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Azusa Pacific University

Though some debate the value of higher education, research continues to demonstrate the long-term economic value of postsecondary education.
According to the Economic Policy Institute in Washington, DC, the pay disparity between college graduates and those who did not attend college
reached an all-time high in 2013. Although it is important to consider the long-term economic value associated with pursuing higher education, it is even
more important to consider the purpose of higher education.

At APU, this purpose is associated with cultivating difference makers. To make a difference in an increasingly global society, students need to
understand the world around them. Whether students are completing their first year as an undergraduate or their final year of doctoral coursework, | am
confident they have achieved much more than mastery of core competencies in their subject of study.

In his book How Christian Faith Can Sustain the Life of the Mind (William B. Eerdmans Publishing, 2001), Richard Hughes made a compelling statement
about the call to search for truth:

We have no choice but to search for truth. After all, when we view ourselves in relation to God, we understand how abysmally ignorant we really are.
And if the Bible points beyond itself to an infinite God, we have no choice but to engage in serious conversation with a variety of conversation partners,
for we know that all perspectives may well shed light on God’s eternal truth. And if the Bible points beyond itself to an infinite God, we have no choice
but to engage in critical thinking, for we must now discriminate between competing worldviews and perspectives as we seek to understand more fully the
nature and the glory and the will of our Creator.

As you prepare to become difference makers, this academic catalog covering undergraduate, graduate, and professional programs serves as the
guiding document for your education journey at Azusa Pacific. We also invite you to learn more about who we are as a mission-driven institution and
what it means to be part of our faith and learning community (http://www.apu.edu/about/faithandlearning/). If you have any questions about the programs
listed within, please contact the appropriate department.

Rukshan Fernando, Ph.D. (http://www.apu.edu/provost/)
Interim Provost


http://www.apu.edu/about/faithandlearning/
http://www.apu.edu/about/faithandlearning/
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Welcome

This catalog is produced for the university by the Office of the Provost (https://www.apu.edu/provost/). It compiles general academic and administrative
policies and other information and specific descriptions of the courses of study offered. Publication and effective dates are August 1 through July

31 of the respective academic year represented in this catalog. The current and previous years' catalogs are available on the APU website. (https://
www.apu.edu/provost/catalog/)

Because this publication is prepared in advance of the year it covers, changes in some programs inevitably occur.

Azusa Pacific University reserves the right to amend this catalog and change any of its policies without prior notice, including but not limited to tuition,

fees, unit-value per course, course offerings, curricula, grading policies, graduation and program requirements, and admission standards and policies.
In addition, all university student policies for academic year 2020-2021 in this catalog and elsewhere are subject to ongoing review and change in light
of the coronavirus pandemic; any changes will be communicated to students as expediently and as clearly as possible. Anything in this catalog that is
not consistent with specific university directives, policies and communications related to coronavirus are superseded by those directives, policies, and

communications until further notice.

Though the semester/term schedule of courses is the final authority in regard to courses offered, updated information may also be found on the Azusa
Pacific University website (http://www.apu.edu/).

A schedule of courses is available prior to registration each semester/term. All courses are offered subject to instructor availability and sufficient
enrollment.

This catalog supersedes all previous catalogs. The policies expressed in this catalog and each subsequent catalog will be controlling, regardless of
any policies stated in a previous catalog received by the student upon his or her admission. There are, however, exceptions in certain cases regarding
course requirements. See the appropriate Graduation Requirements and Commencement section of this catalog (graduate (p. 1448), professional

(p. 1387), or undergraduate (p. 1341)).

This catalog and each subsequent catalog is supplemented by the rules and regulations stated in department publications, the Student Handbook, the
website and appropriately posted materials. Conflicts between any of these sources are unintentional and the policy of wider applicability will control
(e.g. university wide policies control school or department policies).

Students who wish to obtain specific information about the university not contained in the catalog are advised to consult the university’s website (https:/
www.apu.edu/).


https://www.apu.edu/provost/
https://www.apu.edu/provost/
https://www.apu.edu/provost/catalog/
https://www.apu.edu/provost/catalog/
https://www.apu.edu/provost/catalog/
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About the Catalog

A Guide to Using the 2020-21 APU Catalog

The university’s Catalog is a comprehensive source of information to help students throughout their college experience. This guide helps students
navigate the catalog by offering a glossary defining, in common language, the various academic terms and acronyms used throughout the catalog.

University Structure

Classroom faculty at APU hold positions in academic departments, which are organized within either a college, a school, or both. View the University
Structure (p. 36) list to see each academic department, college, and school to learn about the programs of study offered in each.

Degrees

A degree is an academic rank that the university confers on a student who satisfactorily completes a designated program of study. APU grants the
following undergraduate (also called baccalaureate degrees), master's and doctoral degrees:

« Bachelor of Arts (B.A.)

« Bachelor of Business Administration (BBA)
Bachelor of Fine Arts (BFA)

Bachelor of Music (B.M.)

Bachelor of Science (B.S.)

Bachelor of Science in Nursing (BSN)
Bachelor of Social Work (BSW)

Master of Arts (M.A.)

Master of Business Administration (MBA)

Master of Business Management (MBM)
Master of Divinity (M.Div.)

Master of Fine Arts (MFA)

Master of Music (M.M.)

Master of Public Administration (MPA)
Master of Public Health (MPH)

Master of Science (M.S.)

Master of Science in Nursing (MSN)
Master of Social Work (MSW)

Doctor of Divinity (D.Min.)

Doctor of Education (Ed.D.)

Doctor of Nursing Practice (DNP)
Doctor of Philosophy (Ph.D.)

Doctor of Physical Therapy (DPT)

« Doctor of Psychology (PsyD.)

Major

A major (http://catalog.apu.edu/policies-procedures/undergraduate/declaration-change-majors-minors/) is an undergraduate program of study that
provides students with the knowledge, skills, and experience necessary to pursue a specific career or advanced study and leads to an undergraduate
degree in that subject. Each major is offered in an academic department or program. Undergraduate applicants to APU can select a major at the time
they apply for admission.

For more information and advice regarding academic programs, see the Academic Success Center (p. 1524) catalog entry.

Minor

A minor (http://catalog.apu.edu/policies-procedures/undergraduate/declaration-change-majors-minors/) is a supplemental undergraduate program of
study, in a field different from a student’s major, that provides educational breadth.

Concentrations, Emphases, and Tracks

These are groups of courses within a degree program designed to provide specialized knowledge.


http://catalog.apu.edu/policies-procedures/undergraduate/declaration-change-majors-minors/
http://catalog.apu.edu/policies-procedures/undergraduate/declaration-change-majors-minors/
http://catalog.apu.edu/policies-procedures/undergraduate/declaration-change-majors-minors/
http://catalog.apu.edu/policies-procedures/undergraduate/declaration-change-majors-minors/

Azusa Pacific University 21

Courses

Course descriptions explain the content and scope of each course. The course prefix (an abbreviation that represents the subject or offering
department), course number, prerequisites, unit value, and other pertinent information can be accessed by clicking on the hyperlinked course number
(e.g., MATH 110) which produces a popup window with the full description. Alternatively, view a full list of course options under the school, college, or
department level by selecting the “Courses” tab.

Electives

These are courses that students can choose from within the parameters set by their departments.

The General Education (GE) Program

The GE program (p. 1159) comprises a common set of requirements and provides a common foundation of knowledge for all undergraduate programs.
The specific requirements for a particular major degree program are listed under the academic department or program that offers the major.

Prerequisites

Prerequisites are one or more courses that must be completed—or other knowledge, skills, or standards that must be demonstrated—before a student is
permitted to take certain courses. Prerequisites (if any) for a course are listed in the course’s description in the catalog.

Some prerequisites have their own prerequisites, forming a string of courses that must be taken in sequence. The catalog course description shows
only the last course in the prerequisite string of courses. For example, MATH 460 Topology has a prerequisite of MATH 450 Real Analysis. MATH 450
requires MATH 280 Discrete Mathematics and Proof, which requires MATH 165 Calculus I, which requires MATH 150 Precalculus or an appropriate
score on the APU math placement assessment or MATH 149 Fundamentals of Precalculus (which may be taken concurrently; see next paragraph). It is
important that students are aware of these prerequisite strings to ensure timely completion of all requirements.

Statements in the catalog course descriptions may also contain the word “concurrently,” which means that two or more courses may be taken in the
same term, or “corequisite,” which means that the course or courses must be taken in the same term (or some prior term) as that of the course being
described.

If a student does not meet a prerequisite as outlined in a course’s description, but through alternative means can demonstrate to the department offering
the course that he or she possesses the necessary knowledge or skills, the department may grant the student permission to enroll in the course with
consent of the department chair.

Cross-Listed Courses

These are courses that are shared by two or more academic departments and have identical titles, descriptions, units, and modes of instruction. They
are interchangeable for degree requirements. They cannot be repeated for degree credit under separate prefixes.

Topic Courses

Topic courses are shown in the catalog with generic titles and are repeatable with different topics. Specific topic titles appear in the Schedule of Classes
and on students’ transcripts. Example: HIST 368 A Year in Time is repeatable with different topics; in this case, the topic varies each term with a focus
on different years (e.g., 1492, 1776, 1865, 1968).

Credit Hour

A credit hour—the amount of work established by stated student learning outcomes and achievement—is approximately one hour (or 50-55 minutes)
of classroom or direct faculty instruction, plus a minimum of two hours (for undergraduate) or three hours (for graduate) of out-of-class work, each
week for a 16-week term (or the equivalent amount of work for a term of a different length). Classroom or direct faculty instruction and out-of-class
student work leading to the award of credit hours may vary for courses that require laboratory work, internships, practica, studio work, online work,
research, guided study, study away, and other academic work to achieve the identified student learning outcomes. In addition, student workload may
vary based upon program expectations established by national or regional accrediting bodies.

Semesters and Semester Units
Azusa Pacific is on the semester (term) system, offering three semesters (terms) per calendar year:

« Fall: September through December
¢ Spring: January through May
¢ Summer: May through August

Many graduate and undergraduate programs also employ 2, eight-week sessions in each of these terms.

For undergraduates, 24 units per year is considered full time, though a student must average 15 units per semester (30 per year) to complete the 120
total units required for graduation in a traditional four-year period.
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For full-time graduate status please refer to the Study Load (p. 1441) page in this catalog.

Many institutions are organized in quarters with quarter units. To convert APU semester units to quarter units, multiply by 1.5. For example, 6 APU
semester units x 1.5 = 9 quarter units.

To convert quarter units to APU semester units, multiply by .667. For example, 9 quarter units x .667 = 6 semester units.

View the most current Academic Calendar (http://www.apu.edu/calendar/academic/) for more information. For answers to questions not answered here,
contact the Academic Success Center (p. 1524).

Course Numbering and Subject Codes
Course Numbering System

Courses are generally numbered according to the following structure:

* 010-099: Nondegree credit or precollege courses

* 100-299: Courses primarily for freshman and sophomore students

¢ 300-399: Courses primarily for advanced undergraduate students, usually with prerequisite coursework
¢ 400-499: Courses for advanced undergraduates.

* 500-599: Master’s and credential-level courses

¢ 600-699: Master’s and doctoral-level courses

¢ 700-799: Doctoral-level courses

Course Subject Code System

Courses are identified by a subject abbreviation followed by a course number.

ABA Applied Behavioral Analysis
ACCT Accounting

AES Applied Exercise Science
ALCI American Language and Culture Institute
ALNG Ancient Languages

ANIM Animation

ART Art

ASL American Sign Language
AT Athletic Training

ATHL Athletics

BIOC Biochemistry

BIOL Biology

BIOT Biotechnology

BUSI Business Administration
CCsD College Counseling and Student Development
CHEM Chemistry

CHIN Chinese

CINE Cinematic Arts

CJ Criminal Justice

CMUS Commercial Music

COMM Communication Studies

CS Computer Science

DSGN Design

ECON Economics

EDCO Educational Counseling
EDL Educational Leadership
EDLS Education — Liberal Studies
EDPY Educational Psychology
EDTC Educational Technology

EDUC Education


http://www.apu.edu/calendar/academic/
http://www.apu.edu/calendar/academic/

ENGL
ENGR
ENTR
ETHN
FFL
FIN
FREN
GAME
GBBL
GDMN
GE
GERM
GINS
GLBL
GLDR
GMIN
GMUS
GNRS
GRAD
GRKB
GRKC
GSPH
GTHE
GURS
HEBB
HED
HEDL
HIST
HON
HROD
HUM
IBUS
JAPA
JOUR
KIN
LDRS
LIB
LTN
MATH
MGMT
MIN
MINC
MINY
MKTG
MNCE
MODL
MUS
OPSY
PADM
REES
PE
PHIL

Azusa Pacific University

English

Engineering
Entrepreneurship

Ethnic Studies

Fitness for Life

Finance

French

Gaming

Biblical Studies: Graduate
Doctoral Ministry

General Education

German

Graduate Integrative Studies
Global Studies

Graduate Leadership
Graduate Ministry

Graduate Music

Graduate Nursing

Faculty Development

Greek (Biblical)

Greek (Classical)

Public Health

Graduate Theology

Urban and Multicultural Programs
Hebrew (Biblical)

Higher Education

Higher Education Leadership
History

Honors

Human Resource and Organizational Development
Humanities

International Business
Japanese

Journalism

Kinesiology

Leadership Studies

Library

Latin

Mathematics

Management

Ministry

Christian Ministries

Youth Ministry

Marketing

Ministry: Cultural Engagement
Modern Languages

Music

Organizational Psychology
Public Administration
Psychology: Child Life Specialist
Physical Education
Philosophy
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PHYC Physics

POLI Political Science

PPSY Clinical Psychology

PRAR Art: Professional

PRBA Business: Professional

PRBI Biology: Professional

PRBL Biblical Studies: Professional

PRCH Chemistry: Professional

PRCJ Criminal Justice: Professional

PRCO Communication Studies: Professional
PREN English: Professional

PRGL Global Studies: Professional

PRHI History: Professional

PRLD Leadership: Professional

PRMA Math: Professional

PRMI Ministry: Professional

PRMU Music: Professional

PRPH Philosophy: Professional

PRPO Politcial Science: Professional

PRPS Psychology: Professional

PRPY Physics: Professional

PRRS Religious Studies: Professional
PRSO Sociology: Professional

PRSW Social Work: Professional

PRTH Theology: Professional

PRWR Writing: Professional

PSYC Psychology

PT Physical Therapy

PUBR Public Relations

RELG Religion

RMS Rehabilitation and Movement Science
RNRS Nursing: Professional

SCwW Screenwriting

SOC Sociology

SOCW Social Work

SPAN Spanish

SPED Special Education

STAT Statistics

TEP Teacher Education Program

TESL Teaching English to Speakers of Other Languages
TESP Teacher Education: Special Education
THEO Theology: Undergraduate

THTR Theater Arts

TUL Transformational Urban Leadership
UBBL Undergraduate Biblical Studies
UNRS Undergraduate Nursing

vOC Vocation

WEB Website and Information Technology

WRIT Writing
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Academic Calendar

Visit the Azusa Pacific website (http://www.apu.edu/calendar/academic/) to view the current Undergraduate, Graduate, and Professional Academic
Calendars.


http://www.apu.edu/calendar/academic/
http://www.apu.edu/calendar/academic/
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Archived Catalogs

View a full list of APU’s archived catalogs on the Office of the Provost website (http://www.apu.edu/provost/catalog/).


http://www.apu.edu/provost/catalog/
http://www.apu.edu/provost/catalog/
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Catalog and Student Handbooks

The Catalog is the official guide to programs at Azusa Pacific University and includes information about university-wide policies and procedures, as well
as general descriptions of academic programs and degree requirements. In addition, program- and department-specific student handbooks contain
policies, procedures, and expectations with more-detailed information about academic clearance. It is the student’s responsibility to understand the

university’s and the program’s requirements.
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General University Information

About APU

University History (http://www.apu.edu/about/history/)

What We Believe (http://www.apu.edu/about/believe/)

A Faith and Learning Community (http://www.apu.edu/about/faithandlearning/)
Statement of Faith (http://www.apu.edu/about/faith/)
Mission Statement (http://www.apu.edu/about/mission/)

Essence Statement (http://www.apu.edu/about/essence/)

The Four Cornerstones (http://www.apu.edu/about/cornerstones/)

Our Motto (http://www.apu.edu/about/motto/)

Diversity Statement (http://www.apu.edu/about/diversity/)

Accreditation (http://www.apu.edu/provost/accreditation/)
Statement of Academic Freedom (http://www.apu.edu/about/academic-freedom/)
University Student Learning Outcomes (http://www.apu.edu/provost/)

Antidiscrimination Policy (p. 1478)

Locations

¢ Main Campus (http://www.apu.edu/azusa/)
« Regional Locations (p. 34)
« State Authorizations (https://www.apu.edu/provost/accreditation/state-authorizations/)
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Administration

Office of the President

Paul W. Ferguson, Ph.D., DABT, President

Rukshan Fernando, Ph.D., Interim Provost

Andrew Barton, Ed.D., Vice President for Strategic Planning and Mission Integration
Alanna Cajthaml, MBA, Chief Financial Officer, Vice President for Finance and Business Strategy
Don Davis, Ed.D., Vice President for Administration, Chief Information Officer
Keith E. Hall, Ed.D., Vice President, Chief Diversity Officer

Corbin Hoornbeek, Vice President for University Advancement

Chris Jennings, JD, General Counsel

Paola Martinez, Vice President for Human Resources

David Peck, Ph.D., Vice President for University Relations

Heather Petridis, Ph.D., Vice President for Enrollment Management, Chief Enrollment Officer
Gary Pine, MBA, Director of Athletics

Megan Prosser, Ph.D., Senior Advisor to the President and Chief of Staff
Shino Simons, Ph.D., Vice President for Student Affairs

Board of Trustees

David Poole, JD, Chair

Larry Acosta, D.Min.

Sally Colace

Evan R. Collins, MBA

Dan Fachner

Lynette llertsen

Ray Johnston

Richard Link

Kelli O’Gorman

Lindsey Rehfeld, M.A.

Elizabeth Maring, JD

Cathy Mcintyre, MAS

Tom Miller

Lucie Moore, JD

Steven L. Perry

Ava Siwek

Rishi Sriram, Ph.D.

Tim Stripe
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Albert Tate

Robert Tiede

Larry Walkemeyer, D.Min.

Academic Cabinet

Rukshan Fernando, Ph.D., Interim Provost

Robert R. Duke, Ph.D., Dean, School of Theology and Azusa Pacific Seminary
Denise Edwards-Neff, Ph.D., APR, Interim Dean, College of Liberal Arts and Sciences
Roxanne Helm-Stevens, DBA, Interim Dean, School of Business and Management
Anita Fitzgerald Henck, Ph.D., Dean, School of Education

Stephen P. Johnson, DMA, Dean, College of the Arts

Stephanie Juillerat, Ph.D., Associate Provost, Center for Teaching, Learning, and Assessment
Aja Tulleners Lesh, Ph.D., RN, Dean, School of Nursing

Aurora M. Matzke, Ph.D., Assistant Provost

David Weeks, Ph.D., Dean, Honors College

Robert Welsh, Ph.D., ABPP, Dean, School of Behavioral and Applied Sciences



Faculty Emeriti

Ruth Anna Abigail, Ph.D.
Thomas Andrews, Ph.D.
Barbara Artinian, Ph.D., RN
Nina Ashur, Ed.D.

Bruce Baloian, Ph.D.

J. Robert Barber, B.A.
Vickie Becker, Ed.D.

Sally Alonzo Bell, Ph.D., LCSW
Wanda Bell

llene Bezjian, DBA

David Bicker, Ph.D.
Patricia Bonner, Ph.D.
William E. Boyer, Ph.D.
Nancy Brashear, Ph.D.
Constance Brehm, PhD, FNP, PHN, RN
Jeanette Brookins, B.A.
Ralph Carlson, Ph.D.

Linda Chiang, Ed.D.
Richard Christopherson, Ph.D.
David Colachico, Ph.D.
Gwen H. Collier, M.S.

Ann B. Croissant, Ph.D.
John Culp, Ph.D.

Stanley Deal, Ph.D.

Frank A. Donnelly, Ed.D.
Daniel Doorn, Ph.D.

Eric Drewry, J.D., Ph.D.
Russell Duke, Ph.D.
Richard Eckhart, Ph.D.

Les Eddington, C.Phil.
David Ellis, Ph.D.

Marvin Erisman, Ph.D.
David Esselstrom, Ph.D.

Mrs. George Evinger
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Christopher Flannery, Ph.D.
Fred Garlett, Ed.D.
Elaine Goehner, Ph.D.
Paul Gray, Ed.D.

Diane Guido, Ph.D.
June Hamlow, M.A.
Patricia Hanes, Ph.D.
John Hartley, Ph.D.
James Hedges, Ph.D.
Gail Houghton, Ph.D.
Bonita Huiskes, Ph.D.
Judy Hutchinson, Ph.D.
Angie M. Jacobs, M.S.
Craig Keen, Ph.D.

Gary Knecht, M.A.
Warren Koch, Ph.D.
Michael Kozubek, M.M.
David Lambert, Ph.D.
Bryan Lamkin, Ph.D.
George Larsen, Ed.D.
Don Lawrence, Ed.D.
Gary Lemaster, Ph.D.
Rose Liegler, RN, Ph.D.
Lynn Losie, Ph.D.
Thomas Malcolm, Ph.D.
Douglas Martin, Ed.D.
Lawrence “Ray” McCormick, Ph.D.
David McGill, MFA
David Mcintire, Ed.D.
Marvin McKissick, M.M.
Ray McMurtry, Ph.D.
James V. Milhon, M.A.
Phil Nash, M.A.

Susan Ney, M.A.

Jane Pfeiffer, Ph.D.

Richard “Dick” Pritchard, D.Min.
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Gail Reeder, Ph.D.

Karla Richmond, Ph.D., CNS, RN
Irene Robinson, M.A., MLS
James Rodgers, Ph.D.
Thomas Ross, Ed.D.

Maximo Rossi, Ph.D.

Dennis Royce, Ph.D.

Samuel Sambasivam, Ph.D.
Lane Scott, Ph.D.

Sheryn Scott, Ph.D.

Bruce Simmerok, Ph.D.

Bruce Spalding, Ph.D.

Beverly Stanford, Ph.D.
Dorcas Szeto, M.Librn.

James Thompson, Ed.D.
Matthew Tuohey, MSW
Robert Vouga, Ed.D.

Susan Warren, Ph.D.

Alice Watkins, Ph.D.

Aaron “Bud” Weatherby, Ph.D.
James White, Ph.D.

Roger White, Ed.D.

William James “Jim” Willis, Ph.D.
Jacquelyn Winston, Ph.D.
Jeanette Wong, DMA

Jenny Yau, Ed.D.

vy Yee-Sakamoto, Ph.D.
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Regional Locations

In addition to main campus in Azusa, APU has seven regional locations throughout Southern California. Additional instructional sites may be available in
some academic areas. The Office of the Regional Campuses, which coordinates and streamlines their operations, is located at:

568 E. Foothill Blvd., Azusa, CA 91702
(626) 815-4616
Fax: (626) 815-4619

Mailing Address:

Office of the Regional Campuses
Azusa Pacific University

PO Box 7000

Azusa, CA 91702-7000

Check with locations for specific programs offered. (https://www.apu.edu/locations/)

Regional Campuses

High Desert Regional Campus

15283 Pahute Ave.

Victorville, CA 92395

(760) 952-1765

Fax: (760) 952-1734

highdesert@apu.edu

apu.edu/highdesert (http://www.apu.edu/highdesert/)

Inland Empire Regional Campus

375 W. Hospitality Lane

San Bernardino, CA 92408

(909) 888-9977

Fax: (909) 888-8739
inlandempire@apu.edu

apu.edu/inland (http://www.apu.edu/inland/)

Murrieta Regional Campus

40508 Murrieta Hot Springs Rd.

Murrieta, CA 92563-6403

(951) 304-3400

Fax: (951) 304-3388

murrieta@apu.edu

apu.edu/murrieta (http://www.apu.edu/murrieta/)

Orange County Regional Campus

1915 Orangewood Ave., Suite 100

Orange, CA 92868-2046

(714) 935-0260

Fax: (714) 935-0356

orangecounty@apu.edu

apu.edu/orange (http://www.apu.edu/orange/)

San Diego Regional Campus

5353 Mission Center Rd., Suite 300

San Diego, CA 92108-1306

(619) 718-9655

Fax: (619) 718-9659

sandiego@apu.edu

apu.edu/sandiego (http://www.apu.edu/sandiego/)
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Regional Sites

Los Angeles Regional Site

3580 Wilshire Blvd., Suite 200

Los Angeles, CA 90010-2501

(626) 857-2200

Fax: (213) 385-5891

losangeles@apu.edu

apu.edu/losangeles (http://www.apu.edu/losangeles/)

Monrovia Regional Site

660 E. Huntington Dr.

Monrovia, CA 91016

(626) 815-6302

sonmonrovia@apu.edu

apu.edu/monrovia (http://www.apu.edu/monrovia/)

Instructional Location

Redlands Community Hospital

350 Terracina Blvd.
Redlands, CA 92373

Azusa Pacific University
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University Structure

To view a list of all degree programs, certificates, and credentials offered at Azusa Pacific University that are relevant to you, select the appropriate tab
above.

