy Ed 05 2 MSS200 3 1 PhyEd 05 2 PhyEd 1 2
15 6 PhyEd 1 2 155 8 16 7
19 9
For Lang 2 3 2 Academic Div Option 3 1 Academic Div Option 3 1 Academic Div Option 3 1
Chem 100 3 2 Chem 200 3 2 Aero Engr 315 3 1 Acad Div/Open Option 3 1
Spring  Engr 101 3 1 Pol Sci 211 3 1 Math 300/356/378 3 1 Academy Option 3 1
English 111 3 1 Law 220 3 1 Beh Sci 310 3 1 Astro Engr 310 3 1
Math 142 3 1 Engr Mech 220 3 2 SIT Energy Sys Optior 3 1 Mgt 400 3 1
Physics 110 3 2 PhyEd 05 2 PhyEd 05 2 PhyEd 05 2
Phy Ed 05 2 155 9 155 7 155 7
185 11
Course Unit Summary Semester Hour Summary
Core (32) Core = 96.0 Sem Hours
Bach Sci (9) Major= 270 "
Academy Option (1) Academy Option= 3.0
Phy Ed (10) PhyEd= 50 "
Total =] 131.0] "
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CHAPTER 11
COURSE DESCRIPTIONS

Descriptions of courses offered are listed here by subject in alphabetical order. Course numbers
have a general meaning. The first digit of a course number normally indicates the class year for
which the course is designed: 100 series for the fourth-class year, 200 series for the third-class
year, 300 series for the second-class year, and 400 series for the first-class year.

Following the title of each course is a code, such as 3(2). The number before the parentheses is
the semester-hour value, used to determine a cadet's semester course load and minimum
graduation requirements. A "0" before the parentheses means the course has no semester-hour
value. The number within the parentheses is a code indicating the contact hours and scheduling
pattern for the course as follows:

CONTACT HOURS AND SCHEDULING PATTERN CODES

CONTACT
HOURS SCHEDULING PATTERN

0 Course not scheduled by DFRR; cadet, instructors, and department make
individual arrangements

1 One 53-minute period per lesson (every other day)

Ix One 53-minute period per lesson (every other day) for part of a semester

2 One 113-minute period per lesson (every other day)

2' Two 53-minute periods per lesson (one every day)

2x Two 53-minute periods per lesson (one every day) for part of a semester

2" One 113-minute period each odd lesson, each even lesson, or once per week
2xx One 113-minute period per lesson (every other day) for part of a semester

3 One 173-minute period per lesson (every other day)

3x One 173-minute period per lesson (one every day) for part of a semester

A "*" designation on the right side of the parentheses means an honors version of the course is
offered. Not all honors versions are offered both fall and spring semesters. Final examination or
final report requirements, course prerequisites, semester hours and offering times are shown at
the end of each course description. A number of academic courses are offered in both the fall
and spring semesters.
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NOTE: Double-period academic core courses may utilize the second hour of a lesson a
maximum of 10 times per semester. Exemptions may be granted only by the Curriculum
Committee. DFF has a temporary exemption for core foreign language courses.

AERONAUTICS (Aero Engr)
Offered by the Department of Aeronautics (DFAN)

Aero Engr 210. Fundamentals of Aeronautics. 3(1). Introduction to aircraft design, fluid
mechanics, airfoil and wing aerodynamics, steady and accelerated aircraft performance, with
special emphasis on computer programming using MatLab. Interdisciplinary design synthesis,
analysis, and decision-making (including economic, political, and other non-technical
considerations) of an aircraft to meet a contemporary requirement. This course is intended for
cadets who have declared or are considering declaring the major in Aero Engr. Final exam.
Prereq: Comp Sci 110 and Engr 101 and DFAN Department Head approval. Sem hrs: 3 fall or
spring.
In addition, this course/program is a primary contributor to the development and
assessment of the following USAFA outcomes:
Skills: Quantitative Literacy, Oral Communication, Decision Making
Knowledge: Heritage and Application of Air, Space, and Cyberspace
Power; Principles of Engineering and Application of
Technology

Aero Engr 241. Aero-Thermodynamics. 3(1). Fundamentals of the 1% and 2™ laws of
thermodynamics applied to systems and control volumes. Foundations in heat transfer. Control
volume approaches to the equations of motion of a fluid. Applications of gas dynamics to
incompressible and compressible flows through nozzles, diffusers, and turbomachinery.
Isentropic flows to include Prandtl-Meyer expansions, and non-isentropic flows to include
normal and oblique shocks, and flows with simple friction and heat transfer. Foundations in
engineering problem solving. Final exam. Prereq: Physics 110. Sem hrs: 3 spring.