Graduate Programs
College of Liberal Arts and Sciences (p. 47)

Master’'s Degrees

» Master of Arts in English (p. 128)
» Master of Arts in Teaching English to Speakers of Other Languages (TESOL) (Field-Based) (p. 153)

» Master of Arts in Teaching English to Speakers of Other Languages (TESOL) (On Campus) (p. 155)
¢ Christ's College Cooperative M.A. in TESOL Program (p. 159)

» Master of Arts in Teaching English to Speakers of Other Languages (TESOL) (Online) (p. 157)
» Master of Public Administration (p. 185)

* Master of Science in Applied Statistics and Analytics (p. 219)

* Master of Science in Biotechnology (p. 90)

Certificates
« Certificate in Teaching English as a Foreign Language (TEFL) (On Campus, Online, and Field-Based) (p. 150)
« Certificate in Teaching English to Speakers of Other Languages (TESOL) (Field-Based) (p. 151)
« Certificate in Teaching English to Speakers of Other Languages (TESOL) (On Campus and Online) (p. 152)

College of the Arts (p. 231)
School of Music (p. 256)

Master’s Degrees

» Master of Arts in Music Entrepreneurial Studies (p. 323)
* Master of Music Education (p. 420)

* Master of Music in Composition (p. 419)

* Master of Music in Conducting (p. 365)

* Master of Music in Performance (p. 367)
¢ Instrumental

* Keyboard Collaborative Arts
¢ Piano and Organ
* Vocal

Other

« Artist Certificate Program (p. 423)

School of Visual and Performing Arts (p. 424)

Master’s Degrees

» Master of Arts in Art Education (p. 442)

* Master of Arts in Modern Art History, Theory, and Criticism (Online) (p. 443)
* Master of Arts in Screenwriting (p. 473)

* Master of Arts in User Experience Design (p. 487)

» Master of Fine Arts in Visual Art (MFA) (p. 445)

School of Behavioral and Applied Sciences (p. 508)

Doctoral Degrees

« Doctor of Education (Ed.D.) in Higher Education Leadership (p. 551)
» Doctor of Philosophy (Ph.D.) in Higher Education (p. 556)
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« Doctor of Philosophy (Ph.D.) in Rehabilitation and Movement Science (p. 627)
» Doctor of Physical Therapy (DPT) (p. 623)
» Doctor of Psychology (Psy.D.) in Clinical Psychology (p. 518)

Master’s Degrees
« Master of Arts in Clinical Psychology: Marriage and Family Therapy (MFT) (p. 611)
» Substance Use Disorders Concentration
Master of Arts in Leadership (p. 601)
Master of Arts in Physical Education and Single Subject Teaching Credential (p. 579)

Master of Arts in Physical Education with an Added Authorization in Adapted Physical Education (p. 581)
Master of Science in Athletic Training (p. 583)

Master of Science in Child Life (p. 658)
¢ Advanced Standing Master of Science in Child Life (p. 660)

Master of Science in College Counseling and Student Development (p. 553)

Master of Science in Counseling Psychology with Specialization in Children and Adolescents (p. 661)

Master of Science in Organizational Psychology (p. 602)

Master of Science in Physical Education (p. 591)
Master of Science in Research Psychology and Data Analysis (p. 662)
Master of Social Work (MSW) (p. 691)

Postprofessional Fellowship

» Physical Therapy Postprofessional Clinical Fellowship in Movement and Performance (p. 629)

Certificates

« Certificate in Substance Use Disorders (p. 610)
« Doctoral-Level Certificate in Strengths-Oriented Higher Education (p. 550)

Credential

» Pupil Personnel Services Credential in School Social Work and Child Welfare and Attendance Services (p. 709)

Authorization
» Adapted Physical Education Added Authorization (p. 574)

School of Business and Management (p. 713)

Master’'s Degrees

* Master of Business Administration (MBA) (p. 757)
* Master of Business Management (MBM) (p. 761)
« Master of Professional Accountancy (MAcc) (p. 755)

School of Education (p. 771)

Doctoral Degree
« Doctor of Education (Ed.D.) in Educational Leadership (p. 781)

Master’s Degree
* Master of Arts in Educational Technology (p. 831)

Combined Master’s Degree and Credential Programs
School Counseling and School Psychology

* Master of Arts in Education: Educational and Clinical Counseling with Embedded Pupil Personnel Services Credential in School
Counseling (p. 794)
* Master of Arts in Education: Educational Counseling with Embedded Pupil Personnel Services Credential in School Counseling (p. 792)

» Educational Specialist in School Psychology with Embedded Master of Arts in Education: Educational Psychology and Pupil Personnel
Services Credential in School Psychology (p. 798)
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« Educational Specialist in School Psychology: Applied Behavior Analysis with Embedded Master of Arts in Education: Educational
Psychology and Pupil Personnel Services Credential in School Psychology (p. 802)

» Educational Specialist in School Psychology: Clinical and Educationally Related Mental Health Counseling with Embedded Master of Arts
in Education: Educational Psychology and Pupil Personnel Services Credential in School Psychology (p. 794)

Teacher Education
* Master of Arts in Education: Learning and Technology and Multiple Subject Teaching Credential (p. 847)
» Master of Arts in Education: Learning and Technology and Single Subject Teaching Credential (p. 849)
» Master of Arts in Education: Teaching and Multiple Subject Teaching Credential (p. 851)

Master of Arts in Education: Teaching and Single Subject Teaching Credential (p. 853)

Master of Arts in Education: Special Education and Mild/Moderate Disabilities Education Specialist Credential (p. 867)

Master of Arts in Education: Special Education and Moderate/Severe Disabilities Education Specialist Credential (p. 869)
Master of Arts in Education: Learning and Technology and Mild/Moderate Disabilities Education Specialist Credential (p. 863)
* Master of Arts in Education: Learning and Technology and Moderate/Severe Disabilities Education Specialist Credential (p. 865)

Credentials

« Mild/Moderate Disabilities Education Specialist Credential (p. 871)

* Moderate/Severe Disabilities Education Specialist Credential (p. 873)
* Multiple Subject Teaching Credential (p. 855)

« Single Subject Teaching Credential (p. 857)

e PPS: School Counseling Credential (p. 797)

e PPS: School Psychology Credential (p. 810)

Certificates

» Applied Behavioral Analysis Specialization (p. 811)
« Clinical Counseling Certificate (p. 813)

School of Nursing (p. 890)

Doctoral Degrees

» Doctor of Philosophy (PhD) in Nursing (p. 1057)
» Doctor of Nursing Practice (DNP) (p. 1054)

Master’s Degrees

» Entry-Level Master of Science in Nursing (ELM) (p. 967)

» Master of Public Health (MPH) (p. 1035)

* Master of Science in Nursing (MSN) in Nursing Education (p. 1029)

» Master of Science in Nursing (MSN) in Healthcare Administration and Leadership (p. 1027)

» Master of Science in Nursing with Single Specialties in:
« Adult-Gerontology or Pediatric Clinical Nurse Specialist (CNS) (p. 1006)

¢ Adult-Gerontology Primary Care Nurse Practitioner (AGPCNP) (p. 1008)
¢ Family Nurse Practitioner (FNP) (p. 1009)

 Pediatric Nurse Practitioner—Primary Care (PNP-PC) (p. 1010)

« Psychiatric Mental Health Nurse Practitioner (PMHNP) (p. 1011)

Combined Programs

e ELM-MSN with:
Adult-Gerontology or Pediatric Clinical Nurse Specialist (CNS) (p. 969)
Adult-Gerontology Primary Care Nurse Practitioner (AGPCNP) (p. 971)
Family Nurse Practitioner (FNP) (p. 972)
Healthcare Administration and Leadership (p. 973)
Nursing Education (p. 974)
Pediatric Nurse Practitioner—Primary Care (PNP-PC) (p. 975)
Psychiatric Mental Health Nurse Practitioner (PMHNP) (p. 976)



Azusa Pacific University 39

» School Nurse Services Credential (SNSC) and Family Nurse Practitioner (FNP) (p. 977)
« School Nurse Services Credential (SNSC) and Pediatric Nurse Practitioner—Primary Care (PNP-PC) (p. 979)
» Master of Science in Nursing (MSN) and School Nurse Services Credential (SNSC) (p. 1004)

* Master of Science in Nursing (MSN) and School Nurse Services Credential (SNSC) and Pediatric Nurse Practitioner—Primary Care (PNP-
PC) (p. 1002)

» Master of Science in Nursing (MSN) and School Nurse Services Credential (SNSC) and Family Nurse Practitioner (FNP) (p. 1000)

Credential

» School Nurse Services Credential (SNSC) (a nondegree post-bachelor’s program) (p. 1013)

Certificates

Adult-Gerontology Clinical Nurse Specialist (CNS) Certificate (p. 1015)
Adult-Gerontology Primary Care Nurse Practitioner (AGPCNP) Certificate (p. 1016)
Family Nurse Practitioner (FNP) Certificate (p. 1018)

Oncology Nurse Practitioner Certificate (p. 1022)

Pediatric Clinical Nurse Specialist (CNS) Certificate (p. 1023)

Pediatric Nurse Practitioner—Primary Care (PNP-PC) Certificate (p. 1024)
Psychiatric Mental Health Nurse Practitioner (PMHNP) Certificate (p. 1025)
Post-Master’s Certificate in Healthcare Administration and Leadership (p. 1020)
Post-Master's Nursing Education Certificate (p. 1021)

School of Theology: Azusa Pacific Seminary (p. 1061)

Doctoral Degree
e Doctor of Ministry (D.Min.) (p. 1076)

Master’s Degrees

* Master of Divinity (M.Div.) (p. 1085)
 Biblical Studies (p. 1087)

* Master of Arts in Pastoral Studies (MAPS) (p. 1081)
e Church Leadership and Development

¢ Urban Studies
* Youth Ministry
¢ General Electives

* Master of Arts (Theological Studies) (p. 1079)
« Biblical Studies

* Theology and Ethics

University Libraries (p. 1141)
Master’s Degree

» Master of Arts in School Librarianship with an Embedded Teacher Librarian Services Credential (Online) (p. 1143)

Credential

» Teacher Librarian Services Credential (Online) (p. 1145)

Undergraduate (Traditional) Programs

Undergraduate colleges and schools are listed alphabetically, as are the departments within them.

College of Liberal Arts and Sciences (p. 47)
CLAS Programs

* American Language and Culture Institute (p. 49)
* Minor in Ethnic Studies (p. 224)
e Minor in Humanities (p. 226)
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« Minor in Vocational Development (http://catalog.apu.edu/academics/college-liberal-arts-sciences/interdisciplinary-studies-program/
vocational-development-minor/)

Department of Biology and Chemistry (p. 55)

Major in Allied Health (B.A.) (p. 69)

Major in Allied Health (B.A.): Business Emphasis (p. 71)
Major in Allied Health (B.S.) (p. 75)

Major in Allied Health (B.S.) with Integrated Credential (p. 77)
Major in Biochemistry (p. 80)

Major in Biology (p. 83) with emphases in:
« Ecological Biology

« Microbiology

¢ Molecular Biology

« Neurobiology

« Organismal Biology
Major in Chemistry (B.S.) (p. 88)
Major in Chemistry (B.A.) (p. 73)
Minor in Biology (p. 91)

Minor in Chemistry (p. 92)

Department of Engineering and Computer Science (p. 93)

* Major in Computer Information Systems (p. 101)
* Major in Computer Science (p. 103)

* Major in Engineering (p. 106)

e Minor in Computer Information Systems (p. 108)
* Minor in Computer Science (p. 109)

Department of English and Modern Languages (p. 110)
* Major in English (p. 123)

Traditional or English Education concentration

* Major in Spanish (p. 126)
* Minor in Creative Writing (p. 130)
e Minor in English (p. 131)
e Minor in Spanish (p. 133)

Department of Global Studies, Sociology and TESOL (p. 134)

e Major in Sociology (p. 148)
* Minor in Sociology (p. 161)
e Minor in TESOL (p. 163)

Department of History and Political Science (p. 164)
Major in History (p. 177)

Major in International Relations (p. 179)

Major in Political Science (p. 181)

Major in Social Science (p. 183)

Minor in Classics (p. 187)
Minor in History (p. 189)
Minor in International Relations (p. 191)

Minor in Political Science (p. 192)

Minor in Prelaw (p. 193)


http://catalog.apu.edu/academics/college-liberal-arts-sciences/interdisciplinary-studies-program/vocational-development-minor/
http://catalog.apu.edu/academics/college-liberal-arts-sciences/interdisciplinary-studies-program/vocational-development-minor/
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Department of Mathematics, Physics, and Statistics (p. 195)

Major in Applied Mathematics (p. 212)

Major in Mathematics (B.A.) (p. 207)

Major in Mathematics (B.A.) with Integrated Credential (p. 209)
Major in Mathematics (B.S.) (p. 215)

Major in Physics (p. 217)

Minor in Mathematics (p. 221)

Minor in Physics (p. 222)

Minor in Statistics (p. 223)

College of the Arts (p. 231)
School of Music (p. 256)
Department of Commercial Music (p. 289)

* Major in Music in Commercial Music (B.M.) (p. 315) with emphases in:
« Audio Recording

« Composition and Arranging
« Instrumental Performance
¢ Music Business

* Vocal Performance

Department of Music Performance (p. 324)

e Major in Music: Performance (B.A.) (p. 355)

» Major in Music in Performance (B.M.) (p. 358) with emphases in:
* Brass, Wind, or Percussion

e Guitar

e Harp

¢ Organ

* Piano

« Strings (Violin, Viola, Cello, Bass)
* Vocal

Department of Music Studies (p. 370)

* Major in Music in Composition (B.M.) (p. 404)
* Major in Music Education (Pre-Teacher Certification) (B.M.) (p. 414)
e Major in Music: Music Theory (B.A.) (p. 401)

* Major in Music in Music and Worship (B.M.) (p. 408) with emphases in:
Biblical Studies

Christian Ministries

Composing/Songwriting
Global Worship and Culture
Music Production

Performance

Visual Art and Graphic Design

Youth Ministries
* Minor in Music (p. 421)
e Minor in Worship Leadership (p. 422)

School of Visual and Performing Arts (p. 424)

Department of Art (p. 425)

* Major in Art (B.A.) (p. 436)
* Major in Art (BFA) (p. 439)
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e Minor in Art (p. 447)
e Minor in Art History (p. 448)

Department of Cinematic Arts (p. 449)

e Major in Animation and Visual Effects (B.A.) (p. 462)

e Major in Cinematic Arts (B.A.) (p. 466) with emphases in:
« Entertainment Executive

» Production and Post
« Screen Studies
* Major in Cinematic Arts Production (BFA) (p. 471)
e Major in Games and Interactive Media (B.A.) (p. 469)
* Major in Screenwriting (B.A.) (p. 470)
* Minor in Games and Interactive Media (p. 475)
e Minor in Screen Studies (p. 476)
e Minor in Screenwriting (p. 477)

Department of Design (p. 478)

* Major in Design Studies (B.A.) (p. 484)
* Minor in Design Studies (p. 488)

Department of Theater Arts (p. 489)
* Major in Acting for the Stage and Screen (BFA) (p. 497)

* Major in Theater Arts (B.A.) (p. 495)
e Minor in Theater Arts (p. 499)

Department of Communication Studies (p. 232)

* Major in Communication Management (B.A.) (p. 244)

e Major in Journalism (B.A.) (p. 247)
* Media Studies

* News and Storytelling

¢ Sports Journalism
* Major in Public Relations (B.A.) (p. 250)
e Minor in Communication Studies (p. 253)
e Minor in Journalism (p. 254)
* Minor in Public Relations (p. 255)

Honors College (p. 500)

e Major in Honors Humanities (p. 505)
e Minor in Honors Humanities (p. 507)

School of Behavioral and Applied Sciences (p. 508)

Department of Criminal Justice (p. 529)
e Major in Criminal Justice (p. 536)

Department of Kinesiology (p. 559)

* Major in Kinesiology (p. 575) with emphases in:
* Applied Exercise Science

 Health Professions
» Minor in Adapted Physical Activity (p. 593)
Department of Leadership and Organizational Psychology (p. 594)
* Minor in Leadership (p. 603)
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Department of Psychology (p. 631)

* Major in Psychology (B.A.) (p. 649)

* Major in Psychology (B.S.) (p. 655)

* Minor in Alcohol and Drug Counseling (p. 665)
* Minor in Psychology (p. 667)

Department of Social Work (p. 670)

* Major in Social Work (BSW) (p. 681)
« Certificate of Distinction in Undergraduate Social Work Research (p. 690)

School of Business and Management (p. 713)

e Major in Business: Accounting (B.S.) (p. 740)

* Major in Business: Economics (B.S.) (p. 742)

* Major in Business: Entrepreneurship (B.S.) (p. 744)
* Major in Business: Finance (B.S.) (p. 746)

* Major in Business: International Business (B.S.) (p. 748)
* Major in Business: Marketing (B.S.) (p. 750)

* Major in Business Management (B.A.) (p. 736)

* Major in Economics (B.A.) (p. 738)

* Minor in Accounting (p. 764)

* Minor in Business Management (p. 766)

e Minor in Economics (p. 767)

* Minor in Entrepreneurship (p. 768)

* Minor in Finance (p. 769)

* Minor in Marketing (p. 770)

School of Education (p. 771)

« Integrated Bachelor's/Credential Program (p. 875)

« Liberal Studies/Undergraduate Education K-8 Program (p. 839)
« Concentrations in:
* Art

English
¢ Math
Music

Physical Education (2 Options)

Psychology

Science (2 Options)

Social Science

Spanish

Human Development (Special Education)
e Minor in Liberal Studies (p. 846)

School of Nursing (p. 890)

e Major in Nursing (BSN) (p. 942)
« Minor in International Health Nursing for the Traditional Program (p. 948)
« Minor in Nutrition for the Traditional Program (p. 949)
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School of Theology (p. 1061)
Division of Religion and Philosophy (p. 1089)

Department of Biblical and Religious Studies (p. 1091)
* Major in Biblical Studies (p. 1097)
« Biblical Archaeology
« Biblical Hermeneutics
» Minor in Ancient Languages (p. 1101)
* Minor in Biblical Studies (p. 1102)
e Minor in Religious Studies (p. 1103)
« Certificate of Distinction in Biblical Studies (p. 1100)

Department of Philosophy (p. 1104)

* Major in Philosophy (p. 1110)

e Minor in Philosophy (p. 1114)

» Minor in Philosophical Apologetics (p. 1113)

» Minor in Practical and Professional Ethics (p. 1115)
« Certificate of Distinction in Philosophy (p. 1112)

Department of Practical Theology (p. 1116)
* Major in Christian Ministries (p. 1122) (p. 1122)with concentrations in:
¢ Church and Pastoral Ministries Practices
¢ Intercultural Christian Ministries
* Ministry in Urban and Social Service Contexts

* Major in Youth and Family Ministries (p. 1126)with concentrations in:
¢ Church and Pastoral Ministries Practices

« Intercultural Christian Ministries

« Ministry in Urban and Social Services Contexts
e Minor in Christian Ministries (p. 1129)
e Minor in Cultural Engagement (p. 1130)
e Minor in Youth and Family Ministries (p. 1131)

Department of Theology (p. 1132)

e Major in Theology (p. 1136) with concentrations in:
e Church History

« Systematic Theology
e Minor in Theology (p. 1140)
« Certificate of Distinction in Theology (p. 1139)

Undergraduate (Professional) Programs
School of Behavioral and Applied Sciences (p. 508)
Bachelor’s Degrees

» Bachelor of Arts in Criminal Justice (p. 538)
» Bachelor of Arts in Psychology (p. 652)

Minors

e Alcohol and Drug Counseling (p. 666)
e Criminal Justice (p. 540)
» Psychology (p. 668)



Azusa Pacific University 45

School of Business and Management (p. 713)
Bachelor’s Degree

» Bachelor of Business Administration (p. 752)

Minors

* Business Administration Minor (p. 765)

School of Nursing (p. 890)

Bachelor’s Degrees

» Bachelor of Science in Nursing (BSN) Upper-Division BSN Transfer Program (p. 938)
» Registered Nurse (RN) to Bachelor of Science in Nursing (BSN) Degree Completion Program (p. 928)
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Academics

APU Institutional Learning Outcomes

University Student Learning Outcomes (https:/sites.google.com/a/apu.edu/provost/home/the4csapucompetencies/)
Schools & Colleges

College of Liberal Arts and Sciences (p. 47)
College of the Arts (p. 231)

Honors College (p. 500)

School of Behavioral and Applied Sciences (p. 508)
School of Business and Management (p. 713)
School of Education (p. 771)

School of Nursing (p. 890)

School of Theology (p. 1061)

University Libraries (p. 1141)

Other Programs

General Education (p. 1147)

Sunsetted Programs (p. 1173)

Faculty Development (p. 1172)

Average Time to Completion by Degree

Time to Completion (p. 1175)


https://sites.google.com/a/apu.edu/provost/home/the4csapucompetencies/
https://sites.google.com/a/apu.edu/provost/home/the4csapucompetencies/
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College of Liberal Arts and Sciences

The College of Liberal Arts and Sciences (http://www.apu.edu/clas/) (CLAS) advances the mission of the university by cultivating academic programs
of excellence in the humanities, social sciences, and STEM (science, technology, engineering, and math) disciplines; fostering a culture of scholarship
among faculty and students; and preparing students for advanced study, civic engagement, vocational success, and a well-lived life.

The college includes six academic departments; several institutes, centers, and special programs; and nearly 100 full-time faculty. CLAS offers a wide
range of major and minor undergraduate degree programs, as well as many of the courses in the university’s General Education (p. 1147) program and
numerous discipline-specific student honor societies. CLAS also houses graduate programs in applied statistics and analytics, biotechnology, public
administration, English, and teaching English to speakers of other languages (TESOL).

The Center for Public Affairs (Sacramento)

Azusa Pacific University’s Center for Public Affairs in Sacramento offers a meeting place for students and leaders who seek to influence public affairs
from a values-based perspective, as well as a venue for thoughtful civic discourse. The center is the first of its kind in the Council for Christian Colleges
& Universities (CCCU) (https://www.cccu.org/), and offers unique programs integrating excellent training in the theory and practice of public service
stemming from a robust cross-disciplinary research agenda, while remaining grounded in the Christian tradition.

The Center for Public Affairs offers two distinct applied academic programs: an online Master of Public Administration degree and a semester-long
study-away experience for APU undergraduate students.

The Center for Research in Science

The Center for Research in Science (CRIS) (p. 54) serves internal and external communities by promoting research that encompasses and extends
the scope of scientific studies to address the inseparable relationship between science and culture, its role in a classical liberal arts education, and the
dialogue between faith and reason.

The Math and Physics Center

The Math and Physics Center (https://www.apu.edu/clas/resources/academic/#mathandphysicscenter) provides additional opportunities for APU
students who benefit from assistance at all levels of mathematics and physics. Student tutors (primarily APU mathematics majors) are on-site for free
walk-in tutoring from 2-7 p.m., Monday-Thursday, throughout each semester. The Math and Physics Center provides an excellent environment for math
and physics learners to develop and practice their skills.

American Language and Culture Institute (ALCI)

The American Language and Culture Institute (p. 49) team administers and teaches extensive English language and cultural programs, including
tutoring and mentoring, to all international students for whom English is a second language. International students are able to acquire all the necessary
skills to function and compete within the American university environment. ALCI also offers opportunities for American and international students to
develop leadership and cross-cultural skills (for more information, see the Admissions (p. 1178) section of this catalog).

Ethnic Studies Minor

The Ethnic Studies minor (p. 224) enhances students’ understanding of the experiences of U.S. immigrant populations and communities of color, along
with a sensitivity to issues of race, ethnicity, and social class. The program also enables students to analyze contemporary social problems that affect
these populations and to evaluate public policy related to immigration, education, criminal justice, health care, and economic development.

Humanities Minor

The Humanities minor (p. 226) is supported by five interdisciplinary seminars in the subject areas of aesthetics, great ideas, great works, literary
masterpieces, and Christian classics. These seminars are housed in CLAS and supported by faculty within the Department of History and Political
Science and the Department of English and Modern Languages, with participation by faculty in the College of the Arts and the School of Theology.

Environmental Studies Minor

The Environmental Studies minor (p. 160) program offers a learning environment that equips a rising generation with the intellectual tools and learning
experiences needed to understand and address the causes and consequences of the unprecedented environmental challenges facing them. The
program summons students to a profound interior conversion—an “ecological conversion,” whereby the effects of their encounter with Jesus Christ
become evident in their relationship with the world around them” (Pope Francis, Laudato si’). This includes a systematic examination of how human
beings affect the environment and how the environment affects human institutions and relationships. This minor program supports the emerging need to
equip students in the area of sustainability, and also supports the United Nations Sustainable Development Goals related to environmental sciences.


http://www.apu.edu/clas/
http://www.apu.edu/clas/
https://www.cccu.org/
https://www.cccu.org/
https://www.cccu.org/
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Faculty

Interim Dean
Denise Edwards-Neff (http://www.apu.edu/faculty/dedwardsneff/), Ph.D., APR

Interim Associate Dean
Mary Shepard Wong (http://www.apu.edu/faculty/mwong/), Ph.D.

Assistant Dean
Louise Huang (http://www.apu.edu/faculty/lhuang/), Ph.D.
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American Language and Culture Institute
(ALCI)

The American Language and Culture Institute (http://www.apu.edu/international/alci/) (ALCI) offers intensive English as a Second Language (ESL)
courses and intercultural programs to non-native-English-speaking students, scholars, and professionals, enabling them to acquire the necessary
language, academic, and culture skills to meet the rigors of university life at Azusa Pacific. Students who have not met the English proficiency
requirement for university admission may complete ALCI’'s program to enter their undergraduate or graduate program at APU. To serve the whole
person, APU also offers peer mentoring and leadership development through the American International Mentoring (AIM) program (http://www.apu.edu/
international/scholars/programs/aim/).

To enter ALCI, students must meet one of the following testing requirements: Level 3 on the ALCI placement exam; iBT score of 46; or IELTS score of
5.0. Please note that once a student is accepted to ALCI, that student’s placement is determined by the ALCI placement exam.

ALCI has intermediate and advanced levels of study, taught in two 15-week semesters and a 10-week summer semester. Students applying to graduate
or professional programs must successfully complete Level 5, and students applying to undergraduate programs must successfully complete Level 4 (a
higher requirement may apply to some undergraduate, graduate, or professional programs; check with your admissions counselor). At ALCI, students
focus on the development and demonstration of competencies in academic research and writing, oral presentation, and auditory and pronunciation

skills. ALCI is an approved member of the American Association of Intensive English Programs (https://www.englishusa.org/default.aspx) (also known as
EnglishUSA).

ALCI is a three-semester academic program. It is expected that ALCI students study every semester continuously until successful completion of the
program.

ALCI Application and Placement Testing

Students may contact ALCI to schedule an ALCI placement test, and should submit an application to ALCI, along with the $45 nonrefundable processing
fee, a certified diploma, official high school or college transcripts, and an official iBT or IELTS score. Please note that ALCI requires a 2.75 minimum
GPA for admission.

Prior to (or upon) arrival at ALCI, English testing will determine the level of English placement at ALCI. Students who meet the English proficiency
requirement for their intended program through ALCI testing can proceed directly into the university at the next available starting date without studying
at ALCI (provided they have already been accepted to their intended program at the university). Students taking a leave of absence after placement in
ALCI must retest if absent more than six months.

Requirements

ALCI’s certificate program contains three levels of study taught in two 15-week semesters and one 10-week summer semester, with approximately
18 hours of class time weekly per level as listed below. Students who have been conditionally admitted to the undergraduate program must complete
Level 4 to meet the English proficiency requirement, whereas students conditionally admitted to a graduate program must complete Level 5 to meet
the English proficiency requirement. To complete Levels 3-4, students must pass all courses with an 80 percent (B-) or higher. To complete Level 5,
students must pass all courses with an 85 percent (B) or higher.

American Language and Culture Institute Courses

Code Title Units
Level 3 Intermediate High

ALCI 31 Academic Composition and Reading Skills 3 8
ALCI 32 Academic Skills for Intermediate Learners 1
ALCI 35 Intermediate Oral Communication 4
ALCI 37 Introduction to Christian Culture & Values - Intermediate 2
Level 4 Advanced Mid

ALCI 41 Academic Composition and Reading Skills 4 4
ALCI 43 Intermediate Pronunciation 4
ALCI 44 Intercultural Communication 2
ALCI 45 Grammar/Seminar Speaking 4 4
ALCI 46 Presentation Skills 3
ALCI 47 Biblical Foundations for ESL Learners 2
ALCI 48 Capstone Project 4

Level 5 Advanced High


http://www.apu.edu/international/alci/
http://www.apu.edu/international/alci/
http://www.apu.edu/international/scholars/programs/aim/
http://www.apu.edu/international/scholars/programs/aim/
http://www.apu.edu/international/scholars/programs/aim/
https://www.englishusa.org/default.aspx
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ALCI 52 Observation Report 3
ALCI 53 Advanced Pronunciation 2
ALCI 55 Grammar/Seminar Speaking 5 4
ALCI 56 Advanced Presentation and Seminar Skills 3
ALCI 58 Research Project 5
ALCI 61 Advanced Reading and Vocabulary Acquisition Strategies 3
ALCI 64 Personal Leadership Development 2
ALCI 65 Christianity and Contemporary Worldviews 3
ALCI 67 Critical Thinking and Analysis 3
ALCI 68 Advanced Research Project 1-3

In addition to the courses required for each level, ALCI students are required to participate in the AIM program (http://www.apu.edu/international/
scholars/programs/aim/) during the first semester of their studies. Also, chapel attendance is mandatory for all ALCI and undergraduate students on
APU’s campus. Finally, students will meet with an academic advisor to discuss their study plans at APU.

Program Learning Outcomes
Program Learning Outcomes (PLOSs)
ALCI Level 4

Students who successfully complete the requirements of Level 4 of the American Language and Culture Institute shall be able to:

PLO 1: Write undergraduate-level critiques and research papers on topics related to their majors. (Note: PLOs 1-5 shall be accomplished at Language
Proficiency Level Advanced Mid as outlined by the American Council on the Teaching of Foreign Languages (https://www.actfl.org/), which approximates
B2 in the Common European Framework (https://www.coe.int/en/web/common-european-framework-reference-languages/).)

PLO 2: Orally present/defend capstone theses and facilitate/participate in undergraduate--level, seminar-style discussions and debates on topics related
to their majors.

PLO 3: Offer immediate oral and written responses to undergraduate--level lectures, discussions, in-class readings, and audiovisual media
presentations.

PLO 4: Apply intercultural communication skills and strategies to acclimate to American culture and interact with Azusa’s diverse community.
PLO 5: Articulate thoughtful responses to foundational biblical and apologetic content.

ALCI Level 5

Students who successfully complete the requirements of Level 5 of the American Language and Culture Institute shall be able to:

PLO 1: Write graduate-level critiques and research papers on topics related to their majors. (Note: PLOs 1-6 shall be accomplished at Language
Proficiency Level Advanced High as outlined by the American Council on the Teaching of Foreign Languages (https://www.actfl.org/), which
approximates C1 in the Common European Framework (https://www.coe.int/en/web/common-european-framework-reference-languages/).)

PLO 2: Orally present/defend capstone theses and facilitate/participate in graduate--level, seminar--style discussions and debates on topics related to
their programs of study.

PLO 3: Offer immediate oral and written responses to graduate-level lectures, discussions, in--class readings, and audiovisual media presentations.
PLO 4: Apply intercultural communication skills and strategies to acclimate to American culture and interact with Azusa’s diverse community.

PLO 5: Explain verbally and in writing their current philosophy of leadership and its application to their own personal and professional leadership
development.

PLO 6: Articulate their worldview with those from other belief systems in a culturally appropriate manner in a university context.

Courses
ALCI 31, Academic Composition and Reading Skills 3, 8 Units

This integrated skills class prepares intermediate ESL students to read and write more effectively at the university level in America. Students read
articles and books to enhance their comprehension and vocabulary. Writing and grammar lessons focus on paragraph, essay, summary, and response
writing to build their proficiency.

Prerequisite: Must be a student in the ALCI Program.


http://www.apu.edu/international/scholars/programs/aim/
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ALCI 32, Academic Skills for Intermediate Learners, 1 Unit

This course equips intermediate ESL students with the academic skills and strategies necessary to succeed in a university setting. Students practice
American classroom protocol, identify their personal learning styles, learn effective study techniques, and navigate on-campus resources to successfully
accomplish their academic goals.

Prerequisite: Must be a student in the ALCI Program.

ALCI 35, Intermediate Oral Communication, 4 Units

This interactive course equips intermediate ESL students with the listening and speaking skills necessary to function successfully at the undergraduate
level. Students focus on strategies in listening comprehension, group seminar participation, and academic presentations.

Prerequisite: Must be a student in the ALCI Program.

ALCI 37, Introduction to Christian Culture & Values - Intermediate, 2 Units

For international students who have no background in Christianity, this course provides a fundamental knowledge base in a context appropriate for
intermediate-level English language learners. For international students with a Christian background, this course creates dialogue on their theology,
fosters reflection on how to apply a Biblically founded worldview in their lives, and encourages their ability to dialogue with those of other beliefs.

ALCI 41, Academic Composition and Reading Skills 4, 4 Units

This integrated ESL reading and writing course prepares international students for coursework at the undergraduate level. Students read, summarize,
and evaluate academic articles in their field to enhance their reading comprehension, academic vocabulary, and critical thinking, while developing skills
in essay writing, including narrative, problem-solution, compare-contrast, and cause-effect essays.

Prerequisite: Must be a student in the ALCI Program.

ALCI 43, Intermediate Pronunciation, 4 Units

This intermediate ESL course prepares students to speak accurately when producing the language, focusing on intonation, sounds, and rhythm of
American English. Students listen and practice formation of correct vowel and consonant sounds, and fluency, including stress, sentence intonation,
focus words, and linking skills.

Prerequisite: Must be a student in the ALCI Program.

ALCI 44, Intercultural Communication, 2 Units

This course equips ESL students with the knowledge, skills, and attitudes to communicate across lines of human difference and to understand the role
of culture in communication. Students identify obstacles to effective communication and develop strategies to intercultural competence. One semester
required at level 4, 5, or 6.

Prerequisite: Prerequisite: One semester required of Level 4, 5, or 6. Must be a student in the ALCI Program.

ALCI 45, Grammar/Seminar Speaking 4, 4 Units

This advanced ESL class trains students to apply advanced grammar structures in undergraduate writing/speaking. In addition to writing undergraduate-
level critiques, students use grammar in meaningful, realistic conversations that replicate seminar-style university courses.

Prerequisite: Must be a student in the ALCI Program.

ALCI 46, Presentation Skills, 3 Units

This course equips ESL students with the public speaking skills, knowledge, and confidence necessary to function in the university classroom. Using
various techniques and visual aids from the latest technology, students present a research topic from a concurrent course.
Prerequisite: Must be a student in the ALCI Program.

ALCI 47, Biblical Foundations for ESL Learners, 2 Units

This course teaches biblical terms and concepts at a High Intermediate ESL level, requiring students to: 1) read an entire book of the Bible; 2) to
participate in seminar discussions; and 3) write weekly summary/response papers at an undergraduate writing level. For students with no background in
Christianity, this course provides prerequisite theological vocabulary and concepts necessary to succeed in required undergraduate theology courses at
APU. For students with a background in Christianity, this course promotes theological dialogue with those of other beliefs.

Prerequisite: Must be a student in the ALCI Program.

ALCI 48, Capstone Project, 4 Units

In order to complete the requirements of ALCI Level 4, students must demonstrate the ability to excel in American universities through strong academic
research, writing, and critical thinking as assessed in the final Capstone Project. This course includes an argumentative paper, a presentation, and an
oral defense before a committee.

Prerequisite: Must be a student in the ALCI Program.

ALCI 52, Observation Report, 3 Units

Using an experiential learning approach, this course requires ESL students to observe a university class within their field of study on a weekly basis to
develop knowledge, skills and awareness of American university classroom dynamics. Students then corporately debrief the experience at ALCI to gain
strategies for future classroom success.

Prerequisite: Must be a student in the ALCI Program.
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ALCI 53, Advanced Pronunciation, 2 Units

This advanced course focuses on accurate production of intonation, sounds, and rhythm of American English at the graduate level. Course content
addresses individual pronunciation errors that hinder comprehensibility. This course is taken in Level 5 or as required by the director of ALCI.
Prerequisite: Prerequisite: ALCI 43. Must be a student in the ALCI Program.

ALCI 55, Grammar/Seminar Speaking 5, 4 Units

This advanced ESL class trains students to apply advanced grammar structures in graduate writing/speaking. In addition to writing graduate-level
critiques, students use grammar in meaningful, realistic conversations that replicate seminar-style graduate courses.
Prerequisite: Prerequisite: ALCI 45 Grammar/Seminar Speaking - Level 4. Must be a student in the ALCI Program.

ALCI 56, Advanced Presentation and Seminar Skills, 3 Units

This course equips international ESL students with advanced presentation skills needed to succeed in the university. Critical thinking, organization, and
rhetorical cues are addressed.

Prerequisite: Prerequisites: This course is offered to Level S-6 students. As such, students must successfully meet Level4 exit criteria prior to the
course. Must be a student in the ALCI Program.

ALCI 58, Research Project, 5 Units

This course trains advanced ESL students to conduct graduate-level research in American libraries and online databases, administer interviews and
surveys with native English speakers, and produce various forms of academic writing, including paraphrasing, summarizing, evaluating, and APA-style
research papers.

Prerequisite: Must be a student in the ALCI Program.

ALCI 61, Advanced Reading and Vocabulary Acquisition Strategies, 3 Units

This course equips advanced ESL students with the requisite reading and vocabulary acquisition strategies, techniques, and practices necessary to
comprehend graduate-level texts while concurrently developing a foundational, field-based lexicon.

Prerequisite: Prerequisites: This course is offered to Advanced level students. As such, students must successfully meet Level 4 exit criteria prior to the
course. Must be a student in the ALCI Program.

ALCI 64, Personal Leadership Development, 2 Units

This course equips advanced ESL learners with personal leadership skills and habits necessary for a successful transition into American graduate
school life. Each student evaluates his/her physical, intellectual, emotional, vocational, and spiritual development in personal leadership. This course is
taken in Level 5 or 6.

Prerequisite: Must be a student in the ALCI Program.

ALCI 65, Christianity and Contemporary Worldviews, 3 Units

This course explores the Christian worldview alongside the most influential worldviews of Western culture, namely naturalism and post-modernism.
Students discover how art, politics, and education flow from one's worldview. This course hones skills in critical thinking, persuasive rhetoric, and
introspective reflection, culminating with the articulation/justification of the student's own worldview.

Prerequisite: Must be a student in the ALCI Program.

ALCI 67, Critical Thinking and Analysis, 3 Units

This course equips advanced ESL students with the requisite strategies, techniques and practices to develop critical and analytical skills necessary to
rigorously engage ideas and arguments in spoken and written forms at the graduate level.

Prerequisite: Prerequisites: This course is offered to Level 5-6 students. As such, students must successfully meet Level 4 exit criteria prior to the
course. Must be a student in the ALCI Program.

ALCI 68, Advanced Research Project, 1-3 Units

This course equips Level 6 students in advanced skills of research, writing, and presentation in the field of their master's program, and serves as a
supplementary course for those who need additional ALCI units. This optional independent tutorial course replaces certain waived Level 6 courses as
approved by ALCI administration.

Prerequisite: Prerequisite: ALCI 58. Must be a student in the ALCI program.

ALCI 99, ESL Tutorial: Communication Skills, 1-4 Units

This course offers supplemental learning to international students enrolled in ALCI, undergraduate or graduate courses, who have been required to
receive remedial academic support in ESL. Course content will be tailored to meet the specific needs of the student(s), according to the skills required by
the referring instructor or program. The ALCI director, APU instructors or program directors may refer students to take this tutorial. This course may be
repeated as required by the recommending department.

Faculty
Program Director and Associate Professor

Michael Chamberlain (http://www.apu.edu/faculty/mchamberlain/), Ph.D.


http://www.apu.edu/faculty/mchamberlain/
http://www.apu.edu/faculty/mchamberlain/

Senior Adjunct Faculty
Denzil Barnett (http://www.apu.edu/faculty/dbarnett/), Ph.D. (Cand.)

Adjunct Faculty
Jennifer Cachiaras (http://www.apu.edu/faculty/jcachiaras/), M.S.
Kevin Chan (http://www.apu.edu/faculty/kevinchan/), M.A.

Lisa Lee (http://www.apu.edu/faculty/llee/), M.A., M.Div.
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Center for Research in Science (CRIS)

The Center for Research in Science (CRIS) (https://www.apu.edu/research-science/) envisions impacting society by equipping students for scientific
endeavors, advancing science in the community, and engaging scholars to explore the interface between science and other academic disciplines.

CRIS is committed to scientific excellence and a Christian perspective of truth and life. By fostering scientific collaborations, connections, and creativity,
CRIS seeks to advance STEM presence at Azusa Pacific University and in the surrounding community.

One of the center’s hallmark activities (open to the community at large) is hosting the popular CRIS Science & Faith events, in which experts from
various disciplines present thought-provoking perspectives on important issues of the day. A variety of topics ranging from bioethics and artificial
intelligence to environmental stewardship and human flourishing are discussed.
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Department of Biology and Chemistry

The Department of Biology and Chemistry (http://www.apu.edu/clas/biochem/) serves God through the integration of a Christian perspective into the
disciplines of biology and chemistry, providing an environment in which students can develop a Christian worldview and learn to integrate their faith into
their lives as scientists, and prepare for success in further studies and/or their chosen careers.

The department offers science courses that are consistent with the majors offered, that meet the goals of the General Education program (p. 1147),
and that serve as support courses for students in other majors. Programs offered include Bachelor of Arts degrees in Allied Health (p. 69), Allied
Health with a Business Emphasis (p. 71), and Chemistry (p. 73), and Bachelor of Science degrees in Allied Health (p. 75), Allied Health with
Integrated Single Subject (Science) Teaching Credential (p. 77), Biology (p. 83), Chemistry (p. 88), and Biochemistry (p. 80).

Requirements for Allied Health, Biochemistry, Biology, and Chemistry Majors

While the Department of Biology and Chemistry does not cap enrollment in these majors, students are expected to demonstrate certain levels of
achievement (detailed below) to enter and remain in these majors.

Entrance Requirements
Freshmen and Transfer Applicants

To qualify for a major in allied health, biology, biochemistry, or chemistry, freshman and transfer applicants must submit documentation of the following
(or their equivalents) and indicate their choice for one of those majors to the Office of Undergraduate and International Admissions (https://www.apu.edu/
undergraduate-admissions/) before the start of classes. After that date, the requirements in the Matriculated APU Students section (below) must be met.

¢ Math: Minimum 530 math SAT, 21 math ACT, 30 ALEKS, completion of MATH 95 (http://catalog.apu.edu/search/?P=MATH%?2095) or satisfaction of
GE Quantitative Literacy criteria 1-8 (excluding AP Statistics)

Transfer applicants must complete MATH 110 (http://catalog.apu.edu/search/?P=MATH%20110) (B- or higher) or equivalent (such as a 65 ALEKS)
prior to entrance in order to meet the prerequisites for CHEM 151 (http://catalog.apu.edu/search/?P=CHEM%20151). Otherwise, completion of major
requirements may take longer than the desired number of semesters.

Matriculated APU Students
To qualify for a major in allied health, biology, biochemistry, or chemistry, matriculated APU students must submit evidence of all of the following:

¢ Math: Minimum 530 math SAT, 21 math ACT, 30 ALEKS, completion of MATH 95 (http://catalog.apu.edu/search/?P=MATH%2095), or satisfaction
of GE Quantitative Literacy criteria 1-8 (excluding AP Statistics)

« Completed prospective major advising in the Department of Biology and Chemistry

Milestone Completion

In order to progress through the allied health, biology, biochemistry, or chemistry major, two milestones need to be completed. Completion of Milestone
1 allows the student to become a candidate for lower-division courses, and completion of Milestone 2 enables the student to become a candidate for
upper-division courses. These milestones are as follows:

Milestone 1
Allied Health/Biology: C- or higher in BIOL 151 (http://catalog.apu.edu/search/?P=BIOL%20151) (prerequisite: completion or waiver of MATH 95 (http://
catalog.apu.edu/search/?P=MATH%2095) or equivalent [for example, by a 45 ALEKS])

Biochemistry/Chemistry: C- or higher in CHEM 151 (http://catalog.apu.edu/search/?P=CHEM%20151) (prerequisite: B- or higher in MATH 110 (http://
catalog.apu.edu/search/?P=MATH%?20110) or equivalent [for example, by a 65 ALEKS])

All students who have not satisfied prerequisites to begin Milestone 1 courses should instead take the appropriate prerequisite courses. In some cases,
such students may require more than eight semesters to complete the requirements for the major.

Milestone 2

Allied Health (B.S., B.A. with Business emphasis)/Biology: C- or higher in BIOL 280 (http://catalog.apu.edu/search/?P=BIOL%20280) (prerequisites: C-
in BIOL 240 (http://catalog.apu.edu/search/?P=BIOL%20240) and CHEM 151 (http://catalog.apu.edu/search/?P=CHEM%20151))

Allied Health (B.A.): C- or higher in BIOL 251 (http://catalog.apu.edu/search/?P=BIOL%20251) (prerequisites: C- in BIOL 250 (http://catalog.apu.edu/
search/?P=BIOL%20250) and C- in CHEM 151 (http://catalog.apu.edu/search/?P=CHEM%20151) or B in one year of high school chemistry)

Biochemistry: C- or higher in BIOL 280 (http://catalog.apu.edu/search/?P=BIOL%20280) (prerequisites: C- in BIOC 270 (http://catalog.apu.edu/search/?
P=BIOC%20270) and CHEM 151 (http://catalog.apu.edu/search/?P=CHEM%20151)) and CHEM 252 (http://catalog.apu.edu/search/?P=CHEM
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%20252) (prerequisite: C- in CHEM 251 (http://catalog.apu.edu/search/?P=CHEM%?20251); corequisite: CHEM 262 (http://catalog.apu.edu/search/?
P=CHEM%20262))

Chemistry: C- or higher in CHEM 300 (http://catalog.apu.edu/search/?P=CHEM%20300) (prerequisite: C- in CHEM 152 (http://catalog.apu.edu/search/?

P=CHEM%20152))
Department Policies
The following are policies that apply to all students in courses offered by the department:

« A student must complete all prerequisites for a BIOC, BIOL, or CHEM course with a C- or better before taking the course (except as noted in the
course description).

from subsequent enrollment in department courses.
Any single BIOC, BIOL, or CHEM course may be taken only two times at APU.

Students may not earn a chemistry minor if they are majoring in biochemistry, nor may they earn a biology minor if they are majoring in allied health
or biochemistry.

Students missing more than three labs in a course receive an automatic F in the course.

Courses with labs in an online or correspondence format are not allowed to transfer as BIOC, BIOL, or CHEM courses.

Additional Requirements for Allied Health, Biology, Biochemistry, and Chemistry Majors

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. Failure to maintain these
requirements will result in a student being dropped from the major. Reentry to the major is by petition only.

« A minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major must be maintained.

« A student must complete each course required for the major with a C- or higher for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single class within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

All majors are required to take BIOL 496 to meet their General Education Senior Seminar or Writing 3 requirement.

While courses required of the major may be taken at other accredited institutions, subject to approval via a transfer inquiry form, lecture and
laboratory components must be taken at the same institution in the same semester.

It is strongly recommended that freshmen in all biology majors (including biochemistry) take General Chemistry | (CHEM 151) and General Biology
| (BIOL 151) the first year, and that chemistry majors start with General Chemistry | (CHEM 151) and Calculus | (MATH 165) the first year. Should
math placement assessment require algebra of the student, then that course should be taken the first year and a five-year program may be
indicated.

« BIOL 151 should be taken by allied health, biochemistry, and biology majors who receive AP biology credit, as many medical schools and graduate
programs will not accept AP biology to meet requirements for admission.

¢ Students may take a maximum of 3 units total from the following courses for elective credit toward the B.S. in Allied Health or the B.S. in Biology:

Code Title Units
BIOL 390 Pre-health Seminar

BIOL 391 Medical Missions Practicum

BIOL 394 Directed Research Internship 1-3
BIOL 490 Biology Seminar

BIOL 497 Readings 1-3

» The following courses may not be taken to meet upper-division elective requirements in any major in the
department: BIOL 325, BIOL 330, BIOL 400, and BIOL 470.

Dismissal Policy

The department will audit student compliance with these policies each semester. Failure to maintain these requirements will result in the student being
dropped from the major. Reentry to the major is by petition only.

Students with a total of three unsuccessful attempts (below C-) in any combination of BIOC, BIOL, and CHEM courses will be automatically dropped
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Science at the Secondary Level

Students planning a career in teaching science at the secondary level should prepare for the CSET examination. Students should major in biology,
chemistry, or physics to obtain subject-matter proficiency in one of these areas for the specialization test. In addition, to prepare for the breadth part of
the test, students should take:

Code Title Units
BIOL 151 General Biology | 4
BIOL 152 General Biology |l 4
CHEM 151 General Chemistry | 4
CHEM 152 General Chemistry I 4
PHYC 130 Earth Science 4
PHYC 140 Introduction to Astronomy 4
Select one of the following: 8-10

PHYC 151 Physics for Life Sciences |

& PHYC 152 and Physics for Life Sciences Il

PHYC 161 Physics for Science and Engineering |

& PHYC 162 and Physics for Science and Engineering I

Biology and Chemistry Fellowships

Each year, the Department of Biology and Chemistry offers a limited number of fellowships to selected undergraduates to participate in the Student-to-
Scholar (S2S) Program (http://www.apu.edu/clas/biochem/fellowships/) involving laboratory research with a faculty-mentor.

Programs

Majors
* Allied Health
* Allied Health (B.A.) (p. 69)
* Allied Health (B.A.): Business Emphasis (p. 71)
* Allied Health (B.S.) (p. 75)
« Allied Health (B.S.) with Integrated Credential (p. 77)
« Biochemistry (p. 80)
« Biology (p. 83)
* Chemistry (B.S.) (p. 88)
¢ Chemistry (B.A.) (p. 73)

Minors

« Biology (p. 91)
« Chemistry (p. 92)

Master’s

« Master of Science in Biotechnology (p. 90)

Courses
BIOC 270, Biomolecular Chemistry, 4 Units

Students in this course undertake a systematic and theoretical study of the biochemical activities of living cells as they are introduced to the structure,
properties, and metabolism of proteins, carbohydrates, lipids, and nucleic acids. Emphasis is on the practical application of biochemical techniques in
academic, government, and industrial laboratories today. Lecture, 3 hours; lab, 4 hours.

Prerequisite: C- or better in BIOL 151 and CHEM 152; C- or better in CHEM 251 (may be taken concurrently)

BIOC 360, Principles of Biochemistry, 4 Units

Students in this course gain a systematic and theoretical understanding of the biochemical activities of living cells, including an introduction to

the structure, properties, and metabolism of proteins, carbohydrates, lipids, and nucleic acids. This course does not meet the requirements of the
biochemistry major. Credit will not be given for both BIOC 270 and BIOC 360, nor for both BIOC 360 and BIOC 370. Lecture, 3 hours; lab, 4 hours.
Prerequisite: CHEM 252 (C- or higher)
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BIOC 370, Biomolecular Metabolism, 4 Units

Students in this course gain an in-depth understanding of biomolecule metabolism, with emphasis on the mechanisms of energy transfer and chemical
communication in living systems. Laboratory recitations foster the practical application of biochemical techniques and thorough understanding of current
literature in the field. Lecture, 3 hours; lab, 4 hours.

Prerequisite: C- or better in BIOC 270 and CHEM 252.

BIOC 390, Physical Biochemistry, 3 Units

Physical biochemistry is the study of the physical properties that govern how proteins, DNA, RNA, and other biological polymers assemble into life.
These physical properties provide a description of their interactions, from the atomic level to large macromolecular assemblies. Methods for measuring
interactions between biomolecules involving nuclear, electric, magnetic, and centrifugal fields illustrate the interrelatedness of physics and chemistry in
our understanding of conventional biology.

Prerequisite: C- or better in BIOC 270 and CHEM 252.

BIOL 90, Laboratory Safety, 0 Units

This course provides an introduction to federal, state, and local regulations, material safety data suggestions, chemical hygiene plan, labels, equipment,
spill response, and proper handling and disposal of chemicals as related to an academic laboratory.

BIOL 101, Biology and Society, 4 Units

This elementary course covers principles of cell structure and function, genetics, development, reproduction, and animal systems biology. Lecture, 3
hours; lab, 3 hours. Not intended for health or natural sciences majors. Meets the General Education Requirement: Natural Science.
Special Fee Applies

BIOL 109, Introduction to Biological Sciences, 3 Units

Designed for high school students participating in the APU/Azusa USD Summer GATE Program, this course provides an introduction and overview
of biology concentrating on cell biology, genetics, kingdoms, and ecology. The emphasis is on basic science principles, their application to real-world
situations, and developing the basic skills needed in college.

Prerequisite: High School biology course

BIOL 115, Anatomy and Physiology, 4 Units

Lecture, 3 hours; Lab, 3 hours: This is an introductory course in the principles of anatomy and physiology as they relate to the structure and function of
the living human body. It is designed for physical education majors. Does not count toward biology major credit.

Special Fee Applies

Prerequisite: BIOL 101 or BIOL 151. (Nursing Majors: High School Biology and minimum SAT/ACT scores)

BIOL 151, General Biology I, 4 Units

This foundational course for science majors is the first in a two-semester sequence covering principles of cell structure and function, genetics,
development, reproduction, and animal systems biology. Lab emphasis is on the investigative approach and experimental techniques of biology.
Lecture, 3 hours; lab, 4 hours. Meets the General Education Requirement: Natural Science.

Prerequisite: Completion or waiver of MATH 95 (for example, by a 45 ALEKS score).

BIOL 152, General Biology I, 4 Units

Lecture, 3 hours; Lab, 4 hours: This second-semester course deals with behavior, evolution, plant and animal diversity of life, plant biology, and
introduction to ecology. There is a laboratory emphasis on plant and animal biology.

Special Fee Applies

Prerequisite: C-in BIOL 151

BIOL 200, Human Anatomy for Nursing, 4 Units

Students in this intensive course study human anatomy using the systemic approach, with lab exercises utilizing human cadaver prosections. Lecture, 3
hours; discussion, 1 hour; lab, 4 hours.