In addition, this course/program is a primary contributor to the development and

assessment of the following USAFA outcomes:

Skills: Information Literacy

Aero Engr 315. Fundamentals of Aeronautics. 3(1). Introduction to aircraft design, fluid
mechanics, airfoil and wing aerodynamics, steady and accelerated aircraft performance, and
stability and control. Interdisciplinary design synthesis, analysis, and decision-making
(including economic, political, and other non-technical considerations) of an aircraft to meet a
contemporary requirement. Final exam. Prereq: Comp Sci 110. Coreq: Engr Mech 220. Sem
hrs: 3 fall or spring.

In addition, this course/program is a primary contributor to the development and

assessment of the following USAFA outcomes:

Skills:  Quantitative Literacy, Oral Communication, Decision Making
Knowledge: Heritage and Application of Air, Space, and Cyberspace Power;
Principles of Engineering and Application of Technology
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Aero Engr 315Z. Fundamentals of Aeronautics — French language section. 3(1). Section taught
in French; available for students qualified for Aero Engr 315 and having successfully completed
or validated French 321; counts as a course for the French Language Minor and for a major’s
foreign language requirement. Requires DFF approval. Final exam. Prereq: Comp Sci 110 and
Engr Mech 220. Sem hrs: 3 fall or spring.

In addition, this course/program is a primary contributor to the development and

assessment of the following USAFA outcomes:

Skills:  Quantitative Literacy, Oral Communication, Decision Making
Knowledge: Heritage and Application of Air, Space, and Cyberspace Power;
Principles of Engineering and Application of Technology

Aero Engr 341. Aeronautical Fluid Dynamics. 3(1). Fluid properties, the basic equations of
motion: the continuity equation, conservation of linear momentum, and conservation of energy
(both the differential and the integral forms). Use of the integral momentum equation to
experimentally determine the drag acting on a cylinder in a low-speed stream; spread-sheet
computation of unsteady Poiseuille flow; spread-sheet computation of a steady, laminar
boundary-layer; turbulent boundary-layer experiment. Stream functions. Potential functions.
Final exam. Prereq: Aero Engr 210 or Aero Engr 315; Aero Engr 241. Sem hrs: 3 fall.

Aero Engr 342. Computational Aerodynamics. 3(2). This course covers the theory and
application of modern computational tools used to predict fluid flows around basic and complex
geometries. The course is intended to give the student the necessary knowledge to choose the
relevant computational tool and perform independent computational analysis of moderately
complex geometries. The course will cover grid generation, computational fluid dynamic (CFD)
solvers, and post-processing using state-of-the-art tools, as well as computational potential
methods such as panel codes or vortex lattice codes. The course is project-oriented and explores
the important concepts of temporal and spatial resolution, stability and convergence, and flow-
field analysis. Final project or final exam. Prereq: Aero Engr 341 and Math 346. Sem hrs: 3
spring.

Aero Engr 351. Aircraft Performance and Static Stability. 3(1). Aircraft force, moment and
response definition in various coordinate systems. Takeoff and landing, cruise, climbs, turns and
other accelerated performance by both analytic and numerical methods. Static stability and
control and related aircraft design considerations. Design project. Final exam. Prereq: Math
243, either Aero Engr 210 or Aero Engr 315, and Engr Mech 220. Sem hrs: 3 fall.

Aero Engr 352. Aircraft Dynamic Stability and Control. 3(1). Aircraft equations of motion.
Examination of aircraft dynamic modes based on both limited and full degree of freedom models
utilizing analytical and numerical methods. Aircraft design considerations. Determination and
evaluation of aircraft flying qualities against military specifications. Application of control
system theory to the design of aircraft stability augmentation systems and autopilots. Control
system design project. Final exam. Prereq: Aero Engr 351 and Math 245. Sem hrs: 3 spring.

Aero Engr 361. Propulsion I. 3(1). Introduction to Brayton and jet engine cycles. Application
of aero-thermodynamics to aircraft jet engines and major engine components. Overview of the
design, performance, and applications of turboprops/shafts, turbofans, turbojets, ramjets,
scramjets, and rockets. Focus on preliminary cycle analysis of aircraft gas turbine engines to
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include mission analysis, parametric cycle analysis, and engine performance analysis. Lab.
Design project. Final exam. Prereq: Aero Engr 241 or department approval. Sem hrs: 3
spring.