Prerequisite: Preadmitted nursing major status and a B in one year of high school biology or C- in BIOL 151.

BIOL 210, Human Physiology for Nursing, 4 Units

Students in this course study how human organ systems function and maintain homeostasis. Laboratory exercises include biomedical instrumentation.
Lecture, 3 hours; lab, 4 hours.

Special Fee Applies

Prerequisite: C- in BIOL 200 and C- in CHEM 123 (may be taken concurrently) or a B in one year of high school chemistry; for nursing majors only - all
other majors by department consent.
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BIOL 220, General Microbiology, 4 Units

This course is for students majoring (or planning to major) in nursing or allied health (B.A.). The focus is on fundamental microbiological principles and
laboratory techniques, with an emphasis on disease-causing microorganisms, new and old methods of disease treatment and prevention, and host
immune responses. Lecture, 3 hours; lab, 4 hours.

Special Fee Applies

Prerequisite: Allied health (B.A.) majors: C- in BIOL 151 and C- in CHEM 151 (may be taken concurrently) ; nursing majors: C- in CHEM 123.
Department consent required.

BIOL 226, Intro to Neurobiology, 4 Units

Students in this course explore how scientists study the biological basis of human behavior, focusing on the specific aspects of neuroscience that are
directly related to various behavioral and cognitive functions. This course takes a case-study and research-based approach, relying on textbook but
also group discussion of current behavioral neuroscience research and technigues. Students develop the skills to interpret, critically analyze, and apply
relevant research and theories in the field of behavioral neuroscience and its biological basis in psychopharmacology. Lecture, 3 hours; lab, 4 hours.
Special Fee Applies

Prerequisite: C-in BIOL 151

BIOL 230, Human Anatomy and Physiology I, 4 Units

This is the first semester of a two-semester course that examines the anatomy and physiology of the human body from an integrated perspective. Topics
include basic biological and chemical concepts, tissue types, integumentary, musculoskeletal and nervous systems, and special senses. The laboratory
component includes model-based anatomical studies and the examination of physiological processes via the scientific method.

Special Fee Applies

Prerequisite: Kinesiology students only

BIOL 231, Human Anatomy and Physiology IlI, 4 Units

This is a continuation of the Human Anatomy and Physiology | course. Topics include metabolism and the autonomic nervous, endocrine,
cardiovascular, lymphatic, respiratory, urinary and reproductive systems. The laboratory component includes model-based anatomical studies and the
examination of physiological processes via the scientific method. Meets the General Education Requirement: Natural Science.

Special Fee Applies

Prerequisite: C- or higher in BIOL 230. Kinesiology students only.

BIOL 240, Biology of Microorganisms, 4 Units

This course covers the fundamental principles and techniques of microbiology, with emphasis on the role of microorganisms in disease, immunity, and
food production. Lecture, 3 hours; Lab, 4 hours.

Special Fee Applies

Prerequisite: C-in BIOL 151 and BIOL 152 or BIOL 250, as well as CHEM 151 (May be taken concurrently). Department consent required for all majors
outside of the Department of Biology and Chemistry.

BIOL 250, Human Anatomy, 4 Units

This intensive course in human anatomy uses the systemic approach, with lab exercises utilizing human cadaver prosections. Lecture, 3 hours;
discussion, 1 hour; lab, 4 hours.

Special Fee Applies

Prerequisite: C- in BIOL 151; for allied health and kinesiology (health professions concentration) majors only-all other majors by department consent.

BIOL 251, Human Physiology, 4 Units

Students in this course study how human organ systems function and maintain homeostasis. Laboratory exercises include biomedical instrumentation.
Lecture, 3 hours; lab, 4 hours.

Special Fee Applies

Prerequisite: C- in BIOL 250 and C- in CHEM 151 or a B in one year of high school chemistry; for allied health and kinesiology (health professions
concentration) majors only-all other majors by department consent.

BIOL 280, Cell Biology, 4 Units

This course covers a theoretical approach to cellular and molecular biology, including ultrastructure, cytology, metabolism, and molecular genetics.
Laboratory emphasis is given to electron microscopy, centrifugation, and DNA and protein electrophoresis. Lecture, 3 hours; lab, 4 hours; discussion/
quiz, 1 hour.

Special Fee Applies

Prerequisite: Allied health and biology majors: C- in BIOL 240 and C- in CHEM 151; biochemistry majors: C- in BIOC 270.

BIOL 300, Genetics, 4 Units

This course covers the principles of heredity, including Mendelism, cytogenetics, population theory, human medical genetics and gene regulation,
classical laboratory experimentation, and modern molecular biology techniques. Lecture, 3 hours; Lab, 4 hours. Meets the General Education
Requirement: Integrative and Applied Learning.

Special Fee Applies

Prerequisite: C- in BIOL 280
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BIOL 320, Ecology, 4 Units

This course provides an understanding of the relationship of plants and animals to their environment, with particular consideration given to distribution,
communities, and population analysis. Lecture, 3 hours; Lab, 4 hours. Meets the General Education Requirement: Civic Knowledge and Engagement.
Special Fee Applies

Prerequisite: C-in BIOL 152 and BIOL 280; Upper-division status.

BIOL 325, Humans and the Environment, 4 Units

Through lecture and lab experience students study the historical, biblical, and scientific aspects of the environment with particular emphasis on the
impact of humans on God's world. Students explore a variety of environmental aspects related to economics, global studies, and missiology in individual
studies/papers. Does not count toward biology major credit. Meets the General Education Requirement: Natural Science.

BIOL 325H, Humans and the Environment - Honors, 4 Units

Through lecture and lab experience students study the historical, biblical, and scientific aspects of the environment with particular emphasis on the
impact of humans on God's world. Students explore a variety of environmental aspects related to economics, global studies, and missiology in individual
studies/papers. Does not apply for biology major credit. Meets the General Education Requirement: Natural Science.

Prerequisite: To enroll in the course, must be a student admitted to the Honors Program and be considered a member in 'active’ status.

BIOL 326, Neurobiology, 4 Units

Students in this course undertake a detailed study of the structure and function of animal nervous systems. Special emphasis is given to the anatomy
and neurophysiology of reflexes, motor pathways, senses, and neurological diagnosis. This course is designed for students oriented toward the health
sciences. Lecture, 3 hours; lab, 4 hours. Meets the General Education Requirement: Integrative and Applied Learning.

Special Fee Applies

Prerequisite: C- or better in BIOL 280

BIOL 330, Gender Differences, 3 Units

Lecture/Discussion, 3 hours: This course examines in detail differences in gender. Realizing gender differences are related to one's chronological
age, these differences are studied from the biological, psychological, sociological, and theological perspectives and understood that each perspective
influences the others. Does not count toward biology major credit.

BIOL 336, Vertebrate Biology, 4 Units

Lecture, 3 hours; Lab, 4 hours: This course provides a comprehensive survey of the natural history, anatomy, and systematics of vertebrate animals -
fish, amphibians, reptiles, birds, and mammals. Laboratory will include training in dissection skills and experience with a human cadaver.

Special Fee Applies

Prerequisite: C-in BIOL 152

BIOL 340, Invertebrate Biology, 4 Units

Lecture, 3 hours; Lab, 4 hours: The classification, natural history, and functional morphology of invertebrate phyla are studied.
Prerequisite: C- in BIOL 152

BIOL 342, Medical Microbiology, 3 Units

This lecture course emphasizes the importance of microbiology to medicine and applied areas of science. The spectrum of infectious agents, host
response, current diagnostic methodologies, and recent advances/problems in diagnosis and treatment are covered.
Prerequisite: C- in BIOL 240 and BIOL 280

BIOL 346, Regional Human Anatomy, 4 Units

This is a dissection-based course in human anatomy, utilizing cadavers and a regional approach to studying the human body. Upon completion,
students are able to identify major skeletal, muscular, nervous, and vascular structures; organs; and the relationships of these structures to each other in
each body area. Students also learn about the flow of blood from the heart through vascular structures to organs and limbs, as well as the structure and
significance of the cervical, brachial, and lumbosacral plexuses, and are able to explain the actions of muscles based on origin and insertions. Students
gain skills in dissection, collaborating with colleagues to perform dissections and present findings to the class. Finally, students gain an appreciation

of the intricacy and detail of the human body, the importance of precision and accuracy in experimental work, and the value of collaborative learning.
Lecture, 3 hours; discussion, 1 hour; lab, 4 hours.

Special Fee Applies

Prerequisite: C- in BIOL 151 and BIOL 280; allied health (B.A.) majors: C- in BIOL 151 and BIOL 251.

BIOL 350, Mammalian Physiology, 4 Units

Lecture, 3 hours; Discussion, 1 hour; Lab, 3 hours: This course offers an analysis of physiological mechanisms in animals with emphasis on the function
at the organ systems level. This course is appropriate for those preparing for medical school and related graduate study. Introductory experiences
applying physiological principles to clinical medicine are covered.

Special Fee Applies

Prerequisite: C- in BIOL 280
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BIOL 365, Plant Biology, 4 Units

Lecture, 3 hours; Lab, 4 hours: This course introduces botanical research topics, including plant classification, genetics, structure and function, growth
and development, and evolution and ecology. It integrates themes and processes of the California State Science framework.
Prerequisite: C- in BIOL 280

BIOL 370, Prosection, 1 Unit

Students are introduced to the human body through gross dissection and demonstration of selected portions of a human cadaver. This course requires
30 hours of laboratory.

BIOL 390, Pre-health Seminar, 1 Unit

This course provides a background to the Biblical, historical and philosophical aspects of healthcare as well as an understanding of the reasons to
pursue a career in the field. The course also covers the key principles required for success in applying for and matriculation into graduate programs in
healthcare fields such as writing effective personal statements and interviewing well.

Prerequisite: Junior standing

BIOL 391, Medical Missions Practicum, 1 Unit

Lecture/Discussion, 1 hour: This course offers a practicum experience for students preparing for a career in the medical/health-related sciences. Didactic
medical-clinical instruction in first aid, assessment, and medical history is emphasized. Students gain practical field experience as Team Luke members
with Mexico Outreach.

Prerequisite: BIOL 101, BIOL 151, or BIOL 250

BIOL 394, Directed Research Internship, 1-3 Units

This course provides instruction in research design and technique, and gives students experience in the research process. The 1-unit expectation
encompasses no fewer than 30 hours of work with accompanying reading, log writing, and seminar presentation within the department or in a university
research symposium. May be repeated, subject to department policies.

Prerequisite: Department permission

BIOL 395, Biological Science Internship, 1-3 Units

This course gives students an opportunity to apply classroom knowledge in real-world settings through paid or volunteer science-related internships
with local businesses or organizations. Students gain a realistic view of their career goals, explore possible career choices, and gain valuable
experience under the guidance of their job supervisor and academic supervisor. Internship committee approval is required for this course. Internship site
requirements may vary; email biologyandchemistry@apu.edu for details.

Prerequisite: 3.0 GPA, department consent, and a C- or higher in the following: allied health B.A.: BIOL 251; allied health B.A. business emphasis,
allied health B.S., and biology majors: BIOL 280; biochemistry majors: BIOC 270 and CHEM 252; chemistry majors: CHEM 300

BIOL 396, Topics in Biology and Christian Thought, 1 Unit

This course covers the basic ideas behind the Creation/evolution and Creation care discussions. Students are exposed to, and are asked to critically
evaluate the scientific, philosophical, and theological foundations of these two debates.
Prerequisite: BIOL 151, CHEM 152, UBBL 100 or UBBL 230, Junior Level Standing

BIOL 400, Science and Children, 4 Units

Lecture, 3 hours; Lab, 3 hours: This course is designed for liberal studies majors interested in obtaining a Multiple-Subject Teaching Credential. It assists
the student in developing knowledge and skills in science content for teaching science concepts and processes emphasized in the California State
Science Framework, K-6. Does not count toward biology major credit.

Special Fee Applies

BIOL 410, Molecular Biology, 4 Units

Lecture, 3 hours; Lab, 4 hours: This course covers the traditional molecular biology curriculum which includes transcription, translation, and gene
expression in both prokaryotes and eukaryotes. Lecture includes theory on key molecular techniques. Laboratory exercises emphasize current
technigues in molecular biology such as molecular cloning, blotting, PCR, and assays of gene expression.

Prerequisite: C- in BIOL 280

BIOL 435, Stewardship Ecology, 3 Units

The history of humankind's view of nature and the resulting treatment of nature that arise from such views are examined. The biblical approach known
as stewardship ecology is developed and supported as a foundation for the student's approach to this field.
Prerequisite: C- in BIOL 320

BIOL 440, Developmental Biology, 3 Units

Lecture/Lab/Discussion, 3 hours: This is a study of the origin, morphology, and chemical control of developing germ layers, tissues, and systems of the
body.

Prerequisite: BIOL 280 (C- or higher)
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BIOL 450, Histology, 4 Units

Lecture, 3 hours; Lab, 4 hours: This course teaches the structure and function of animal tissues. Emphasis is on preparation and recognition techniques
of cell and tissue structure.
Prerequisite: C- in BIOL 280

BIOL 454, Electron Microscopy for Biological Sciences, 2 Units

This lecture course deals with theory and principles of various microscopy methods, with emphasis given to electron optics, specimen preparation, and
operation of transmission and scanning electron microscopes and ultrastructure analysis.

Prerequisite: PHYC 151, PHYC 152 or instructor consent

BIOL 455, Laboratory in Electron Microscopy, 2 Units

This companion course to BIOL 454 covers biological and medical specimen preparation techniques and basic photographic protocol. Current laboratory
instrumentation, dealing with both scanning and transmission electron microscopy, is emphasized.

Prerequisite: BIOL 280 or BIOL 454 (may be taken concurrently)

BIOL 465, Practicum and Topics in Allied Health, 4 Units

This course deals with diagnosis strategies, prevention, and rehabilitation programs integral to the field of allied health. An emphasis on research
literature facilitates students' development of knowledge, aptitudes, and skills within the allied health field. The clinical laboratory component emphasizes
current instrumentation and practice. Lecture/discussion, 3 hours; lab, 4 hours. Meets the General Education Requirement: Integrative and Applied
Learning.

Special Fee Applies

Prerequisite: C- or higher in the following: BIOL 280 or KIN 490; BIOL 250 or BIOL 336 or BIOL 230; BIOL 251 or BIOL 350 or BIOL 231 (may be taken
concurrently). For allied health (B.A.) majors, the only prerequisite is a C- or higher in BIOL 251.

BIOL 470, Science for the MCAT, 1 Unit

This course builds on lower-division courses in general and organic chemistry, biology, and physics to prepare students for the basic science content
contained in the Medical College Admission Test (MCAT). Additional topics in genetics, biochemistry, physiology, and physics are presented and
integrated with practical mathematical skills in an interactive problem-solving setting. The course is intended for students with upper-division standing
and acceptance to a premedical program. This course may be repeated for 2 units of credit.

BIOL 490, Biology Seminar, 1 Unit

This course consists of review and discussion of current periodical literature. Written and verbal presentations are required.
Prerequisite: Junior or Senior Standing

BIOL 494, Advanced Topics in Biology, 4 Units

This course presents advanced coverage of topics in physiology or other biological sciences. The course may be repeated for credit when different
topics are offered. Lecture plus laboratory.
Prerequisite: C- or higher in BIOL 280; Jr or Sr Standing

BIOL 495, Advanced Topics in Biology, 3 Units

This course presents advanced coverage of topics in physiology or other biological sciences. The course may be repeated for credit when different
topics are offered. Lecture only.
Prerequisite: C- or higher in BIOL 280; Jr or Sr Standing

BIOL 496, Writing 3: Ethics and the Sciences, 3 Units

This course covers the basics of worldviews, science, and ethics while delving deeper into the details of various ethical perspectives and their
implications for science. Specific areas of science are explored from a Christian ethics viewpoint through lectures, writing instruction, a thesis, and oral
presentations. Meets the General Education Requirement: Writing 3: Writing in the Disciplines.

Prerequisite: Writing 2 and a C- or higher in one of the following: BIOL 280, CHEM 252, CHEM 240, or BIOL 465 (Allied Health B.A. only). Department
consent required.

BIOL 497, Readings, 1-3 Units

This is a program of study concentrating on assigned readings, discussions, and writing arranged between and designed by, a university student of
upper-division standing and a full-time professor. An independent study fee is assessed for each enrollment in this class. May be repeated subject to
department policies.

BIOL 498, Directed Research, 1-3 Units

This course provides instruction in research design and technique, and gives students experience in the research process. The 1-unit expectation
encompasses no fewer than 30 hours of work with accompanying reading, log writing, and seminar presentation within the department or in a university
research symposium. No more than 1 unit may be used to fulfill preparatory readings requirement. May be repeated subject to department policies.
Prerequisite: Junior or senior standing and department permission.
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BIOT 500, Biotechnology Internship, 3 Units

The biotechnology internship is a mandatory component of the Masters of Science in Biotechnology program, and is reserved for students enrolled

in that program. The internship requirement is 320 hours, and generally takes 10-12 weeks to complete. Internships may be paid or unpaid, and are
carried out at the business sites of biomedical product companies. Internship projects are presented at a biotechnology internship symposium in the fall
semester after completion of the internship.

Prerequisite: BIOT 511, BIOT 512, and BIOT 515.

BIOT 510, Commercialization of Technology, 3 Units

This course serves as an introduction to issues related to new product development, formulating strategies, acquiring resources, setting up and
managing operations, and creating technology-focused businesses with an emphasis on ethics in the high-tech workforce environment. Assignments
and project focus on learning how to manage and commercialize technology.

Prerequisite: Must be admitted into the M.S. in Biotechnology program.

Corequisites: BIOT 513 and BIOT 514

BIOT 511, Molecular Biology, Pharmacology, and Toxicology of Biopharmaceutics, 3
Units

This course is an overview of molecular biology, pharmacology, and toxicology concepts as applied to the development of biopharmaceutical products
and biomedical devices. Students work collaboratively toward a final project to propose a new pharmaceutical product and/or biomedical device.
Prerequisite: BIOT 510, BIOT 513, and BIOT 514.

Corequisites: BIOT 512 and BIOT 515

BIOT 512, Bioinformatics, 3 Units

This course is an introduction to the strategies, approaches, and computer applications used in drug discovery, database design, and data mining.
Case studies illustrate specific applications of the methods for measuring, visualizing, representing, inferring, clustering, classifying, and modeling
biotechnological data. Class format involves didactic instruction and hands-on experience with various bioinformatics tools and databases.
Prerequisite: BIOT 510, BIOT 513, and BIOT 514.

Corequisites: BIOT 511 and BIOT 515

BIOT 513, Regulatory Affairs for the Biotechnology Industry, 3 Units

This course is a detailed examination of the terminology, timelines, and practices followed by regulatory affairs professionals employed in the
biotechnology industry. Case studies from the industry are examined to supplement certain topics and to illustrate interpretation of regulations.
Prerequisite: Must be admitted into the M.S. in Biotechnology program.

Corequisites: BIOT 510 and BIOT 514

BIOT 514, Probability and Statistics for the Biotechnology Industry, 3 Units

This course is an examination of the statistical methods and computer applications used in drug manufacturing processes. Topics covered include data
presentation, probability, hypothesis testing, univariate and multivariate analysis, linear regression, and confidence interval estimation.

Prerequisite: Must be admitted into the M.S. in Biotechnology program.

Corequisites: BIOT 510 and BIOT 513

BIOT 515, Project Management for the Biotechnology Industry, 3 Units

This course is designed to prepare students in business, engineering, and technology for the task of managing projects, such as information technology
projects, business process improvement projects, and product development projects.

Prerequisite: BIOT 510, BIOT 513, and BIOT 514.

Corequisites: BIOT 511 and BIOT 512

BIOT 516, Ethics for Biomedical Products Industries, 3 Units

Biotechnology exists at a critical intersection of science and ethics, and the power and potential of biotechnology demands caution to ensure ethical
progress. This course examines the ethical roles and responsibilities of key participants in the biomedical development process, including industry,
government, and healthcare authorities. Students examine ethical issues related to biomedical product advancement and use, and specific areas of
science are also explored from a Christian ethics viewpoint through lectures, student oral presentations, team debate, and final written projects.
Prerequisite: BIOT 511, BIOT 512, and BIOT 515.

Corequisites: BIOT 500 and BIOT 600A

BIOT 517, Clinical Trials, 3 Units

This course examines governmental laws, practices, and regulations associated with human clinical trials, and includes development and evaluation of a
series of in-class assignments with class discussion and a capstone project for small student groups culminating with in-class presentations.
Prerequisite: BIOT 500, BIOT 516, and BIOT 600A.

Corequisite: BIOT 600B
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BIOT 600A, Master's Degree Project I, 3 Units

This 3-unit course comprises the first part of the capstone master's degree project (MDP) for the M.S. in Biotechnology program, and is to be taken
in the fall semester of students' second year. In this course, students identify and begin work on the MDP, for which they must complete a minimum
of 480 hours of in-person work at a project site approved by the program director-120 hours in BIOT 600A, and the balance of the hours in the 9-unit
BIOT 600B in the spring semester of students' second year.

Prerequisite: BIOT 511, BIOT 512, and BIOT 515, and good second-year standing in the M.S. in Biotechnology program.

Corequisites: BIOT 500 and BIOT 516

BIOT 600B, Master's Degree Project II, 9 Units

This 9-unit course comprises the second part of the capstone master's degree project (MDP) for the M.S. in Biotechnology program, and is to be taken
in the spring semester of students' second year. In this course, students must complete the remaining 360 hours of in-person work at a project site
approved by the program director, and must also give an oral presentation (defense) and a written report of the project to fulfill the degree requirement.
Prerequisite: BIOT 500, BIOT 516, and BIOT 600A, and good standing in the M.S. in Biotechnology program.

Corequisite: BIOT 517

CHEM 90, Laboratory Safety, 0 Units

Students are introduced to federal, state, and local regulations, material safety data suggestions, chemical hygiene plans, labels, equipment, spill
response, proper handling, and disposal of chemicals as related to an academic laboratory.

CHEM 101, Chemistry and Society, 4 Units

This elementary course surveys contemporary and relevant topics in our society, and explores the basic laws and concepts of modern chemistry behind
these topics. Lecture, 3 hours; Lab, 3 hours. Meets the General Education Requirement: Natural Science. Not intended for health or natural science
majors.

Special Fee Applies

CHEM 105, Citizen Chemistry, 4 Units

Lecture, 3 hours; Lab, 3 hours: This course is designed for nonscience majors and presents chemistry in its broad cultural, social, and economic context.
The lectures and laboratories cover experiences that are of concern to students' everyday lives.

CHEM 123, General, Organic, and Biological Chemistry for the Health Sciences, 4 Units
This course comprises an overview of general, organic, and biological chemistry topics, with an emphasis on health science applications. Topics include
radioactivity, intermolecular forces, solution behavior, acids and bases, nomenclature, physical characteristics of organic compounds, and selected
reactions, with focus on the simple organic functional groups and carbonyl chemistry. Biochemistry topics cover chemical reactions and physiological
significance of cellular macromolecules including proteins, enzymes, and nucleic acids, as well as metabolism. Lecture, 3 hours; lab, 3 hours. Meets the
General Education Requirement: Natural Science.

Prerequisite: C- in CHEM 101 or a B in one year of high school chemistry, and preadmitted nursing status or department consent.

CHEM 151, General Chemistry I, 4 Units

This is a foundational course for science majors and the first in a two-semester sequence covering the basic laws and concepts of modern chemistry.
Topics include atomic structure, chemical bonding, thermochemistry, stoichiometry, chemical reactions, solution chemistry, nuclear chemistry, and the
behavior of gases. Lecture, 3 hours; lab, 3 hours. Meets the General Education Requirement: Natural Science.

Special Fee Applies

Prerequisite: B- or higher in MATH 110 or equivalent (for example, by an ALEKS score of 65).

CHEM 152, General Chemistry II, 4 Units

This is a foundational course for science majors and the second part of a two-semester sequence covering the basic laws and concepts of modern
chemistry. Topics covered include solution chemistry, chemical kinetics, equilibrium, acid-base theory, thermodynamics, and electrochemistry. Lecture, 3
hours; lab, 4 hours.

Special Fee Applies

Prerequisite: C- in CHEM 151

CHEM 240, Introduction to Organic and Biochemistry, 4 Units

Lecture, 3 hours; Lab, 3 hours: Students are introduced to the names, properties, and reactions of organic functional groups with applications to
biochemical monomers and macromolecules.

Special Fee Applies

Prerequisite: C- in CHEM 152

CHEM 251, Organic Chemistry: Theory I, 3 Units

This general course covers bonding theory, structure analysis, isomers, nomenclature, physical properties, functional groups, fundamental reaction
mechanisms, stereochemistry, spectroscopy, and synthesis of hydrocarbons.

Prerequisite: C or better in CHEM 152;

Corequisite: CHEM 261
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CHEM 252, Organic Chemistry: Theory Il, 3 Units

This general course covers spectroscopy, physical properties, reaction mechanisms, thermodynamics, kinetics, aromaticity, and fundamental reaction
mechanisms of hydrocarbons, carbonyl compounds, and biological macromolecules.

Prerequisite: C- in CHEM 251;

Corequisite: CHEM 262

CHEM 261, Organic Chemistry - Lab, 1 Unit

Techniques of determining chemical and physical properties and synthesis of organic compounds are the focus of laboratory study. Must be taken
concurrently with CHEM 251.

Special Fee Applies

Corequisite: CHEM 251

CHEM 262, Organic Chemistry - Lab, 1 Unit

Techniques of determining chemical and physical properties and synthesis of organic compounds are the focus of laboratory study.
Special Fee Applies
Corequisite: CHEM252

CHEM 300, Quantitative Chemical Analysis - Theory, 2 Units

The theoretical basis of gravimetric and volumetric analyses are covered in this course. Topics include multiequilibria, acid-base equilibria, and redox
reactions as applied to quantitative analysis.
Prerequisite: C- in CHEM 152

CHEM 310, Quantitative Chemical Analysis - Laboratory, 2 Units

This is a laboratory course in the analysis of materials by the methods studied in CHEM 300.
Corequisite: CHEM 300

CHEM 320, Instrumental Analysis: Theory, 3 Units

This course covers the theory and operation of modern analytical equipment, including electrochemical methods; UV-visible, infrared, and flame
emission spectrophotometry; chromatographic methods; and others. Meets the General Education Requirement: Integrative and Applied Learning.
Prerequisite: C- or better in CHEM 300, C- or better in CHEM 310

CHEM 330, Instrumental Analysis - Lab, 1 Unit

In this laboratory course, students analyze materials by the methods studied in CHEM 320.
Prerequisite: CHEM 320

CHEM 394, Directed Research Internship, 1-3 Units

This course provides instruction in research design and technique, and gives students experience in the research process. The 1-unit expectation
encompasses no fewer than 30 hours of work with accompanying reading, log writing, and seminar presentation within the department or in a university
research symposium. May be repeated, subject to department policies.