Aero Engr 436. Aeroelasticity. 3(1). Aeroelastic phenomena of an aircraft in flight. Dyamic
pressure, Mach and angle of attack effects on the bending and twisting of aircraft components.
Aecroelastic equations and coefficients related to flight characteristics such as flutter and
divergence. Design project and/or final exam. Prereq: Aero Engr 315 and Engr Mech 330.
Coreq: Engr Mech 320. Sem hrs: 3 spring of odd-numbered years.

Aero Engr 442. Advanced Aerodynamics. 3(1). Analytical and numerical solution techniques
applied to incompressible, compressible, transonic, and supersonic flight regimes over airfoils,
wings, and bodies. Introduction to hypersonic aerodynamics. Techniques include those
historically used in incompressible flow up to and including state-of-the-art supersonic solutions
using high speed computers. Final exam. Prereq: Aero Engr 342. Sem hrs: 3 fall.

Aero Engr 446. Introduction to Hypersonics. 3(1). Analysis of heat transfer and high
temperature effects on hypersonic vehicles. Application to reentry and transatmospheric
vehicles. Final exam or final project. Prereq: Aero Engr 341. Sem hrs: 3 fall or spring.

Aero Engr 447. Advanced Applied Aerodynamics. 3(1). Advanced topics in steady and
unsteady aerodynamics in all speed ranges are considered for study by analytical, experimental
and computational methods. Final exam or final project. Coreq: Aero Engr 442. Sem hrs: 3
fall or spring.

Aero Engr 456. Flight Test Techniques. 3(2). Fundamental flight test methods for defining
performance and flying qualities characteristics of fixed wing aircraft. Patterned after the Flight
Test Engineer’s Course at the USAF Test Pilot School. Students fly in designated aircraft to
obtain flight test data. Final project or final exam. Prereq: Aero Engr 351 and department
approval. Sem hrs: 3 fall or spring.

Aero Engr 456L. Flight Test Techniques Laboratory. 1(2). Application of fundamental flight
test methods for defining the performance and flying qualities characteristics of high
performance fixed wing aircraft. This laboratory experience serves as a final project for Aero
Engr 456. Students receive credit for this course by participating in a field trip to Edwards AFB,
flight test sortie in a high performance aircraft, creation of a written report, and presentation of a
final briefing. This course will be scheduled during the same class period as Aero Engr 456.
Coreq: Aero Engr 456 and department approval. Sem hrs: 1 fall or spring.

Aero Engr 457. Aircraft Feedback Control Systems. 3(1). Design and analysis of aircraft
stability augmentation and automatic flight control systems by classical root locus and frequency
domain techniques. Introduction to digital system analysis. Analytical and numerical methods
complemented with aircraft simulation. Final exam. Prereq: Aero Engr 352. Sem hrs: 3 fall.

Aero Engr 466. Propulsion II. 3(1). Analysis of advanced aircraft engines. Preliminary
aerodynamic and structural design of major engine components including inlets, compressors,
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combustors, turbines, mixers, afterburners, and nozzles. Final exam. Prereq: Aero Engr 361.
Sem hrs: 3 fall.

Aero Engr 471. Aeronautics Laboratory. 3(2). Introduction to experimental methods and
techniques. Introduction to instrumentation and data acquisition systems. Statistical analysis of
data. Selected experiments in the fields of aerodynamics, gas dynamics, propulsion, and flight
mechanics. Labs. Final report. Prereq: Aero Engr 341 and ECE 231. Coreq: Math 356. Sem
hrs: 3 fall or spring.

Aero Engr 472. Advanced Computational Aerodynamics. 3(1). Advanced theory and
application of computational tools used to predict and analyze fluid flows of interest supporting
USATF research, development, test, and evaluation programs. Working in teams, students will
gain the necessary knowledge and background to make contributions using the DoD’s High
Performance Computing (HPC) Modernization Program resources. Projects will include
investigation of unsteady flows, boundary layers, turbulence models, shocks, and multi-physics
simulations. Final report. Prereq: Aero Engr 342. Sem hrs: 3 fall.

Aero Engr 481. Introduction to Aircraft and Propulsion System Design. 3(2). Fundamentals of
aircraft and propulsion system design taught using a systems engineering approach.
Aerodynamic design and drag prediction. Parameter effects on constraint analyses and
preliminary weight estimation. Configuration optimization. Conceptual layout and preliminary
analysis of aircraft structures. Factor and margin of safety. Material selection including
strength, stiffness, weight, and cost considerations. Introduction to propulsion system design and
selection criteria. Safety, reliability, maintainability, schedule and cost management concerns
are addressed during the course. Final report. Prereq: Aero Engr 341 and Aero Engr 351.
Cor