Prerequisite: Department permission

CHEM 395, Chemical Science Internship, 1-3 Units

This course gives students an opportunity to apply classroom knowledge in real-world settings through paid or volunteer science-related internships with
local businesses or organizations. Under the joint direction of the instructor and an on-site supervisor, students gain hands-on experience as well as
realistic views of potential career fields in the chemical sciences. Internship site requirements may vary; email biologyandchemistry@apu.edu for details.
Prerequisite: 3.0 GPA, department consent, and a C- or higher in the following: allied health (B.A.) majors: BIOL 251; allied health (B.A. business
emphasis and B.S.) and biology majors: BIOL 280; biochemistry majors: BIOC 270 and CHEM 252; chemistry majors: CHEM 300.

CHEM 401, Physical Chemistry I, 3 Units

This is an advanced course covering the theoretical basis of thermodynamics, including the laws of thermodynamics and their applications. Topics
include energy, enthalpy, entropy, gas laws, kinetic model of gases, phases, chemical potential, and the kinetics of chemical reactions.
Prerequisite: C in CHEM 152 and C- in MATH 165

CHEM 402, Physical Chemistry II, 3 Units

This is an advanced course covering the Schrodinger equation and its applications to the particle in a box, the rigid rotor, and the harmonic oscillator.
Once a firm foundation has been established in the underlying theories of quantum mechanics, they are applied to atomic and molecular structure,
vibrational and electronic spectroscopy, and computational chemistry.

Prerequisite: C- or higher in CHEM 401 and C- or higher in MATH 268; recommended: PHYC 152 or PHYC 162.
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CHEM 411, Physical Chemistry | Lab, 1 Unit

This is an upper-level laboratory over one semester on thermodynamics and kinetics and their applications. Laboratories include experiments,
theoretical calculations, and mathematical methods recitations on the topics of partial molar volume, calorimetry, phase diagrams, electrochemistry,
kinetics, colligative properties, molecular dynamics, and partial derivatives.

Special Fee Applies

Corequisite: CHEM 401

CHEM 412, Physical Chemistry Il Lab, 1 Unit

This is an upper-level laboratory over one semester on quantum mechanics and its applications. Laboratories include experiments, theoretical
calculations, and mathematical methods recitations on the topics of linear algebra, multivariable calculus, symmetry, probability, Planck temperature
distribution, photoelectric effect, quantum dots, spectroscopy, particle in a box, and molecular orbitals.

Special Fee Applies

Corequisite: CHEM 402

CHEM 451, Advanced Organic Chemistry, 4 Units

This course covers advanced physical organic chemistry, modern organic synthesis strategies, reaction mechanisms, and bonding theories.
Prerequisite: CHEM 252

CHEM 461, Inorganic Chemistry, 3 Units

This course lays a foundation in the subjects of atomic structure, bonding theory, symmetry theory, and acid-base chemistry, which is then used
to explore advanced topics involving crystalline compounds, coordination compounds, and organometallic compounds. Topics include bonding,
spectroscopy, and kinetics.

Prerequisite: C- in CHEM 252

CHEM 490, Chemistry Seminar, 1 Unit

The seminar consists of reviews, reports, and discussions on current scientific literature.
Prerequisite: Senior Standing

CHEM 495, Advanced Topics in Chemistry, 3-4 Units

This course presents advance coverage of topics in chemistry. Course credit is 4 units when a laboratory component is included. The course may be
repeated for credit when different topics are offered.
Prerequisite: Junior Standing

CHEM 497, Readings, 1-4 Units

This is a program of study concentrating on assigned readings, discussions, and writing arranged between and designed by a university student of
upper-division standing and a full-time professor. An independent study fee is assessed for each enrollment in this class. May be repeated subject to
department policies.

CHEM 498, Directed Research, 1-3 Units

This course provides instruction in research design and technique, and gives students experience in the research process. The 1-unit expectation
encompasses no fewer than 30 hours of work with accompanying reading, log writing, and seminar presentation within the department or in a university
research symposium. No more than 1 unit may be used to fulfill preparatory readings requirement. May be repeated subject to department policies.
Prerequisite: Junior or senior standing and department permission.

PRBI 101, Fundamentals of Biology, 4 Units

Lecture, 3 hours; Lab, 3 hours: This basic course covers the themes of cell biology, genetics, ecology, evolution, and human biology. It promotes an
appreciation for the unification and interdependence of all life. Does not count toward biology major credit. Meets the General Education Requirement:
Natural Science.

Special Fee Applies

PRCH 101, Introduction to Chemistry, 4 Units

Lecture, 3 hours; Lab, 3 hours: This elementary course is designed for the student with no previous high school or college chemistry. Prepares the
student for PRCH 123 or PRCH 151. Meets the General Education Requirement: Natural Science.
Special Fee Applies

PRCH 123, General, Organic, and Biological Chemistry for the Health Sciences, 4 Units
This course covers an overview of general, organic, and biological chemistry topics with a particular emphasis on health science applications. Topics
include radioactivity, intermolecular forces, solution behavior, acids and bases, nomenclature, physical characteristics of organic compounds, and
selected reactions with focus on the simple organic functional groups and carbonyl chemistry. The biochemistry topics cover chemical reactions

and physiological significance of cellular macromolecules including proteins, enzymes, nucleic acids, and metabolism. Meets the General Education
Requirement: Natural Science.

Prerequisite: C- in PRCH 101 or Pre-admitted Nursing status and B in one year of high school chemistry
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Cristian Aguilar (http://www.apu.edu/faculty/caguilar/), Ph.D., Biology

Philip Cox (http://www.apu.edu/faculty/pcox/), Ph.D., Chemistry

Michael Drummond, Ph.D.

Dustin Van Hofwegen (http://www.apu.edu/faculty/dvanhofwegen/), Ph.D., Biology
Elijah Roth (http://www.apu.edu/clas/faculty/eroth/), Ph.D.

Marian Saleh (http://www.apu.edu/faculty/msaleh/), M.A., M.S., Biology

Ryan Somers (http://www.apu.edu/faculty/rmsomers/), PT, DPT, Biology

Adjunct Faculty

Kenneth Cairns, Biology

John Dobrenen (http://www.apu.edu/faculty/jdobrenen/), M.A., Biology
Brian Enzenauer, B.S., Chemistry

Louise Huang (http://www.apu.edu/faculty/lhuang/), Ph.D., Chemistry
James lvey, M.D., Biology

Ashley Olsen, D.P.T., Biology

Zizette Saleh, M.D., Biology

Kathy Shyers (http://www.apu.edu/faculty/kshyers/), M.S., Biology

Tammy Milhon, B.S., Biology
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Matt Sanders (http://www.apu.edu/faculty/msanders/), M.S., Biology

Jennifer Somers, B.S., Biology

Professors Emeriti
Bruce Spalding (http://www.apu.edu/faculty/bspalding/), Ph.D., Biology

James White (http://www.apu.edu/faculty/jwhite/), Ph.D., Chemistry

Laboratory Manager
Nicole Mulcahy-Flores, M.A.

Laboratory Technicians

Mary DerMovsesian, M.A.

Nicole Kemenesi, B.S.

Victoria Sanchez, B.S., Research Assistant
Paul Spielman, B.S.

Yun-Lan Wong, M.S., Research Assistant
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B.A. in Allied Health

66-68 units

Allied health encompasses professions that provide technical, therapeutic, and support services within the healthcare field. The Bachelor of Arts in
Allied Health program (https://www.apu.edu/clas/programs/allied-health-major/) comprises a rigorous curriculum that combines foundational biological,
chemical, and physical knowledge with a variety of applied topics including psychology, statistics, and electives tailored to the student's career goals.
This program also provides an environment where undergraduate students can develop a Christian worldview and learn to integrate their faith into their
future careers as allied health professionals.

The B.A. in Allied Health program is excellent preparation for a variety of allied health professions and meets most of the prerequisites for careers or
graduate work in cytotechnology, entry-level master’s in nursing, nutrition and dietetics, occupational therapy, orthotics and prosthetics, physical therapy,
physical therapy assistance, and radiation technology. Students interested in these careers may consider APU’s Pre-Physical Therapy/Occupational
Therapy Track (p. 229).

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units
Biology
BIOL 151 General Biology | £ 4
BIOL 220 General Microbiology 2 4
or BIOL 226 Intro to Neurobiology
BIOL 250 Human Anatomy 4
BIOL 251 Human Physiology 4
BIOL 396 Topics in Biology and Christian Thought 3 1
BIOL 465 Practicum and Topics in Allied Health 4 4
BIOL 496 Writing 3: Ethics and the Sciences 2 3
Chemistry
CHEM 151 General Chemistry | 1+ © 4
CHEM 152 General Chemistry 11 ® 4
Math
MATH 130 Introduction to Statistics " 8 3
Physics
PHYC 151 Physics for Life Sciences | L6 4
PHYC 152 Physics for Life Sciences I 6 4
Psychology
PSYC 110 General Psychology 2
PSYC 290 Human Growth and Development o
B.A. Electives, Group 1
Select two of the following: 8
BIOL 346 Regional Human Anatomy
CHEM 240 Introduction to Organic and Biochemistry 10,11

KIN 363 Physiology of Exercise 22
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KIN 364 Kinesiology 12
B.A. Electives, Group 2
Select three of the following (at least one must be in PSYC): 9-11
BIOL 394 Directed Research Internship
BIOL 395 Biological Science Internship
PSYC 345 Psychology of Child and Adolescent Development 2
PSYC 355 Psychology of Adult Development
PSYC 360 Abnormal Psychology
PSYC 362 Research Methods in Psychology
PSYC 380 Psychology of Personality
PSYC 385 Health Psychology
PSYC 400 Multicultural Psychology **
PSYC 410 Psychology of Exceptional Children
PSYC 432 Psychosocial Interventions in Pediatric Health Care
PSYC 485 Stress and Coping
Total Units 66-68

Meets the General Education Natural Sciences requirement.

2 BIOL 220 is recommended for students interested in nursing careers. BIOL 226 is recommended for students interested in physical therapy
careers.

3 BIOL 152 meets this requirement if taken at APU.

4 Meets the General Education Integrative and Applied Learning requirement.

° Meets the General Education Writing 3 requirement.

6 This course may be waived with an appropriate Advanced Placement test score.

! Meets the General Education Quantitative Literacy requirement.

8 MATH 130 does not meet the math prerequisite for BIOL 151 or CHEM 151. MATH 95, an ALEKS score of 45, or equivalent is the math
prerequisite for BIOL 151; MATH 110 (with a B-), an ALEKS score of 65, or equivalent is the math prerequisite for CHEM 151.

9 Meets the General Education Social Sciences requirement.

10 Recommended for students interested in nursing careers.

1 CHEM 251, CHEM 261, CHEM 252, CHEM 262, and BIOC 360 taken together meet the requirements of B.A. elective CHEM 240 and an
additional B.A. elective from either elective group.

12 Recommended for students interested in physical therapy careers.

13

Meets the General Education Intercultural Competence requirement.

Program Learning Outcomes
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Demonstrate a broad knowledge base in their chosen field.

. Effectively communicate scientific ideas and research orally.

. Effectively communicate scientific ideas and research in writing.

. Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.
. Demonstrate laboratory skills and techniques.
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. Express a Christian worldview that integrates faith with their vocation.
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B.A. In Allied Health with Business
Emphasis

67 units

Allied health encompasses professions that provide technical, therapeutic, and support services within the healthcare field. The Bachelor of Arts in
Allied Health with Business Emphasis program (https://www.apu.edu/clas/programs/allied-health-major/emphasis/) comprises a rigorous curriculum that
combines foundational biological, chemical, and physical knowledge with core business courses including accounting, marketing, and microeconomics.
This program also provides an environment where undergraduate students can develop a Christian worldview and learn to integrate their faith into their
future careers as allied health business professionals.

The B.A. in Allied Health with Business Emphasis program is excellent preparation for a variety of careers in industry, government, and health care that
require a background in science and business, including but not limited to such fields as healthcare administration, pharmaceutical and biotechnology
sales and service, and public health. Students in this major are required to collaborate with science and/or business faculty in a research project, or
participate in an off-campus internship in a business setting.

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units

Required Core Courses

Biology

BIOL 151 General Biology | . 4

BIOL 152 General Biology I 4

BIOL 240 Biology of Microorganisms 4

BIOL 280 Cell Biology 4

BIOL 496 Writing 3: Ethics and the Sciences 2 3

Chemistry

CHEM 151 General Chemistry | L3 4

CHEM 152 General Chemistry I £ 4

CHEM 240 Introduction to Organic and Biochemistry 4

Math

MATH 130 Introduction to Statistics * 3

Physics

PHYC 151 Physics for Life Sciences | L3 4

PHYC 152 Physics for Life Sciences I & 4

Business

ACCT 120 Principles of Accounting | 4

MGMT 210 Principles of Management 3

MKTG 260 Principles of Marketing 3

FIN 300 Business Finance for Managers 3
or FIN 320 Principles of Corporate Finance

ECON 251 Principles of Microeconomics 3
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Required Internship Course

BUSI 350 Business Internship
or BIOL 395 Biological Science Internship
Upper-Division Electives
BIOC 360 Principles of Biochemistry 5
BIOC 270 Biomolecular Chemistry 5
BIOC 370 Biomolecular Metabolism °
BIOL 300 Genetics °
BIOL 320 Ecology ’
BIOL 326 Neurobiology 6
BIOL 336 Vertebrate Biology
BIOL 342 Medical Microbiology
BIOL 346 Regional Human Anatomy
BIOL 350 Mammalian Physiology
BIOL 365 Plant Biology
BIOL 410 Molecular Biology
BIOL 435 Stewardship Ecology
BIOL 440 Developmental Biology
BIOL 465 Practicum and Topics in Allied Health =
BIOL 495 Advanced Topics in Biology
Total Units 67
! Meets the General Education Natural Sciences requirement.
2 Meets the General Education Writing 3 requirement.
3 This course may be waived with an appropriate Advanced Placement test score.
4 Meets the General Education Quantitative Literacy requirement.
° Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be
taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370.
6 Meets the General Education Integrative and Applied Learning requirement.
.

Meets the General Education Civic Knowledge and Engagement requirement.

Program Learning Outcomes
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Demonstrate a broad knowledge base in their chosen field.

. Effectively communicate scientific ideas and research orally.

. Effectively communicate scientific ideas and research in writing.

. Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.
. Demonstrate laboratory skills and techniques.
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. Express a Christian worldview that integrates faith with their vocation.
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B.A. in Chemistry

52-54 units

Chemistry is the study of the properties and reactivity of all matter. An understanding of chemistry is fundamental to a variety of fields including but not
limited to biology, astronomy, earth science, physics, environmental science, medicine, and pharmacology.

The Bachelor of Arts in Chemistry program (https://www.apu.edu/clas/programs/chemistry-major/) provides a strong foundation in general chemistry,
organic chemistry, analytical chemistry, and physical chemistry. Additional course requirements provide a foundation in related fields (biology, physics,
and mathematics) and opportunity to study other areas within chemistry in greater depth. This major is intended to be paired with a minor such

as business management, computer information systems, computer science, mathematics, physics, or political science.

The B.A. in Chemistry program provides excellent preparation for entry-level positions as a researcher or laboratory technician, in governmental or
industrial technical support, in management, or in teaching at the secondary level. Students in this major are strongly encouraged to collaborate with
science faculty in a research project or participate in an off-campus internship in industry.

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. Failure to maintain these
requirements will result in a student being dropped from the major. Reentry to the major is by petition only.

Maintain a minimum cumulative GPA of 2.0 in all biochemistry, biology, chemistry, math, and physics courses required for the major.

Complete each BIOC, BIOL, or CHEM course with a C- or higher for the course to meet a degree requirement in the Department of Biology and
Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units
Biology
BIOL 151 General Biology | * 4
BIOL 496 Writing 3: Ethics and the Sciences 2 3
Chemistry
CHEM 151 General Chemistry | L3 4
CHEM 152 General Chemistry I £ 4
CHEM 251 Organic Chemistry: Theory | 4
& CHEM 261 and Organic Chemistry - Lab
CHEM 252 Organic Chemistry: Theory Il 4
& CHEM 262 and Organic Chemistry - Lab
CHEM 300 Quantitative Chemical Analysis - Theory 4
& CHEM 310 and Quantitative Chemical Analysis - Laboratory
CHEM 401 Physical Chemistry | 3
Mathematics
MATH 165 Calculus 13
MATH 166 Calculus 11 3
Physics
Select one of the following: 8-10
PHYC 151 Physics for Life Sciences |
& PHYC 152 and Physics for Life Sciences Il 4
PHYC 161 Physics for Science and Engineering |
& PHYC 162 and Physics for Science and Engineering Il °
Electives
Select at least 8 units from the following: 8

BIOL 152 General Biology Il
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or BIOC 270 Biomolecular Chemistry

CHEM 320 Instrumental Analysis: Theory

& CHEM 330 and Instrumental Analysis - Lab 6

CHEM 394 Directed Research Internship l

CHEM 395 Chemical Science Internship 7

CHEM 411 Physical Chemistry | Lab

CHEM 402 Physical Chemistry Il

CHEM 412 Physical Chemistry Il Lab

CHEM 461 Inorganic Chemistry

CHEM 495 Advanced Topics in Chemistry

MATH 167 Sequences and Series
Total Units 52-54
! Meets the General Education Natural Sciences requirement.
2 Meets the General Education Writing 3 requirement.
3 This course may be waived with an appropriate Advanced Placement test score.
4 PHYC 151 meets the General Education Natural Sciences requirement and may be waived with an appropriate Advanced Placement test score.
° PHYC 161 meets the General Education Natural Sciences requirement and may be waived with an appropriate Advanced Placement test score.
6 CHEM 320 meets the General Education Integrative and Applied Learning requirement.
7

Up to 3 units of CHEM 394 and/or CHEM 395 can be counted toward graduation.

Program Learning Outcomes

Program Learning Outcomes

Students who successfully complete this program shall be able to:
Demonstrate a broad knowledge base in the field of chemistry.

1.
. Effectively communicate scientific ideas and research orally.
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. Effectively communicate scientific ideas and research in writing.
. Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.

Demonstrate laboratory skills and techniques.

. Demonstrate knowledge of relevant laboratory instrumentation.
. Express a Christian worldview that integrates faith with their chemistry vocation.
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B.S. in Allied Health

64 units

Allied health encompasses professions that provide technical, therapeutic, and support services within the healthcare field. The Bachelor of Science in
Allied Health program (https://www.apu.edu/clas/programs/allied-health-major/) comprises a rigorous curriculum that combines foundational biological,
chemical, and physical knowledge with a variety of applied topics including psychology, statistics, and electives tailored to the student’s postgraduate
goals. This program also provides an environment where undergraduate students can develop a Christian worldview and learn to integrate their faith into
their future careers as allied health professionals.

The B.S. in Allied Health program is excellent preparation for a variety of allied health professions and meets most of the prerequisites for careers or
graduate work in chiropractic care, clinical laboratory science, and physician assistance.

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units
Biology

BIOL 151 General Biology | * 4
BIOL 240 Biology of Microorganisms 4
BIOL 250 Human Anatomy 4
BIOL 251 Human Physiology 4
BIOL 280 Cell Biology 4
BIOL 300 Genetics 4
BIOL 396 Topics in Biology and Christian Thought € 1
BIOL 496 Writing 3: Ethics and the Sciences * 3
Chemistry

CHEM 151 General Chemistry | Ls 4
CHEM 152 General Chemistry I < 4
CHEM 240 Introduction to Organic and Biochemistry 6 4
Mathematics

MATH 130 Introduction to Statistics ’ 3

Note: MATH 130 does not meet the math prerequisite for BIOL 151 or CHEM 151. MATH 95, ALEKS 45 or equivalent is the math prerequisite
for BIOL151. MATH 110 (B-), ALEKS 65 or equivalent is the math prerequisite for CHEM 151.

Physics

PHYC 151 Physics for Life Sciences | £ 4

PHYC 152 Physics for Life Sciences I 5

Psychology 3
PSYC 110 General Psychology 8

OR
PSYC 290 Human Growth and Development 8

Sociology

SOC 120 Introduction to Sociology 8 3

Electives
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Select one of the following: 4
BIOC 360 Principles of Biochemistry &
BIOC 270 Biomolecular Chemistry 9
BIOC 370 Biomolecular Metabolism °
BIOL 320 Ecology *°
BIOL 326 Neurobiology 2
BIOL 336 Vertebrate Biology
BIOL 350 Mammalian Physiology
BIOL 365 Plant Biology
BIOL 410 Molecular Biology
BIOL 465 Practicum and Topics in Allied Health 2
Select at least 3 units from the following: s 3
BIOL 342 Medical Microbiology
BIOL 390 Pre-health Seminar !
BIOL 391 Medical Missions Practicum 1!
BIOL 394 Directed Research Internship =
BIOL 395 Biological Science Internship
BIOL 435 Stewardship Ecology
BIOL 440 Developmental Biology
BIOL 490 Biology Seminar =
BIOL 495 Advanced Topics in Biology
BIOL 497 Readings

or an additional 4-unit course from the previous electives list above

Total Units 64

! Meets the General Education Natural Sciences requirement.

2 Meets the General Education Integrative and Applied Learning requirement.

3 BIOL 152 meets this requirement if taken at APU.

4 Meets the General Education Writing 3 requirement.

° This course may be waived with an appropriate Advanced Placement test score.

6 CHEM 251, CHEM 261, CHEM 252, CHEM 262, and BIOC 360 taken together meet the requirements for CHEM 240 and a 4-unit BIOL upper-
division lab course.

! Meets the General Education Quantitative Literacy requirement.

8 Meets the General Education Social Sciences requirement.

9 Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be
taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370. BIOC 360 is an elective option only for
students who have completed CHEM 252 and CHEM 262.

10 Meets the General Education Civic Knowledge and Engagement requirement.

11

Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, or BIOL 497 for elective credit.

Program Learning Outcomes

Program Learning Outcomes

Students who successfully complete this program shall be able to:

1.
. PLO #2 Effectively communicate scientific ideas and research orally.
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PLO #1 Demonstrate a broad knowledge base in their chosen field.

. PLO #3 Effectively communicate scientific ideas and research in writing.

. PLO #4 Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.
. PLO #5 Demonstrate laboratory skills and techniques.

. PLO #6 Express a Christian worldview that integrates faith with their vocation.
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B.S. in Allied Health with Integrated Single
Subject (Science) Teaching Credential

96 units

This program is offered collaboratively by the Department of Biology and Chemistry in the College of Liberal Arts and Sciences and the Division of
Teacher Education (p. 814) in the School of Education. Students earn a bachelor of science degree in allied health and a teaching credential in a total
of four years. Full program details and requirements are available on the Integrated Bachelor’s/Credential Program (p. 875) page of this catalog.

Bachelor's Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.
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Code Title Units
Biology
BIOL 151 General Biology | * 4
BIOL 240 Biology of Microorganisms 4
BIOL 250 Human Anatomy 4
BIOL 251 Human Physiology 4
BIOL 280 Cell Biology 4
BIOL 300 Genetics 4
BIOL 396 Topics in Biology and Christian Thought € 1
BIOL 496 Writing 3: Ethics and the Sciences * 3
Chemistry
CHEM 151 General Chemistry | Ls 4
CHEM 152 General Chemistry I < 4
CHEM 240 Introduction to Organic and Biochemistry 6 4
Mathematics
MATH 130 Introduction to Statistics ’ 3
Note: MATH 130 does not meet the math prerequisite for BIOL 151 or CHEM 151. MATH 95, ALEKS 45 or equivalent is the math prerequisite
for BIOL151. MATH 110 (B-), ALEKS 65 or equivalent is the math prerequisite for CHEM 151.
Physics
PHYC 151 Physics for Life Sciences | £ 4
PHYC 152 Physics for Life Sciences I 5
Psychology 3
PSYC 110 General Psychology 8
OR
PSYC 290 Human Growth and Development 8
Sociology
SOC 120 Introduction to Sociology 8 3
Electives
Select one of the following: 4
BIOC 360 Principles of Biochemistry o
BIOC 270 Biomolecular Chemistry °

BIOC 370 Biomolecular Metabolism °



78 B.S. in Allied Health with Integrated Single Subject (Science) Teaching Credential

BIOL 320 Ecology 10

BIOL 326 Neurobiology 2

BIOL 336 Vertebrate Biology

BIOL 350 Mammalian Physiology

BIOL 365 Plant Biology

BIOL 410 Molecular Biology

BIOL 465 Practicum and Topics in Allied Health 2
Select at least 3 units from the following: & 3

BIOL 342 Medical Microbiology

BIOL 390 Pre-health Seminar !

BIOL 391 Medical Missions Practicum 11

BIOL 394 Directed Research Internship 1

BIOL 395 Biological Science Internship

BIOL 435 Stewardship Ecology

BIOL 440 Developmental Biology

BIOL 490 Biology Seminar =

BIOL 495 Advanced Topics in Biology

BIOL 497 Readings !

or an additional 4-unit course from the previous electives list above

Total Units 64

! Meets the General Education Natural Sciences requirement.

2 Meets the General Education Integrative and Applied Learning requirement.

3 BIOL 152 meets this requirement if taken at APU.

4 Meets the General Education Writing 3 requirement.

° This course may be waived with an appropriate Advanced Placement test score.

6 CHEM 251, CHEM 261, CHEM 252, CHEM 262, and BIOC 360 taken together meet the requirements for CHEM 240 and a 4-unit BIOL upper-
division lab course.

! Meets the General Education Quantitative Literacy requirement.

8 Meets the General Education Social Sciences requirement.

9 Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be
taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370. BIOC 360 is an elective option only for
students who have completed CHEM 252 and CHEM 262.

10 Meets the General Education Civic Knowledge and Engagement requirement.

1 Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, or BIOL 497 for elective credit.

Credential Requirements

Code Title Units

Foundation Courses

TESP 501 Art of Teaching |: Foundations of Teaching £ 3

TESP 511 Art of Teaching Il: Pedagogy and Instructional Design ! 3

TESP 502 Science of Teaching I: How Students Learn L g

TESP 512 Science of Teaching II: Effective Assessment Strategies for All Learners 1 3

TESP 503 The Soul of Teaching: Tapestry of American Education 3

TESP 504 Schools and Educational Systems 3

Specialization Courses

TEP 531 Methods of Teaching Reading and Writing (7-12) 3

TEP 532 Secondary Pedagogy |: Teaching in Secondary Schools (7-12) 2

TEP 533 The Differentiated Classroom: Maximizing Capacity of Each Learner (7-12) 3

TEP 534 Secondary Pedagogy II: Content-Specific Strategies, Teaching, and Assessment (7-12) 2

TEP 561 Clinical Practice I: Single Subject Credential 2
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TEP 562 Clinical Practice II: Single Subject Credential 2

Total Units 32

! Must be completed prior to beginning clinical practice.

The following courses meet the undergraduate General Education requirements within the Integrated Bachelor’'s/Credential Program:

« TESP 502 meets the General Education Social Sciences requirement.

* TESP 503 meets the General Education Intercultural Competence requirement.

* TESP 504 meets the General Education Civic Knowledge and Engagement requirement.

¢ TEP 551 and TEP 552 combined, and TEP 561 and TEP 562 combined, meet the General Education Integrative and Applied Learning requirement.

Program Learning Outcomes
B.S. in Allied Health
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Demonstrate a broad knowledge base in their chosen field.

. Effectively communicate scientific ideas and research orally.

. Effectively communicate scientific ideas and research in writing.

. Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.
. Demonstrate laboratory skills and techniques.

o 0o~ WN

. Express a Christian worldview that integrates faith with their vocation.

Teaching Credential
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Engage and support all students in learning.

. Create and maintain effective environments for student learning.
. Understand and organize subject matter for student learning.

. Plan instruction and design learning experiences for all students.
. Assess student learning.

o 0o~ WON

. Develop as a professional educator.
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B.S. in Biochemistry

70-74 units

Biochemistry is an interdisciplinary field of study that includes topics within chemistry and biology, with a focus on understanding chemical processes in
living systems.

The Bachelor of Science in Biochemistry provides a rigorous curriculum and strong foundation in core chemistry and biology courses, with the option
of the Pre-Health Professions Emphasis or the Research Emphasis. Additional course requirements provide a foundation in related fields (physics and
mathematics), as well as breadth to the study of biochemistry.

The Pre-Health Professions Emphasis involves additional focus on genetics and physiology, with options to study anatomy, neurobiology, and advanced
chemistry topics. This emphasis provides excellent preparation for graduate and professional studies in a variety of health fields, including but not limited
to medicine, dentistry, optometry, chiropractic medicine, veterinary science, and pharmacy.

The Research Emphasis involves additional focus on physical chemistry and molecular biology, with options to study other advanced chemistry and
biology topics. This emphasis provides excellent preparation for entry-level positions as a researcher or laboratory technician, and for graduate studies
in fields such as, but not limited to, biochemistry, molecular biology, pharmacology, biotechnology, food science, forensic science, and environmental
science. Students who attend graduate school and obtain a master’s or doctoral degree may find employment at a university or in the private or
government sectors.

Students in the B.S. in Biochemistry major are strongly encouraged to collaborate with science faculty in a research project or participate in an off-
campus internship.

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units
Biochemistry

BIOC 270 Biomolecular Chemistry 4
BIOC 370 Biomolecular Metabolism 4
Biology

BIOL 151 General Biology | * 4
BIOL 280 Cell Biology

BIOL 496 Writing 3: Ethics and the Sciences 2

Chemistry

CHEM 151 General Chemistry | 13 4
CHEM 152 General Chemistry 11 3 4
CHEM 251 Organic Chemistry: Theory | 3
CHEM 261 Organic Chemistry - Lab 1
CHEM 252 Organic Chemistry: Theory Il 3
CHEM 262 Organic Chemistry - Lab 1
CHEM 300 Quantitative Chemical Analysis - Theory 2
CHEM 310 Quantitative Chemical Analysis - Laboratory 2
Math

MATH 165 Calculus | 3



MATH 166 Calculus Il

Physics

Select one of the following:
PHYC 151 Physics for Life Sciences |
& PHYC 152 and Physics for Life Sciences I S
PHYC 161 Physics for Science and Engineering |
& PHYC 162 and Physics for Science and Engineering Il L3

Research Emphasis: Additional Required Courses

BIOC 390 Physical Biochemistry
or CHEM 401 Physical Chemistry |

BIOL 410 Molecular Biology

Pre-Health Professions Emphasis: Additional Required Courses

BIOL 152 General Biology I

BIOL 300 Genetics *

BIOL 350 Mammalian Physiology

Required Elective Courses (see lists below)

Total Units

Code Title

Upper-Division Electives for the Biochemistry Major
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8-10

7-10
70-74

Units

Research Emphasis: Select 10+ elective units from below (must include at least one 4-unit course and at least one CHEM course):

BIOL 300 Genetics 4
CHEM 320 Instrumental Analysis: Theory
& CHEM 330 and Instrumental Analysis - Lab (Theory/Lab) 2
CHEM 402 Physical Chemistry Il
& CHEM 412 and Physical Chemistry Il Lab
CHEM 411 Physical Chemistry | Lab
CHEM 451 Advanced Organic Chemistry
CHEM 461 Inorganic Chemistry
CHEM 495 Advanced Topics in Chemistry
Select no more than one of the following:
BIOL 326 Neurobiology 4
BIOL 346 Regional Human Anatomy
BIOL 350 Mammalian Physiology
Up to 3 units combined of either 394 or 395 may count toward major elective units:
BIOL 394 Directed Research Internship
BIOL 395 Biological Science Internship
CHEM 394 Directed Research Internship
CHEM 395 Chemical Science Internship
Pre-Health Professions Emphasis: Select 7+ elective units from below (must include at least one 4-unit course):
BIOC 390 Physical Biochemistry
or CHEM 401 Physical Chemistry |
CHEM 320 Instrumental Analysis: Theory
& CHEM 330 and Instrumental Analysis - Lab 5
CHEM 402 Physical Chemistry Il
CHEM 411 Physical Chemistry | Lab
CHEM 451 Advanced Organic Chemistry
CHEM 461 Inorganic Chemistry
CHEM 495 Advanced Topics in Chemistry
Only one of the following courses may count toward major elective units:
BIOL 326 Neurobiology *
BIOL 336 Vertebrate Biology

BIOL 346 Regional Human Anatomy
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BIOL 410 Molecular Biology

Up to 3 units combined of either 394 or 395 may count toward major elective units:
BIOL 394 Directed Research Internship

BIOL 395 Biological Science Internship

CHEM 394 Directed Research Internship

CHEM 395 Chemical Science Internship

Meets the General Education Natural Sciences requirement.

Meets the General Education Writing 3 requirement.

This course may be waived with an appropriate Advanced Placement test score.

Meets the General Education Integrative and Applied Learning requirement.

CHEM 320 meets the General Education Integrative and Applied Learning requirement.
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Program Learning Outcomes
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Demonstrate a broad knowledge base in their chosen field.

. Effectively communicate scientific ideas and research orally.

. Effectively communicate scientific ideas and research in writing.

. Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.
Demonstrate laboratory skills and techniques.

. Demonstrate knowledge of relevant laboratory instrumentation.

~N o O~ wN

. Express a Christian worldview that integrates faith with their vocation.
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B.S. in Biology

71-74 units

Biology is the study of life and living organisms, and is important to a variety of disciplines including medicine, pharmacology, ecology, botany, cytology,
immunology, biochemistry, and biotechnology.

The Bachelor of Science in Biology focuses on utilizing scientific knowledge to better understand living organisms and the wonders of God’s world,
providing a rigorous curriculum and strong foundation in core biology courses such as general biology, microbiology, and cell biology. Additional course
requirements provide a foundation in related fields (chemistry, physics, and mathematics), and provide breadth to the study of biology. Biology students
then use upper-division courses to specialize in ecological, microbiological, molecular, neurobiological, or organismal emphases.

The B.S. in Biology degree provides excellent preparation for careers such as biomedical/pharmaceutical sales; elementary or secondary science
teachers; technicians in conservation, agriculture, or food or health sciences; and university or hospital research. The program is also excellent
preparation for graduate and professional degrees in medicine, dentistry, optometry, veterinary science, pharmacology, biotechnology, biomedical
research, or university teaching positions. Students interested in a professional medical career may also consider APU’s premedical/predental track
(p. 229), and students desiring to matriculate into a physical therapy or physician assistant program should explore the B.S. in Allied Health (p. 75).

Students in the B.S. in Biology program are strongly encouraged to collaborate with science faculty in a research project or participate in an off-campus
internship.

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Au Sable Institute of Environmental Studies

The Au Sable Institute (http://ausable.org/) serves evangelical Christian colleges by offering environmental studies in a natural environment at multiple
sites in the United States and other countries. Azusa Pacific University students may attend the institute as part of APU’s involvement with the Council
for Christian Colleges & Universities and receive credit for courses taken there with prior approval. Contact the Department of Biology and Chemistry for
more information.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units
Biology

BIOL 151 General Biology | * 4
BIOL 152 General Biology I 4
BIOL 240 Biology of Microorganisms 4
BIOL 280 Cell Biology 4
BIOL 300 Genetics 2 4
BIOL 496 Writing 3: Ethics and the Sciences 3 3
Chemistry

CHEM 151 General Chemistry | 14 4
CHEM 152 General Chemistry I 4
CHEM 251 Organic Chemistry: Theory | 4
& CHEM 261 and Organic Chemistry - Lab

CHEM 252 Organic Chemistry: Theory Il 4
& CHEM 262 and Organic Chemistry - Lab

Mathematics
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MATH 165 Calculus 1*
MATH 166 Calculus Il 4
Physics
Select one of the following: 8-10
PHYC 151 Physics for Life Sciences |
& PHYC 152 and Physics for Life Sciences I e
PHYC 161 Physics for Science and Engineering |
& PHYC 162 and Physics for Science and Engineering Il 1.4
Additional Upper-Division Courses (See Below) 18-19
Total Units 71-74
! Meets the General Education Natural Sciences requirement (BIOL 151, CHEM 151, PHYC 151, and PHYC 161).
2 Meets the General Education Integrative and Applied Learning requirement.
3 Meets the General Education Writing 3 requirement.
4 This course may be waived with an appropriate Advanced Placement test score.
Ecological Emphasis (Additional Upper-Division Courses)
Select 18-19 additional units of 300- or 400-level BIOL courses, as follows:
Code Title Units
BIOL 320 Ecology 1 4
BIOL 435 Stewardship Ecology g
Units from field-study program 2 4
Additional units from field-study program or: € 4
BIOL 336 Vertebrate Biology
BIOL 340 Invertebrate Biology
BIOL 350 Mammalian Physiology
BIOL 365 Plant Biology
Select at least 3 additional units from the following: 3-4
BIOL 336 Vertebrate Biology
BIOL 340 Invertebrate Biology
BIOL 346 Regional Human Anatomy
BIOL 350 Mammalian Physiology
BIOL 365 Plant Biology
Or approved (by department chair) topics in:
BIOL 394 Directed Research Internship b
BIOL 495 Advanced Topics in Biology
Total Units 18-19
! Meets the General Education Civic Knowledge and Engagement requirement.
2 Four units from an approved, off-campus field-study program such as the Au Sable Institute described above.
3 Up to 4 additional units from an approved, off-campus field-study program.
4 Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, and BIOL 497 for elective credit.
Microbiological Emphasis (Additional Upper-Division Courses)
Select 18 additional units of 300- or 400-level BIOC and BIOL courses, as follows:
Code Title Units
BIOL 494 Advanced Topics in Biology (Immunology) 4
Select one of the following: 4
BIOC 360 Principles of Biochemistry 1
BIOC 270 Biomolecular Chemistry £
Select 10 additional units from the following (must include at least one 4-unit course): 10

BIOC 370 Biomolecular Metabolism *
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BIOL 342 Medical Microbiology 2
BIOL 395 Biological Science Internship &
BIOL 410 Molecular Biology
BIOL 495 Advanced Topics in Biology (Molecular and Biochemical Basis of Disease)
BIOL 394 Directed Research Internship 4
BIOL 495 Advanced Topics in Biology (Parasitology and/or Virology)
Total Units 18

1

Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be

taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370.

Can be applied toward Clinical Microbiology Scientist license.

Approved internship in the microbiology area.

Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, and BIOL 497 for elective credit.

Molecular Emphasis (Additional Upper-Division Courses)

Select 18 additional units of 300- or 400-level BIOC and BIOL courses, as follows:

Code Title Units
BIOL 410 Molecular Biology 4
Select one of the following: 4
BIOC 360 Principles of Biochemistry 1
BIOC 270 Biomolecular Chemistry £
Select 10 additional units from the following (must include at least one additional 4-unit course): 10
BIOC 370 Biomolecular Metabolism *
BIOL 320 Ecology 2
BIOL 326 Neurobiology &
BIOL 336 Vertebrate Biology
BIOL 340 Invertebrate Biology
BIOL 342 Medical Microbiology
BIOL 346 Regional Human Anatomy
BIOL 350 Mammalian Physiology
BIOL 365 Plant Biology
BIOL 390 Pre-health Seminar #
BIOL 391 Medical Missions Practicum
BIOL 394 Directed Research Internship 4
BIOL 395 Biological Science Internship
BIOL 435 Stewardship Ecology
BIOL 440 Developmental Biology
BIOL 465 Practicum and Topics in Allied Health s
BIOL 490 Biology Seminar b
BIOL 495 Advanced Topics in Biology
BIOL 497 Readings *
Total Units 18

1

Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be

taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370.

Meets the General Education Civic Knowledge and Engagement requirement.

Meets the General Education Integrative and Applied Learning requirement.

Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, and BIOL 497 for elective credit.

Neurobiological Emphasis (Additional Upper-Division Courses)

Select 18 additional units of 300- or 400-level BIOC or BIOL courses, as follows:
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Code Title Units
BIOL 326 Neurobiology 1 4
Select one of the following: 4
BIOC 360 Principles of Biochemistry 2
BIOL 350 Mammalian Physiology
Select 10 additional units from the following (must include at least one additional 4-unit course): 8 10
BIOC 360 Principles of Biochemistry 2
BIOC 270 Biomolecular Chemistry 2
BIOC 370 Biomolecular Metabolism 2
BIOL 336 Vertebrate Biology
BIOL 340 Invertebrate Biology
BIOL 342 Medical Microbiology
BIOL 346 Regional Human Anatomy
BIOL 350 Mammalian Physiology
BIOL 390 Pre-health Seminar °
BIOL 391 Medical Missions Practicum 3
BIOL 394 Directed Research Internship 3
BIOL 395 Biological Science Internship
BIOL 410 Molecular Biology
BIOL 440 Developmental Biology
BIOL 465 Practicum and Topics in Allied Health L
BIOL 490 Biology Seminar 8
BIOL 495 Advanced Topics in Biology
BIOL 497 Readings °
Total Units 18

Meets the General Education Integrative and Applied Learning requirement.
Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be
taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370.

Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, and BIOL 497 for elective credit.

Organismal Emphasis (Additional Upper-Division Courses)

Select 18 additional units of 300- or 400-level BIOC or BIOL courses, as follows:

Code Title Units
Select two of the following (only one of BIOL 336 and BIOL 346 may count toward this requirement): 8
BIOL 320 Ecology £
BIOL 326 Neurobiology 2
BIOL 336 Vertebrate Biology
BIOL 346 Regional Human Anatomy
BIOL 350 Mammalian Physiology
BIOL 365 Plant Biology
Select 10 additional units from the following (must include at least one additional 4-unit course): € 10
BIOC 360 Principles of Biochemistry 4
BIOC 270 Biomolecular Chemistry g
BIOC 370 Biomolecular Metabolism
BIOL 320 Ecology *
BIOL 326 Neurobiology 2
BIOL 336 Vertebrate Biology
BIOL 340 Invertebrate Biology
BIOL 342 Medical Microbiology
BIOL 346 Regional Human Anatomy

BIOL 350 Mammalian Physiology
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BIOL 365 Plant Biology
BIOL 390 Pre-health Seminar >
BIOL 391 Medical Missions Practicum 3
BIOL 394 Directed Research Internship €
BIOL 395 Biological Science Internship
BIOL 410 Molecular Biology
BIOL 435 Stewardship Ecology
BIOL 440 Developmental Biology
BIOL 465 Practicum and Topics in Allied Health 2
BIOL 490 Biology Seminar €
BIOL 495 Advanced Topics in Biology
BIOL 497 Readings °
Total Units 18
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Meets the General Education Civic Knowledge and Engagement requirement.

Meets the General Education Integrative and Applied Learning requirement.
Students may take a maximum of 3 units total from BIOL 390, BIOL 391, BIOL 394, BIOL 490, and BIOL 497 for elective credit.

Students should take BIOC 360 if taking only one semester of biochemistry. For a two-semester sequence, BIOC 270 and BIOC 370 should be
taken. Credit will not be given for both BIOC 360 and BIOC 270, nor for both BIOC 360 and BIOC 370.

Program Learning Outcomes

Program Learning Outcomes

Students who successfully complete this program shall be able to:
Demonstrate a broad knowledge base in the field of biology.

1.
. Effectively communicate scientific ideas and research orally.
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. Effectively communicate scientific ideas and research in writing.
. Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.

Demonstrate laboratory skills and techniques.

. Demonstrate knowledge of relevant laboratory instrumentation.
. Express a Christian worldview that integrates faith with their biology vocation.
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B.S. in Chemistry

69-71 units

Chemistry is the study of the properties and reactivity of all matter. An understanding of chemistry is fundamental to a variety of fields including but not
limited to biology, astronomy, earth science, physics, environmental science, medicine, and pharmacology.

The Bachelor of Science in Chemistry program (https://www.apu.edu/clas/programs/chemistry-major/) provides a rigorous curriculum and strong
foundation in the five major subfields of chemistry—analytical, organic, inorganic, physical, and biochemistry—as well as in related fields such as
biology, physics, and mathematics, providing breadth to their study of chemistry.

This program provides excellent preparation for entry-level positions as a researcher or laboratory technician, in governmental or industrial technical
support, in management, or in teaching at the secondary level. It is also excellent preparation for graduate studies in fields such as but not limited to
chemistry, biochemistry, environmental studies, forensic science, pharmacology, and biotechnology. Students who attend graduate school and obtain a
master’s or doctoral degree may find employment at a university or in the private or government sectors.

B.S. in Chemistry students are strongly encouraged to collaborate with science faculty in a research project or participate in an off-campus internship in
industry.

Note: Entry requirements differ among graduate schools and jobs. Students are responsible to research the requirements of graduate programs and
professions in which they are interested.

Requirements

All of the following requirements must be met to continue as an allied health, biology, biochemistry, or chemistry major. A student’s failure to maintain
these requirements will result in him or her being dropped from the major. Reentry to the major is by petition only.

Must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the major.

Must complete each BIOC, BIOL, or CHEM course with a C- or higher in order for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the major can be taken only two times at APU; students must change to a major outside the department after two
unsuccessful (below C-) attempts in a single required course.

Only two courses total within the major can be repeated; students must change to a major outside the department after unsuccessful (below C-)
attempts in any three required courses.

Code Title Units
Chemistry
BIOC 270 Biomolecular Chemistry 4
BIOL 151 General Biology | 4
BIOL 496 Writing 3: Ethics and the Sciences ! 3
CHEM 151 General Chemistry | 2.3 4
CHEM 152 General Chemistry I £ 4
CHEM 251 Organic Chemistry: Theory | 4
& CHEM 261 and Organic Chemistry - Lab
CHEM 252 Organic Chemistry: Theory Il 4
& CHEM 262 and Organic Chemistry - Lab
CHEM 300 Quantitative Chemical Analysis - Theory 4
& CHEM 310 and Quantitative Chemical Analysis - Laboratory
CHEM 320 Instrumental Analysis: Theory 4
& CHEM 330 and Instrumental Analysis - Lab 4
CHEM 401 Physical Chemistry | 4
& CHEM 411 and Physical Chemistry | Lab
CHEM 402 Physical Chemistry Il 4
& CHEM 412 and Physical Chemistry Il Lab
CHEM 461 Inorganic Chemistry
Select at least 6 units from the following:

BIOC 370 Biomolecular Metabolism

BIOC 390 Physical Biochemistry

CHEM 394 Directed Research Internship 5
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CHEM 395 Chemical Science Internship <
CHEM 451 Advanced Organic Chemistry
CHEM 495 Advanced Topics in Chemistry
MATH 270 Ordinary Differential Equations
Mathematics
MATH 165 Calculus 1 3
MATH 166 Calculus Il *
MATH 268 Multivariable Calculus
Physics
Select one of the following: 8-10
PHYC 151 Physics for Life Sciences |
& PHYC 152 and Physics for Life Sciences I BE
PHYC 161 Physics for Science and Engineering |
& PHYC 162 and Physics for Science and Engineering Il 2,3
Total Units 69-71
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Meets the General Education Writing 3 requirement.

Meets the General Education Natural Sciences requirement.

This course may be waived with an appropriate Advanced Placement test score.
Meets the General Education Integrative and Applied Learning requirement.

Up to 3 units of CHEM 394 and/or CHEM 395 can be counted toward graduation.

Program Learning Outcomes

Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Demonstrate a broad knowledge base in the field of chemistry.
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. Effectively communicate scientific ideas and research orally.

. Effectively communicate scientific ideas and research in writing.

Demonstrate proficiency in problem solving and applying the scientific method to scientific questions.
Demonstrate laboratory skills and techniques.

. Demonstrate knowledge of relevant laboratory instrumentation.

. Express a Christian worldview that integrates faith with their chemistry vocation.
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M.S. in Biotechnology

Learn more about the Master of Science in Biotechnology program. (https://www.apu.edu/clas/programs/masters-in-biotechnology/)

Requirements

Code Title Units
Course Requirements

BIOT 500 Biotechnology Internship 3
BIOT 510 Commercialization of Technology 3
BIOT 511 Molecular Biology, Pharmacology, and Toxicology of Biopharmaceutics g
BIOT 512 Bioinformatics 3
BIOT 513 Regulatory Affairs for the Biotechnology Industry 3
BIOT 514 Probability and Statistics for the Biotechnology Industry 3
BIOT 515 Project Management for the Biotechnology Industry 3
BIOT 516 Ethics for Biomedical Products Industries 3
BIOT 517 Clinical Trials g
Project

BIOT 600A Master's Degree Project | L 3
BIOT 600B Master's Degree Project Il

Total Units 39

! BIOT 600A is taken for 3 units in the fall semester of the student’s second year, and BIOT 600B for 9 units in the spring semester of the second

year.

Admission

University graduate admission and program-specific requirements must be met before an application is complete (see Admission to the
University (https://tracking.cirrusinsight.com/74647a2d-e9a2-412f-9b55-9959c7aac4ec/nextcatalog-apu-edu-admissions-financial/)). Program-
specific application requirements are available online (https://tracking.cirrusinsight.com/74647a2d-e9a2-412f-9b55-9959c7aac4ec/apu-edu-
graduateprofessionalcenter-admissions-requirements-program/).

International students should contact Graduate and Professional Admissions (https://www.apu.edu/graduateprofessionalcenter/admissions/) for
application procedures.

Program Learning Outcomes
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Demonstrate a broad knowledge in the field of biopharmaceutics product development.

. Appropriately discriminate and implement technical knowledge in professional settings.

. Demonstrate the ability to coordinate and collaborate with multidisciplinary team professionals.
. Effectively communicate key concepts in pharmaceutics development orally.

. Effectively communicate key concepts in pharmaceutics development in writing.

. Implement specialized skills in field based practice.
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. Evaluate normative biopharmaceutics business ethical challenges through a Christian worldview.
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Minor in Biology

26 units

Requirements

The minimum prerequisites for the biology minor are a C- in BIOL 151 and a B- in MATH 110 or equivalent (for example, an ALEKS score of 65).
Students may not earn a biology minor if they are majoring in allied health or biochemistry.

Students must complete all prerequisites for a BIOC, BIOL, or CHEM course with a C- or better before taking the course (except as noted in the
course description).

Students must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the minor.
Students must complete each BIOC, BIOL, or CHEM course with a C- or higher for the course to meet a degree requirement in the Department of
Biology and Chemistry.

Any single course within the minor can be taken only two times at APU; students will be dismissed from the minor after two unsuccessful (below C-)
attempts in a single required course.

Only two courses total within the minor can be repeated; students will be dismissed from the minor after unsuccessful (below C-) attempts in any
three required courses.

Code Title Units
Lower-Division Requirements 20

BIOL 151 General Biology | =

BIOL 152 General Biology I

CHEM 151 General Chemistry | to

BIOL 240 Biology of Microorganisms

BIOL 280 Cell Biology
Upper-Division Electives 6
Choose 6 units of electives from the following; these may not include units used to fulfill requirements of the student’s major.

BIOL 300 Genetics °

BIOL 320 Ecology *

BIOL 326 Neurobiology 3

BIOL 336 Vertebrate Biology

BIOL 342 Medical Microbiology

BIOL 350 Mammalian Physiology

BIOL 365 Plant Biology

BIOL 394 Directed Research Internship

BIOL 395 Biological Science Internship

BIOL 410 Molecular Biology

BIOL 435 Stewardship Ecology

BIOL 440 Developmental Biology

BIOL 495 Advanced Topics in Biology

BIOL 497 Readings
Total Units 26
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Meets the General Education Natural Sciences requirement.

This course may be waived with an appropriate Advanced Placement test score.
Meets the General Education Integrative and Applied Learning requirement.
Meets the General Education Civic Knowledge and Engagement requirement.
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Minor in Chemistry

23 units

Requirements

course description).

Biology and Chemistry.

The minimum prerequisites for the chemistry minor are a C- in CHEM 151 and a B- in MATH 110 or equivalent (e.g., a score of 65 on ALEKS).

attempts in a single required course.

three required courses.

Students must complete all prerequisites for a BIOC, BIOL, or CHEM course with a C- or better before taking the course (except as noted in the

Students must maintain a minimum cumulative GPA of 2.0 in all biology, chemistry, biochemistry, math, and physics courses required for the minor.
Students must complete each BIOC, BIOL, or CHEM course with a C- or higher for the course to meet a degree requirement in the Department of

Any single course within the minor can be taken only two times at APU; students will be dismissed from the minor after two unsuccessful (below C-)

Only two courses total within the minor can be repeated; students will be dismissed from the minor after unsuccessful (below C-) attempts in any

Code Title Units
Lower-Division Chemistry Requirements
CHEM 151 General Chemistry | 8
& CHEM 152 and General Chemistry Il %2
CHEM 251 Organic Chemistry: Theory | 6
& CHEM 252 and Organic Chemistry: Theory Il
CHEM 261 Organic Chemistry - Lab 2
& CHEM 262 and Organic Chemistry - Lab
Upper-Division Chemistry Electives 7
Choose 7 elective units from the following; these may not include units used to fulfill requirements of the student’s major.

BIOC 360 Principles of Biochemistry

or BIOC 270 Biomolecular Chemistry
or BIOC 370 Biomolecular Metabolism

CHEM 300 Quantitative Chemical Analysis - Theory

& CHEM 310 and Quantitative Chemical Analysis - Laboratory

CHEM 320 Instrumental Analysis: Theory

& CHEM 330 and Instrumental Analysis - Lab 8

BIOC 390 Physical Biochemistry

CHEM 401 Physical Chemistry |

CHEM 402 Physical Chemistry Il

CHEM 411 Physical Chemistry | Lab

CHEM 412 Physical Chemistry Il Lab

CHEM 451 Advanced Organic Chemistry

CHEM 461 Inorganic Chemistry

CHEM 495 Advanced Topics in Chemistry
Total Units 23

Meets the General Education Natural Sciences requirement.

This course may be waived with an appropriate Advanced Placement test score.

w

Meets the General Education |

ntegrative and Applied Learning requirement.
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Department of Engineering and Computer
Science

The Department of Engineering and Computer Science (https://www.apu.edu/clas/computerscience/) offers majors in engineering (p. 106), computer
science (p. 103), and computer information systems (p. 101), and minors in computer science (p. 109) and computer information systems
(p. 108).

Mission
The primary missions of the Department of Engineering and Computer Science at Azusa Pacific University are:

1. To offer exemplary undergraduate degree programs in engineering, computer science, and computer information systems;

2. To provide computer programming and technology courses for non-majors;

3. To prepare students for graduate study and success in their chosen careers; and

4. To assist students in applying their knowledge and skills in service to society based on an understanding of Christian truth and values.

Department Resources

The department operates two computer science laboratories on the Azusa campus: the advanced technologies/multimedia laboratory and the computer
science main laboratory. Lab technicians are available during lab hours for tutoring, free of charge to all students enrolled in computer science courses.
A new engineering lab has been added.

Although the university provides extensive computer lab facilities for student use, each student is required to purchase a personal computer, as students
with their own computers have a definite advantage in using and applying engineering and computer science instruction.

Programs
Majors

¢ Computer Information Systems (p. 101)
« Computer Science (p. 103)
« Engineering (p. 106)

Minors

¢ Computer Information Systems (p. 108)
« Computer Science (p. 109)

Courses
CS 100, Introduction to Programming, 3 Units

Students in this course are introduced to basic programming concepts using a suitable and modern programming language, with a strong emphasis on
problem solving through programming fundamentals such as variables, expressions, data types, branching, loops, functions, lists, dictionaries, and file

input/output. Although the course may use an object-oriented language, object-oriented principles are not covered, as the course is intended to provide
non-computer-science majors the tools needed to be successful in carrying out common programming tasks in their fields, such as basic scripting, data
analysis, and automation. In-class exercises and several programming projects are included.

Corequisite: MATH 110

CS 120, Introduction to Computer Science I, 4 Units

This course introduces students to object-oriented programming, with an emphasis on problem solving, design and analysis of algorithms, and
programming principles. Course material also covers principles of object-oriented and structured programming, problem analysis, and documentation.
Attendance at a weekly computer lab is required. Students complete a number of programming projects, and learn how to effectively communicate
technical matters orally. Meets the General Education Requirement: GE:Oral Communication (ENGR 120+ENGR 240+ENGR 480), Oral Communication
(CS 120+CS 290+CS 480).

Prerequisite: MATH 110 (may be taken concurrently) or proven competence in college algebra.

CS 125, Introduction to Computer Science Il, 4 Units

This course is a continuation of object-oriented programming and other topics from ENGR 120/CS 120, and provides an introduction to arrays,
inheritance, file I/0, and GUIs. Problem analysis, program design, development and implementation, and related topics are covered. Lab is required.
Students complete a number of programming projects. Lecture, 3 hours; lab, 3 hours.

Prerequisite: CS 120/ENGR 120
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CS 150, Operating Systems, 3 Units

This course provides an introduction to the basic functions of modern operating systems, including multitasking, process synchronization, deadlocks,
memory management, virtual memory, file systems, protection, and security. The course also includes a comparative analysis of several popular
operating systems.

Prerequisite: CS 120/ENGR 120

CS 160, Discrete Structures, 3 Units

Students in this course explore the mathematical elements of computer science, including propositional logic, predicate logic, sets, functions and
relations, combinatorics, mathematical induction, recursion, algorithms, matrices, graphs, trees, and Boolean logic. Attention is given to the direct
applications to computer science.

Prerequisite: MATH 150

CS 205, Microcomputer Software Tools, 3 Units
This PC-based course covers the basics of MS Windows and the use of applications software as problem-solving tools. In-depth coverage of popular
word processing, database, and spreadsheet packages is included.

CS 230, Systems Programming and Operating Systems, 3 Units

This course provides an in-depth study of systems programming using the C language and Linux operating system. Applications include programming
projects in threads, signals, memory, and critical sections. It also provides an introduction to the basic functions of modern operating systems. These
include multitasking, process synchronization, deadlocks, memory management, virtual memory, file systems, protection, and security.

Prerequisite: CS 125/ENGR 125

CS 240, Assembly Language Programming, 3 Units

This programming class includes the architecture and organization of microcomputer systems, fundamentals of assemblers, assembly language
programming, and advanced topics on the Intel 80X86 family of microprocessors. Students write several programs which are assembled and run on Intel
80X86-based microcomputers. Students become proficient at keyboard, screen, and disk 1/0 as well as character manipulation and screen graphics.
Prerequisite: CS 125/ENGR 125

CS 260, Algorithms and Data Structures, 3 Units

This course provides a study of algorithms and their related data structures, including linear lists, linked lists, trees, graphs, sorting techniques, and
dynamic storage allocation. Applications are implemented using an appropriate computer language.
Prerequisite: CS 125/ENGR 125

CS 290, Database Management Systems, 3 Units

This course covers database concepts; relational and nonrelational database systems; database environment, theory, and applications; and design,
development, and implementation of database systems. Students develop a practical database project utilizing a popular database development system,
and generate user interfaces and reports. Students also learn how to make persuasive technical arguments concerning common database tradeoffs that
must be considered when choosing a database in a real-world project, and are instructed on how to effectively communicate technical matters orally.
Meets the General Education Requirement: Oral Communication (CS 120+CS 290+CS 480).

Prerequisite: CS 125/ENGR 125

CS 315, Fundamentals of Network Administration, 3 Units

This course provides an introduction to the three key network management issues: cost analysis, security, and administration. Case studies and
laboratory exercises supplement the lecture material.
Prerequisite: CS 125/ENGR 125

CS 325, Telecommunications and Interfacing, 3 Units

The principles, protocols, methods, and standards of telecommunications, voice and data communication concepts, networking fundamentals, system
configuration, and state-of-the-art practical technology are covered in this course, which includes some hands-on training.

Prerequisite: CS 125/ENGR 125

CS 360, Computer Architecture and Organization, 3 Units

This course covers the architecture and organization of computer systems, including hardware/software design considerations, implementation,
interrelationships, and performance. Fundamentals of assemblers and assembly language programming using the MIPS instruction set are included, as
is the use of combinational and sequential logic in the components of CPUs, buses, and interfaces. Details include input/output, memory hierarchies,
pipelining, ALU operations, and CPU control. Processors include CISC and RISC, as well as multiprocessor systems. Students also take part in several
programming and modeling projects that model key computer architecture components.

Prerequisite: CS 260/ENGR 260 or ENGR 240
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CS 363, Web Programming, 3 Units

This course is a study of website development, emphasizing web-based programming using open-source software including Apache Server, PHP,
Linux, XHTML, CSS, JavaScript and DHTML, MySQL, and others. The concepts, principles, procedures, methods, tools, and techniques used in
the development and management of internet websites are covered, including the design, construction, implementation, testing, and maintenance of
complex websites using cutting-edge tools. Sites are developed on the Linux platform. Each student makes assigned presentations, develops small
internet projects, serves on a development team, and implements part of one major term project.

Prerequisite: CS 125/ENGR 125

CS 370, Compiler Construction, 3 Units

This course covers some fundamental knowledge of languages and automata as well as algorithms and implementation of compiler construction.
Regular languages, context-free languages, and context-sensitive languages are covered. Finite-state automata, push-down automata, and multistack
push-down automata are covered. Lexical analyzer and parser techniques are covered in depth, as well as symbol table generation and optimization.
Prerequisite: CS 260/ENGR 260

CS 430, Artificial Intelligence, 3 Units

Principles of artificial intelligence, study, design, and application of computer systems that model human intelligence are the focus of this course. Some
of the specific topics included in this course are search (informed, uninformed, adversarial, etc.), constraint satisfaction problems (CSPs), knowledge
representation, probabilistic modeling and machine learning. Significant programming projects are assigned to enforce student's abilities to apply course
algorithms and knowledge.

Prerequisite: CS 260/ENGR 260

CS 435, Advanced Database Application Programming, 3 Units

PL/SQL, Oracle's programming language for stored procedures, delivers a world of possibilities for your database programs. PL/SQL supplements the
standard relational database language, SQL, with a wide range of procedural features, including loops, IF-THEN statements, procedures, functions,
packages, and database triggers-all closely integrated with the Oracle database server. The Oracle PL/SQL language is a flexible procedural extension
to SQL and increases productivity, performance, scalability, portability, and security. In this course, students gain the practical knowledge to write PL/
SQL programs, and learn to build stored procedures, design and execute modular applications, and increase the efficiency of data movement.
Prerequisite: CS 290

CS 440, Mobile App Development, 3 Units

This course provides an introduction to mobile app development, with students building several cross-platform apps using cutting-edge technologies that
target the Android and iOS operating systems. Topics include authentication, component creation and layout, state management, HTTP/API requests,
push notifications, navigation, datastore (or database) connection, and server-side programming using cloud-based server/serverless infrastructure.
Prerequisite: CS 260/ENGR 260

CS 452, Internet of Things, 3 Units

This course covers the fundamental aspects of the Internet of Things (IoT), including devices, protocols, security, and product development. Through
hands-on labs and projects, students develop the ability to build 0T devices and systems, and a final project showcases their ability to plan, design, and
execute their own IoT devices and systems. Students become proficient in embedded programming, cross-compilation, web servers and clients, basic
digital electronics, communications protocols, and special programming techniques.

Prerequisite: ENGR 125/CS 125, and CS 230 or ENGR 240.

CS 455, Numerical Analysis, 3 Units

Numerical and approximation methods are covered, including solutions of functions in single and multi-variables, interpolation, numerical differentiation
and integration, and numerical methods for differential equations. Applications are programmed using an appropriate language.
Prerequisite: MATH 167, MATH 295, and CS 120/ENGR 120

CS 460, Software Project, 3 Units

Each student in this course completes an independent project in the development of a nontrivial software system for an application of the student's
choice.
Prerequisite: CS 260/ENGR 260 and CS 290; or instructor permission

CS 465, Team Software Project, 1-3 Units

The team of students in this course completes the development of a nontrivial software system for an application of their choosing.
Prerequisite: CS 125/ENGR 125 or instructor consent.

CS 470, Software Engineering, 3 Units

This course includes a study of the concepts, principles, techniques, methods, procedures, and documents of software engineering. Emphasis is
on systematic approaches to software engineering and the software life cycle. Each student participates in a major team project. Meets the General
Education Requirement: Integrative and Applied Learning.

Prerequisite: CS 260/ENGR 260, CS 290, and at least 32 computer science units.



96 Department of Engineering and Computer Science

CS 480, Senior Capstone Project, 3 Units

The primary goal for students in this course is to implement a major team-based software product based on their own software documentation and
planning from the previous semester. As a secondary goal, students study and practice software engineering concepts, principles, and methodologies
relevant to the implementation phase of software engineering. Students also learn how to prepare and present a technical demo aimed at 'selling’ their
product. Meets the General Education Requirement: Oral Communication (CS 120+CS 290+CS 480).

Prerequisite: CS 470; and CS 363 or CS 440

CS 484, Cyber Security, 3 Units

In this course, students systematically study the fundamental principles of computer system security, including authentication, access control, capability,
security policies, sandbox, software vulnerabilities, and web security, with most of these principles studied within the scope of concrete systems such as
Linux and Windows. The course emphasizes 'learning by doing,” requiring students to conduct a series of lab exercises through which students enhance
their understanding of the principles and learn to apply them to solve real-world problems.

Prerequisite: CS 230, CS 260/ENGR 260

CS 491, Computer Science Internship, 1-3 Units

This course gives students practical experience in computer science and computer information systems as they complete a computer science internship
in a nonacademic facility, preferably off campus but under the joint supervision of a computer science faculty member and an outside mentor. A total of
3 units is required to satisfy the General Education Integrative and Applied Learning requirement. Meets the General Education Requirement: Integrative
and Applied Learning.

Prerequisite: Sophomore standing in computer science major and department approval.

CS 495, Topics in Computer Science, 3 Units

This course presents timely and new topics in computer science, with different material covered each time the course is offered. Most topics require
prerequisites, which vary according to the topic. The course may be repeated for credit.

Prerequisite: Department consent (note course description).

CS 496, Writing 3: Ethics in Computer Science, 3 Units

This is a writing course that will provide you with the skills to write in several genres that are relevant to computer science such as resumes, cover
letters, professional memos, research proposals. Since reading is a good way to learn to write, reading assignments are given on the topics of writing
and ethics which are both applied to computer science. Weekly writing assignments based upon the reading are also required. The course culminates
in a portfolio of the writing the students have accomplished through the semester. Meets the General Education Requirement: Writing 3: Writing in the
Disciplines.

Prerequisite: Senior Standing and 30 credits in ECS, and Writing 2 (or equivalent)

CS 497, Readings, 1-4 Units

Consists of a program of study concentrating on assigned readings, discussions, and writing arranged between and designed by, a student of upper-
division standing and a full-time professor. An independent study fee is assessed for each enrollment in this class.

CS 498, Directed Research, 1-4 Units

This course provides instruction in research design and technique, and gives students experience in the research process. The 1-unit expectation
encompasses no fewer than 30 hours of work with accompanying reading, log, writing, and seminar presentation within the department or in a university
research symposium. No more than 1 unit may be used to fulfill preparatory readings requirement. An independent study fee is assessed for each
enrollment in this class.

Prerequisite: Junior or Senior Standing

CS 499, Thesis/Project, 1-4 Units

This is a senior-level 'capstone’ type of independent study/research experience, involving the student in a unique project with a sophisticated level of
research, synthesis, analysis, and communication. The 1-unit expectation encompasses no fewer than 30 hours of work with accompanying readings,
log, instructor discussions, and writing of summary analysis and conclusions. The thesis or project may result in formal thesis, published article,
electronic media, annotated recital, or artistic creation of a material form. No more than one unit may be used to fulfill preparatory readings requirement.
An independent study fee is assessed for each enroliment in this class.

Prerequisite: Upper-division writing intensive course or instructor consent; and junior or senior standing

ENGR 101, Introduction to Engineering, 3 Units

Students in this course gain an overview of engineering as a creative and responsive profession, and learn about the qualifications of an engineer and
the ways in which engineers study, think, work, create, design, and communicate. This course also covers the impact of engineering solutions in global,
economic, and societal contexts; case studies of effective civic, governmental, and social engagement by engineers; and engineering ethics.
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ENGR 110, STEM as Vocation, 3 Units

This course explores two topics. The first topic is methods to apply STEM skills to solve real world challenges that have positive social impact. During
your college education you will learn technical skills that can be applied for positive impact on the lives of those around you (near and globally) and

to further God's Kingdom here on Earth. The second topic in this course is the exploration of intercultural skills. This is important since you will be
required to work with individuals of diverse ethnic backgrounds and you may have to work across cultures. In addition, we live in a multi-ethic society so
developing these types of capabilities is a valuable life skill. Meets the General Education Requirement: Intercultural Competence.

ENGR 120, Introduction to Computer Science I, 4 Units

This course introduces students to object-oriented programming, with an emphasis on problem solving, design and analysis of algorithms, and
programming principles. Course material also covers principles of object-oriented and structured programming, problem analysis, and documentation.
Attendance at a weekly computer lab is required. Students complete a number of programming projects, and learn how to effectively communicate
technical matters orally. Meets the General Education Requirement: GE:Oral Communication (ENGR 120+ENGR 240+ENGR 480), Oral Communication
(CS 120+CS 290+CS 480).

Prerequisite: MATH 110 (may be taken concurrently) or proven competence in college algebra.

ENGR 125, Introduction to Computer Science Il, 4 Units

This course is a continuation of object-oriented programming and other topics from ENGR 120/CS 120, and provides an introduction to arrays,
inheritance, file I/0, and GUIs. Problem analysis, program design, development and implementation, and related topics are covered. Lab is required.
Students complete a number of programming projects. Lecture, 3 hours; lab, 3 hours.

Prerequisite: ENGR 120/CS 120

ENGR 150, Introduction to Mechanics, 3 Units

This course develops in science and engineering students an understanding of forces, moments, and the states and conditions of equilibrium of rigid
bodies. It also provides useful and practical insights into internal forces and friction. Further, this course deals with the motion of bodies under the action
of forces with two parts: 1) kinematics, the study of motion without reference to the forces that cause motion; and 2) kinetics, which relates the action of
forces on bodies to their resulting motions.

Prerequisite: MATH 165, PHYC 161

ENGR 160, Discrete Structures, 3 Units

Students in this course explore the mathematical elements of computer science, including propositional logic, predicate logic, sets, functions and
relations, combinatorics, mathematical induction, recursion, algorithms, matrices, graphs, trees, and Boolean logic. Attention is given to the direct
applications to computer science.

Prerequisite: MATH 150

ENGR 210, Engineering Thermodynamics, 3 Units

In this course students will learn classical thermodynamics and its engineering applications. Topics include energy and its transfer, properties of pure
substances, 1st and 2nd laws of thermodynamics, control volume, irreversibility and availability, gas power cycles, vapor and combined power cycles,
and refrigeration.

Prerequisite: PHYC 162, MATH 166

ENGR 215, Electrical Circuits and Systems, 4 Units

This course covers resistive circuits with dependent and independent sources, node and loop analyses, reactive elements and circuits, steady state
solution for RLC circuits with sinusoidal inputs, resistive and reactive power, three-phase systems, motors and generators, time domain analysis of
circuits, transient responses, Laplace transforms, and Fourier series. Laboratory exercises include steady state and transient circuits design and
measurements.

Prerequisite: MATH 166

ENGR 240, Digital Logic Systems, 4 Units

This course covers Boolean algebra, Karnaugh maps, logic gates, combinational circuit design, sequential circuits analysis and design, Register,
and counter and memory system analysis and design, as well as laboratory experiments with TTL logic gates, flip-flops, and counters. Students are
also instructed on how to effectively communicate technical matters orally. Meets the General Education Requirement: GE:Oral Communication
(ENGR 120+ENGR 240+ENGR 480).

Prerequisite: CS 120/ENGR 120

ENGR 245, Electronics, 4 Units

This course covers amplifier basics; multistage, feedback, and operational amplifiers; wave-shaping and waveform generation; digital electronics; bipolar
and CMOS logic; and switching circuits. Laboratory exercises include significant design experience.
Prerequisite: ENGR 215

ENGR 260, Algorithms and Data Structures, 3 Units

This course provides a study of algorithms and their related data structures, including linear lists, linked lists, trees, graphs, sorting techniques, and
dynamic storage allocation. Applications are implemented using an appropriate computer language.
Prerequisite: ENGR 125/CS 125
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ENGR 271, Advanced Math for Engineers, 4 Units

This course is an introduction to topics in advanced mathematics necessary in most engineering fields. Beginning with key concepts in vector calculus
and matrix algebra, the course also covers orthogonal functions, Fourier series, boundary-value problems in several coordinate systems, and the
integral transform method. Additional topics may include partial differential equations and complex analysis.

Prerequisite: MATH 270

ENGR 281, Statics, 3 Units

Statics is the branch of physical science that deals with the rest state of bodies under the action of forces. It also includes resultants of force systems
and equilibrium on rigid bodies using vector algebra, friction, centroids and centers of gravity, and moments of inertia of areas and masses.
Prerequisite: PHYC 161

ENGR 282, Dynamics, 3 Units

Dynamics is the branch of mechanics that deals with the motion of bodies under the action of forces. Dynamics has two distinct parts: kinematics, the
study of motion without reference to the forces that cause motion, and kinetics, which relates the action of forces on bodies to their resulting motions.
Prerequisite: PHYC 162, ENGR 281 or instructor consent

ENGR 284, Materials, 3 Units

This course includes a survey of engineering materials with emphasis on mechanical and physical properties and design considerations, ferrous and
nonferrous metals, alloys, plastics, elastomers, cermets, ceramics, and adhesives. The methods of manufacturing are covered with special consideration
given to design factors, productability, and economics relative to machining, forming, casting, working, welding, and powder metallurgy.

Prerequisite: PHYC 162

ENGR 310, Discrete Systems Modeling and Simulation, 3 Units

Discrete systems consist of processes in which discrete events occur at asynchronous times. In discrete systems, events in any component of the
system may affect future events in other system components. Models of discrete systems account for the occurrences of events and the conditions
necessary for events to occur. This course deals with construction of models for discrete systems, theory for the behavior of the discrete system and
its components, and use of simulation software to examine the behavior of discrete systems. Topics will include modeling techniques, introduction
to queueing theory, random number generation, discrete event simulation, Monte Carlo simulation, simulated data analysis, and simulation variance
reduction techniques.

Prerequisite: MATH 361; CS 120/ENGR 120

ENGR 325, Control Systems, 3 Units

This course introduces systems and their modeling and control, exploring open- and closed-loop control, feedback, transfer functions, signal flow graphs,
stability, and root locus methods. Frequency response methods and Nyquist and Bode diagrams are used for system representation. PID compensators,
state-space representation, and digital implementation of control systems are also studied.

Prerequisite: ENGR 215 and MATH 270.

ENGR 335, Embedded Systems, 4 Units

Embedded systems are found in most computing systems outside of traditional desktop/laptop/server computers, such as in cars, household appliances,
handheld electronics, video game consoles, and wearable technologies. This course provides an introduction to programming embedded systems,
covering fundamental topics such as timing diagrams, basic coding operations and datatypes (e.g., binary, hexadecimal, bitwise/shift operators, etc.),
state machines (synchronous and concurrent), I1/0, and peripheral connections. Laboratory experience includes microprocessor-based design projects
with real hardware and electronic components.

Prerequisite: ENGR 240 and CS 125/ENGR 125

ENGR 340, Digital Signal Processing, 3 Units

Students in this course learn about discrete-time and sampled-data signals and systems, and their representations using z-transforms, as well as digital
filters, FIR and IIR filters, stability, and round-off errors. They design different types of digital filters such as Butterworth, Chebychev, and others. The
basics of discrete Fourier transforms and the fast Fourier transform (FFT) algorithm are introduced.

Prerequisite: ENGR 215

ENGR 345, Systems Engineering Principles, 3 Units

This course explores the foundations of systems engineering processes and practices, including basic systems engineering processes and the roles of
systems engineering professionals in a global business environment, as well as a discussion of current systems issues. It also covers the principles of
mechanical drawing and computer-aided design (CAD) for systems engineering applications.

Prerequisite: ENGR 325

ENGR 350, Computer Networks, 3 Units

This course introduces the basics of computer networks, including the seven-layer ISO model for networks, with layers 2, 3, and 4 studied in detail.
Medium access control protocols and TCP/IP are presented, as well as wireless LAN standards. An introduction to emerging wireless networks is also
included.

Prerequisite: ENGR 215, MATH 361
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ENGR 360, Computer Architecture and Organization, 3 Units

This course covers the architecture and organization of computer systems, including hardware/software design considerations, implementation,
interrelationships, and performance. Fundamentals of assemblers and assembly language programming using the MIPS instruction set are included, as
is the use of combinational and sequential logic in the components of CPUs, buses, and interfaces. Details include input/output, memory hierarchies,
pipelining, ALU operations, and CPU control. Processors include CISC and RISC, as well as multiprocessor systems. Students also take part in several
programming and modeling projects that model key computer architecture components.

Prerequisite: CS 260/ENGR 260 or ENGR 240

ENGR 370, Cyber Physical Systems Security [Proposed], 3 Units

In this course, students systematically study the fundamental principles of computer system security, including authentication, access control, capability,
security policies, sandbox, software vulnerabilities, and web security, with most of these principles studied within the scope of concrete systems such as
Linux and Windows. The course emphasizes 'learning by doing,” requiring students to conduct a series of lab exercises through which students enhance
their understanding of the principles and learn to apply them to solve real-world problems.

Prerequisite: CS 260/ENGR 260

ENGR 380, Systems Design, 3 Units

Students in this course examine the techniques for developing, analyzing, and portraying design and life cycle systems requirements. They also apply
the principles of system design to real-world systems, and learn the use of tools and techniques including quality function deployment and enhanced
block flow diagrams.

Prerequisite: ENGR 345

ENGR 390, Green Power Systems, 3 Units

It is being widely widely recognized that the generation of electric power must be performed in a way that is ecologically responsible. This course
provides students with the knowledge to design electric power systems that use energy from natural sources such as sunlight, wind, rain, tides, plants,
algae, and geothermal heat. The design approach is from the system level down to the components.

Prerequisite: ENGR 345

ENGR 410, Engineering Management and Economics, 3 Units

This course examines strategies for management during all phases during the lifecycle of an engineering project, including initial planning,
implementation, assessment, and termination. Management strategies include resource allocation, budgeting, performance monitoring, and optimizing
cost and time. Economic principles including time value of money and cash flows will be applied to management topics. Meets the General Education
Requirement: Writing 3: Writing in the Disciplines.

Prerequisite: ENGR 380

ENGR 420, Decision and Risk Analysis, 3 Units

This course addresses the various types of real-life assessment that must be conducted in order for a large-scale engineering project to be successful,
including reliability, probability of risk, decision analysis, and cost-benefit analysis. The decision-making process that accompanies these assessments
must be conducted in the presence of significant uncertainty, so course material reviews basic principles of probability theory and statistics. Finally,
because large-scale engineering projects involve significant budgets, engineers must be conversant in the language of money, public policy, and
economics, so the course concludes with a vital section on cost-benefit analysis.

Prerequisite: ENGR 345

ENGR 452, Internet of Things, 3 Units

This course covers the fundamental aspects of the Internet of Things (IoT), including devices, protocols, security, and product development. Through
hands-on labs and projects, students develop the ability to build IoT devices and systems, and a final project showcases their ability to plan, design, and
execute their own |oT devices and systems. Students become proficient in embedded programming, cross-compilation, web servers and clients, basic
digital electronics, communications protocols, and special programming techniques.

Prerequisite: ENGR 125/CS 125, and CS 230 or ENGR 240.

ENGR 470, Senior Design Project I, 2 Units

In this first part of a two-semester engineering design project experience, students are encouraged to engage in group-based projects and industrial
sponsorship, and a complete and fully documented design solution is expected at the end of the course. Use of oral and written professional
communication skills is emphasized.

Prerequisite: PHYC 162, CS 125/ENGR 125, ENGR 150, ENGR 240, and ENGR 245.

ENGR 480, Senior Design Project II, 2 Units

This course involves the implementation of the design developed in ENGR 470, including prototyping and testing. Students are also instructed on
how to prepare and present a technical demo aimed at 'selling’ their product. Meets the General Education Requirement: GE:Oral Communication
(ENGR 120+ENGR 240+ENGR 480).

Prerequisite: ENGR 470
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ENGR 491, Engineering Internship, 1-3 Units

This course provides practical experience in engineering, with students completing a semester-long engineering project under the joint supervision of
an engineering faculty member and an outside mentor. A total of 3 units are required to satisfy the General Education Integrative & Applied Learning
requirement. Meets the General Education Requirement: Integrative and Applied Learning.

Prerequisite: Sophomore standing in the Engineering program, and department consent

ENGR 495, Topics in Engineering, 1-3 Units

This course presents timely and new topics in engineering. Different material is covered each time the course is offered. The course may be repeated for
credit. Most topics require prerequisites, which vary according to the topic.
Prerequisite: Department Consent

ENGR 496, Writing 3: Engineering Management, Economics, and Ethics, 3 Units

This course teaches engineering program management, economics, and ethics fundamentals such as program planning, control strategies, risk
assessment, work breakdown structures, and costing options, including their economic and ethical implications. The assignments for this class also
teach professional writing in the field of engineering. This is accomplished using reading about technical writing, multiple writing exercises on the topic
of engineering management, economics, and ethics. Interaction with other students in the process of writing, revising, editing, and proofreading is an
integral part of the course. Each student will accumulate a portfolio through the semester from the various engineering management, economics, and
ethics writing assignments. Meets the General Education Requirement: Writing 3: Writing in the Disciplines.

Prerequisite: Senior standing in ENGR program and C- or better in Writing 2.

Faculty
Department Chair

George Thomas (http://www.apu.edu/faculty/gthomas/), Ph.D., Engineering

Professor
George Thomas (http://www.apu.edu/faculty/gthomas/), Ph.D., Engineering

Associate Professors

Daniel Grissom (http://www.apu.edu/faculty/dgrissom/), Ph.D., Computer Science
Lu Ruan, Ph.D., Computer Science

James Yeh (http://www.apu.edu/faculty/hyeh/), Ph.D., Computer Science

Assistant Professor
Aisha Chen, Ph.D., Engineering

Instructor
Rod Ulrich (http://www.apu.edu/faculty/rulrich/), M.S., Lab Manager

Affiliated Faculty

Enson Chang (http://www.apu.edu/faculty/echang/), Ph.D., Associate Professor of Physics
Edwin Ding (http://www.apu.edu/faculty/eding/), Ph.D., Associate Professor of Mathematics
Theodore Szeto (http://www.apu.edu/faculty/tszeto/), Ph.D., Associate Professor of Mathematics
Adjunct Faculty

James Johansen, Ph.D., Computer Science

Heather Wong, Engineering

Faculty Emeriti

Samuel Sambasivam (http://www.apu.edu/faculty/ssambasivam/), Ph.D., Computer Science
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B.S. in Computer Information Systems

63 units

The computer information systems (CIS) major (https://www.apu.edu/clas/programs/computer-information-systems-major/) provides an educational
foundation for students planning a career in the analysis, design, and implementation of information systems. Students are prepared for careers as
systems analysts, application software developers, and information technology specialists. Students who have a strong interest in technology and its
application, but are not primarily interested in the scientific and mathematical aspects of computer science, should find this program a good fit.

Information systems (1S) is the study of the application of computer technology in organizations. It is founded on two major reference disciplines:
computer science and management. Unlike computer science students, IS undergraduates must complete some accounting and finance coursework. IS
involves no coursework in engineering or scientific computing, and the mathematics courses are practical and applied. Traditionally, IS undergraduate
curriculum focuses on managing information systems (the business side of IS); APU’s CIS program emphasizes the application of computer technology
to information systems.

Knowledge of operating systems, computer networks, and database applications is emphasized in this major.

Career Opportunities

The Bachelor of Science in Computer Information Systems prepares students for advanced studies in fields as computer information systems, computer
engineering, computer security, and telecommunications.

The CIS program offers internship opportunities to prepare students for careers following graduation. Students gain hands-on experience at several
local and national businesses and organizations, and these organizations regularly request APU students for internships and employment. Employment
opportunities in the areas of system networking, database management, telecommunication, and web programming are in abundance.

Requirements

Computer information systems students are required to have a laptop for classroom work. In addition to the General Education requirements, a minimum
of 47 computer information systems units, 6 mathematics units, and 10 business units (for a total of 63 units) are required for the Bachelor of Science in
Computer Information Systems.

Code Title Units
CIS Core Courses *
CS/ENGR 120 Introduction to Computer Science | F1s, 2 4
CS/ENGR 125 Introduction to Computer Science I FIS 4
CS/ENGR 160 Discrete Structures ™' 3
CS 230 Systems Programming and Operating Systems F 3
CS/ENGR 260 Algorithms and Data Structures FIS g
CS 290 Database Management Systems FIS, 2 3
ESI825 Telecommunications and Interfacing S 3
CS 470 Software Engineering F.3 3
CS 480 Senior Capstone Project e 3
CS 491 Computer Science Internship Fis.3 3
Select at least one of the following (if both are selected, one will count as an elective) g

CS 363 Web Programming S

CS 440 Mobile App Development B
Upper-division CIS Elective Courses 4
Select four of the following: 12

BUSI 311 Quantitative Analysis for Management

CS 240 Assembly Language Programming s

CS 315 Fundamentals of Network Administration "

CS 360 Computer Architecture and Organization B

CS 363 Web Programming (If not taken as core)

CS 370 Compiler Construction

CS 430 Artificial Intelligence F

CS 435 Advanced Database Application Programming

CS 440 Mobile App Development (If not taken as core) F
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CS/ENGR 452 Internet of Things s
CS 455 Numerical Analysis S
CS 495 Topics in Computer Science
ENGR 240 Digital Logic Systems F.2
ENGR 335 Embedded Systems
ENGR 350 Computer Networks
Math Courses
MATH 130 Introduction to Statistics "> ®
MATH 151 Applied Calculus | 7S
Business Courses
ACCT 120 Principles of Accounting |
BUSI 240 Introduction to Information Systems
MGMT 210 Principles of Management
Total Units 63
! The Writing 2 course provided, but not required, by the Department of Engineering and Computer Science is WRIT 242.
2 Meets 1 unit of the General Education Oral Communication requirement (taking CS 120, CS 290, and CS 480 or CS 120, ENGR 240, and
ENGR 480 satisfies the General Education Oral Communication requirement).
3 Meets the General Education Integrative and Applied Learning requirement.
4 The department recommends these computer information systems electives, but students may take any upper-division CS course (numbered
300 or above) to fulfill the requirement.
° Meets the General Education Quantitative Literacy requirement.
F Offered in Fall only
S Offered in Spring only
FIS Offered in both Fall and Spring terms
EF Offered in Fall in even years
ES Offered in Spring in even years
OF Offered in Fall in odd years
oS Offered in Spring in odd years

Students should enroll in CS 120 in their first semester of attendance in the department. It is also imperative that students determine which math course
they qualify for and enroll in that course during their first semester, continuing with all math courses until they have completed math requirements for
the CIS program. If students do not know which math course they qualify for, they should contact the Academic Success Center (https://www.apu.edu/
academic-success/services/testing/math/) at (626) 815-3849 to make an appointment for placement testing.

Contact the Undergraduate Enroliment Services Center (https://www.apu.edu/undergraduate-enrollment-services/) and/or the Academic Success
Center (http://www.apu.edu/advising/) for all General Education advising.

Pr
Pr

ogram Learning Outcomes
ogram Learning Outcomes

Students who successfully complete this program shall be able to:

1.
2.
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Analyze a complex computing problem and apply principles of computing and other relevant disciplines to identify solutions.

Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s
discipline.

. Communicate effectively in a variety of professional contexts.

. Recognize professional responsibilities and make informed judgments in computing practice based on legal and ethical principles.

. Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.

. Apply computer science theory and software development fundamentals to produce computing-based solutions.

. Demonstrate scientific knowledge of computation comprising computer architecture, algorithm analysis, programming principles, and software

design.
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B.S. in Computer Science

68-69 units

Computer science, like engineering disciplines, is an “applied science” that deals with how things ought to be. This is different from mathematics and
other natural sciences that are concerned with how things are. Computer science is concerned with design and synthesis more than analysis and
deduction (as with physics, chemistry, mathematics, and biology).

The B.S. in Computer Science (https://www.apu.edu/clas/programs/computer-science-major/) equips students to:

« Understand the computational process and the design of software systems.

¢ Analyze and design data structures and algorithms.

« Understand programming concepts in order to acquire computer language proficiency independently.
« Program computers with knowledge of at least two programming languages.

« Understand and apply software development principles.

With dedicated faculty, small classes, excellent computer labs, and up-to-date software, computer science at Azusa Pacific University is challenging,
professional, intellectually stimulating, and directly applicable to current problems in society and industry.

The computer science major covers the following topics:

. All functional levels of computing, from applications to microcode

. Programming theory and practice (in multiple languages)

. Software engineering: principles, procedures, techniques, and applications
. Databases

. Operating systems

o g b~ W N P

. Computer architecture

Upper-level electives are available in advanced topics such as artificial intelligence and machine learning, software engineering, Internet of Things (loT),
and computer security. Students who plan to pursue an advanced degree in computer science should review their program of studies with their advisor
as early as possible.

Career Opportunities

The B.S. in Computer Science prepares graduates for advanced studies and careers in fields such as computer science, computer engineering,
software engineering, telecommunications, and systems analysis.

The computer science program requires an internship. Students gain hands-on experience at several local and national businesses and organizations
that continue to turn to APU to seek our students for internships and employment. Employment opportunities include careers as systems programmers,
software engineers, scientific programmers, high school computer science and mathematics teachers, and other computing fields. Missionary and
other Christian organizations need computer science graduates for their increasingly complex applications, such as Bible translation work, as well as
administrative, financial, fundraising, and technical support activities. Job opportunities are available globally.

Requirements

B.S. in Computer Science students are required to have a laptop for classroom work. In addition to General Education requirements, a minimum of 47
units in computer science, 12 units in mathematics, and 9-10 units in natural sciences (for a total of 68-69 units) are required for this degree.

Code Title Units
Computer Science Courses !

CS/ENGR 120 Introduction to Computer Science | F1s, 2 4
CS/ENGR 125 Introduction to Computer Science I FIS 4
CS/ENGR 160 Discrete Structures /> g
CS 230 Systems Programming and Operating Systems F 3
CS/ENGR 260 Algorithms and Data Structures FIS 3
CS 290 Database Management Systems FIS, 2 3
CS 360 Computer Architecture and Organization F 3
CS 470 Software Engineering F.3 3
CS 480 Senior Capstone Project S:2 g
CS 491 Computer Science Internship FIS, 3 3
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Select at least one of the following (if both are selected, one will count as an elective) 3
CS 363 Web Programming S
CS 440 Mobile App Development B
Upper-division Computer Science Electives 4
Choose four of the following: 12
Cs 315 Fundamentals of Network Administration ©
CS 325 Telecommunications and Interfacing s
CS 363 Web Programming (If not taken as core) S
CS 370 Compiler Construction
CS 430 Artificial Intelligence F
CS 440 Mobile App Development (If not taken as core) 2
CS 435 Advanced Database Application Programming
CS/ENGR 452 Internet of Things s
CS 495 Topics in Computer Science
CS 497 Readings ™S
CS 498 Directed Research 7'°
CS 499 Thesis/Project FIS
ENGR 240 Digital Logic Systems 2
ENGR 335 Embedded Systems
ENGR 350 Computer Networks
Math Requirements 12
MATH 165 Calculus 1 7
MATH 166 Calculus Il 7S
Choose two of the following:
MATH 295 Applied Linear Algebra F
MATH 361 Probability and Statistics | />
MATH 455 Numerical Analysis ES
Natural Sciences Requirement 9-10
PHYC 161 Physics for Science and Engineering | F.5
Choose one of the following:
PHYC 162 Physics for Science and Engineering |l S
CHEM 151 General Chemistry | 5
BIOL 151 General Biology | °
Total Units 68-69

1
2

The Writing 2 course provided, but not required, by the Department of Engineering and Computer Science is WRIT 242.
Meets 1 unit of the General Education Oral Communication requirement (taking CS 120, CS 290, and CS 480 or CS 120, ENGR 240, and

ENGR 480 satisfies the General Education Oral Communication requirement).

F/S
EF
ES
OF
(0N

Meets the General Education Integrative and Applied Learning requirement.
The department recommends these electives, but students may take any CS courses numbered 300 or above to meet the requirement.
Meets the General Education Natural Sciences requirement.

Offered in Fall only

Offered in Spring only

Offered in both Fall and Spring terms
Offered in Fall in even years

Offered in Spring in even years
Offered in Fall in odd years

Offered in Spring in odd years

Students must start with CS 120 Introduction to Computer Science | during their first semester at Azusa Pacific University. Math is also extremely
important for students within our major. It is imperative that students determine which math course they qualify for and enroll in that course their first
semester, continuing with all math courses until they have completed math requirements for the computer science major. If the student does not know
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which math course they qualify for, they should contact the Academic Success Center (https://www.apu.edu/academic-success/services/testing/
math/) at (626) 815-3849 to make an appointment for placement testing.

See the Undergraduate Enrollment Services Center (https://www.apu.edu/undergraduate-enrollment-services/) and/or the Academic Success Center
(http://www.apu.edu/advising/) for all General Education advising.

Program Learning Outcomes
Program Learning Outcomes

Students who successfully complete this program shall be able to:

1.
2.

[o2 62 B SN ¢V ]

Analyze a complex computing problem and apply principles of computing and other relevant disciplines to identify solutions.

Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s
discipline.

. Communicate effectively in a variety of professional contexts.

. Recognize professional responsibilities and make informed judgments in computing practice based on legal and ethical principles.
. Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.

. Apply computer science theory and software development fundamentals to produce computing-based solutions.
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B.S. in Engineering

81 units

Azusa Pacific’s B.S. in Engineering (https://www.apu.edu/clas/programs/engineering-major/) equips students with an excellent foundation in principles
that prepare them for careers in a variety of engineering fields, including aerospace, agriculture, automotive, business, computer science, defense,
energy, and health care. The engineering curriculum includes courses in mechanics, electrical circuits, electronics, digital systems, and control systems,
and all courses are strongly anchored on foundational coursework in mathematics and physics including calculus, differential equations, and probability
theory. Two concentration areas are available: systems engineering and computer engineering. System engineering deals with the engineering and
management of large, complex systems such as aerospace systems, military systems, transportation systems, communications and networks systems,
and health care systems. Computer engineering focuses on computer hardware and software architectures, computer networks, and a wide range of
computer applications. In both concentrations, substantial laboratory experiences are built into the curriculum and strong software skills are emphasized.

A two-semester design project in the senior year challenges students to work in teams and design, build, and test a major engineering product as the
culmination of all coursework completed. These projects usually involve external sponsors and mentors. An engineering internship that provides hands-
on experience also is part of the curriculum requirements.

Job opportunities for engineering graduates are plentiful in Southern California, nationwide, and globally—a multitude of aerospace companies need
systems engineers, and computer engineers are in high demand in every industry and business.

Requirements

Engineering students are required to have a laptop for classroom work. In addition to General Education requirements, a minimum of 51 computer
science/engineering units, and 30 mathematics and physics units (for a total of 81 units), are required for the Bachelor of Science in Engineering.

Code Title Units
Engineering Requirements !
CS/ENGR 120 Introduction to Computer Science | 2, Fis 4
CS/ENGR 125 Introduction to Computer Science I FIS 4
CS/ENGR 160 Discrete Structures /> 3
ECON 250 Principles of Macroeconomics 3 3
ENGR 150 Introduction to Mechanics " 3
ENGR 215 Electrical Circuits and Systems F 4
ENGR 240 Digital Logic Systems ' 7 4
ENGR 245 Electronics > 4
ENGR 325 Control Systems B 3
ENGR 470 Senior Design Project | F 2
ENGR 480 Senior Design Project I > S 2
ENGR 491 Engineering Internship (3 units needed for graduation) FIS, 4 3
Math and Physics Requirements
MATH 165 Calculus | 75 3
MATH 166 Calculus Il 7% 3
MATH 268 Multivariable Calculus 7S 3
MATH 270 Ordinary Differential Equations S 4
ENGR 271 Advanced Math for Engineers S 4
MATH 361 Probability and Statistics | /S 3
PHYC 161 Physics for Science and Engineering | RS 5
PHYC 162 Physics for Science and Engineering Il S 5
Concentration (see below) 12
Systems Engineering Concentration 6

ENGR 210 Engineering Thermodynamics

Choose 9 units from the following:

ENGR 310 Discrete Systems Modeling and Simulation F

ENGR 345 Systems Engineering Principles S

ENGR 380 Systems Design F

ENGR 390 Green Power Systems
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ENGR 420 Decision and Risk Analysis F
Computer Engineering Concentration 6

CS/ENGR 260 Algorithms and Data Structures FIS

Choose 9 units from the following:

ENGR 335 Embedded Systems

ENGR 340 Digital Signal Processing S

ENGR 350 Computer Networks

CS 430 Artificial Intelligence ©

CS 440 Mobile App Development F

CS/ENGR 452 Internet of Things S

CS 495 Topics in Computer Science

ENGR 360 Computer Architecture and Organization
Total Units 81

The Writing 2 course recommended, but not required, by the Department of Engineering and Computer Science is WRIT 242.

2 Meets 1 unit of the General Education Oral Communication requirement (taking CS 120 or ENGR 120, CS 290, and CS 480; OR CS 120 or
ENGR 120, ENGR 240, and ENGR 480 satisfies the General Education Oral Communication requirement).

3 Meets the General Education Social Sciences requirement.

4 Meets the General Education Integrative and Applied Learning requirement.

° Meets the General Education Natural Sciences requirement.

6 To receive credit for a concentration, students must take 12 units from a single concentration. Students may choose electives from either
concentration to meet the unit requirement, but they will not earn a concentration.

F Offered in Fall only

S Offered in Spring only

FIS Offered in both Fall and Spring terms

EF Offered in Fall in even years

ES Offered in Spring in even years

OF Offered in Fall in odd years

oS Offered in Spring in odd years

Program Learning Outcomes
Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics.

2. Apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global,
cultural, social, environmental, and economic factors.

3. Communicate effectively with a range of audiences.

4. Recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

5. Function effectively on a team whose members together provide leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

6. Develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions.

7. Acquire and apply new knowledge as needed, using appropriate learning strategies.

8. Use relevant software systems and tools pertinent to modern engineering practice.
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Minor in Computer Information Systems

24-26 units

A computer information systems minor meets the needs of business-minded students specializing in information technology at the professional level.

It provides graduates with a variety of technological skills needed by organizations and businesses today. The program comprises a fundamental

understanding of the use, knowledge, function, installation, and maintenance of computers. Topics include database systems, computer information
systems, web programming, accounting, and principles of management.

Requirements

Computer information systems students are required to have a laptop for classroom work.

Code Title Units
CIS Core Courses *
CS/ENGR 120 Introduction to Computer Science | F1s, 2 4
CS/ENGR 125 Introduction to Computer Science I FIS 4
CS &l Fundamentals of Network Administration 3
ACCT 120 Principles of Accounting | 4
MGMT 210 Principles of Management 3
CIS Elective Courses
Select two of the following: 3 6-8

CS 325 Telecommunications and Interfacing S

CS 363 Web Programming S

CS 430 Artificial Intelligence F

CS 440 Mobile App Development B

CS/ENGR 452 Internet of Things °

CS 495 Topics in Computer Science

ENGR 240 Digital Logic Systems k.2

ENGR 335 Embedded Systems

ENGR 350 Computer Networks
Total Units 24-26

Students earning the computer science major are not eligible to earn the CIS minor.

Meets 1 unit of the General Education Oral Communication requirement (taking CS 120, CS 290, and CS 480—or CS 120, ENGR 240, and
ENGR 480—satisfies the General Education Oral Communication requirement).

CIS electives also include other CS courses numbered 230 or above.

FIS
EF
ES
OF
oS

Offered in Fall only

Offered in Spring only

Offered in both Fall and Spring terms
Offered in Fall in even years

Offered in Spring in even years
Offered in Fall in odd years

Offered in Spring in odd years

Program Learning Outcomes

Program Learning Outcomes

Students who successfully complete this program shall be able to:

1. Analyze a complex computing problem and apply principles of computing and other relevant disciplines to identify solutions.
2. Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s

discipline.

3. Apply computer science theory and software development fundamentals to produce computing-based solutions.
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Minor iIn Computer Science
23 units
A minor in computer science equips mathematically minded students specializing in computer programming. The minor comprises a fundamental
understanding of the use, knowledge, function, installation, programming, and maintenance of computers, and provides graduates with a variety of
technological skills needed in today’s workplace.
Requirements
Computer Science students are required to have a laptop for classroom work.
Code Title Units
CS/ENGR 120 Introduction to Computer Science | Fis, 1 4
CS/ENGR 125 Introduction to Computer Science I FIs 4
CS/ENGR 160 Discrete Structures /> 2 3
CS/ENGR 260 Algorithms and Data Structures FIS g
MATH 165 Calculus 1 775 3
Computer Science Minor Electives 6
Select two of the following:

CS 230 Systems Programming and Operating Systems F

CS 290 Database Management Systems Fis, 1

CS 315 Fundamentals of Network Administration "~

CS 325 Telecommunications and Interfacing S

CS 360 Computer Architecture and Organization 2

CS 363 Web Programming S

CS 430 Artificial Intelligence F

CS 440 Mobile App Development F

CS/ENGR 452 Internet of Things S

CS 495 Topics in Computer Science
Total Units 23

1

Meets 1 unit of the General Education Oral Communication requirement (taking CS 120, CS 290, and CS 480—or CS 120, ENGR 240, and

ENGR 480—satisfies the General Education Oral Communication requirement).
MATH 280 may be substituted for CS 160.

FIS
EF
ES
OF
oS

Offered in Fall only

Offered in Spring only

Offered in both Fall and Spring terms
Offered in Fall in even years

Offered in Spring in even years
Offered in Fall in odd years

Offered in Spring in odd years

There are a number of benefits of adding a minor in computer science to related fields such as mathematics. Students should consult their department

advisor or an advisor in computer science to determine how adding a computer science minor might further their educational or professional goals.

Program Learning Outcomes

Program Learning Outcomes

Students who successfully complete this program shall be able to:
1. Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.

2. Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s

discipline.

3. Apply computer science theory and software development fundamentals to produce computing-based solutions.
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Department of English and Modern
Languages

Mission

The Department of English and Modern Languages (https://www.apu.edu/clas/english/) introduces students to significant works of the literary
imagination, guides student conversational development in languages other than English, and helps students develop their composition and reading
skills. The department also heightens their cultural sensitivity, and encourages them to read attentively, reflect deeply, write cogently, and express
themselves creatively, all to glorify God and serve others.

Programs

The department offers an English major and minor, as well as an English Education concentration within the major for students interested in becoming
English teachers. Also, exceptionally promising undergraduate English students may apply in their junior year for admission to the 4+1 B.A./M.A. degree
program; once admitted, these students complete up to 9 units of 500-level graduate coursework during their senior year and complete the remaining 21
units of the M.A. in English program over the next academic year (fall, spring, and summer terms; e.g., 9 units in the fall term, 9 units in the spring term,
3 units in the summer term). For more information about this program, contact the department at (626) 812-3079.

Knowledge of a foreign language is another integral part of a liberal arts education, and to that end the department offers a Spanish major and minor, as
well as introductory study in Chinese, French, German, and Japanese.

The M.A. in English (p. 128) provides professional preparation and personal enrichment to students in the field of literary studies, broadly conceived to
include literature, cultural/film studies, and creative and/or professional writing. In keeping with the mission of Azusa Pacific, this program encourages an
active conversation between Christianity and literature, preparing scholars, writers, and teachers for cultural engagement from a Christian perspective
through the development of analytical and creative writing skills enriched by a theologically informed approach to reading, writing, teaching, and thinking
about literary and other cultural texts.

Career Opportunities

Teaching is still a strong interest of many English and language majors, but equally valid are career goals in ministry, law, business, medicine, and
government services. Communication areas such as advertising, technical writing, editing, publishing, and library science, or any field that requires
clarity of written expression and the ability to analyze and organize effective responses, are also valid career opportunities. English majors are
encouraged to double major or at least minor in a complementary field, such as business, religion, psychology, or communication, so their language
skills can be applied to a different field of professional employment.

The Master of Arts in English equips students for careers in higher education, secondary school teaching, community college teaching, writing, business,
government, and nonprofit organizations. The program also develops students’ ability to think critically, write persuasively, and solve problems creatively
—strengths that are desirable in many career fields.

Foreign Language Proficiency General Education Requirement

Students must demonstrate proficiency in a foreign language by taking the Oral Proficiency Interview by computer (OPIc), College Level Examination
Program (CLEP), or Foreign Language Achievement Testing Service (FLATS) test (p. 1533), or by successfully completing a second-semester foreign
language course. For more information regarding the proficiency requirement, contact the department or the Academic Success Center (https://
www.apu.edu/academic-success/). Students under Academic Catalog 2015-16 and earlier should contact the department for a proctored placement
assessment.

Language Tutoring

The Academic Success Center offers a Tutoring Center (https://www.apu.edu/academic-success/services/tutoring/) wherein students may receive
supplemental practice in Spanish and other foreign languages. Contact the center for more information.

Independent Study

Self-directed language learning is available through the department. A request for a nonscheduled independent language study must be accompanied
by a detailed plan and specific objectives as worked out by the student and the advisor. This arrangement is limited to upper-division students who
have received department approval, and they may earn 1-3 units per semester. The petition can be obtained from the department or the Undergraduate
Enrollment Services Center (https://www.apu.edu/undergraduate-enrollment-services/).
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Programs

Majors

« English (p. 123)
« English: English Education concentration (p. 123)
¢ Spanish (p. 126)

Minors

« Creative Writing (p. 130)
« English (p. 131)
¢ Spanish (p. 133)

Graduate Program

« Master of Arts in English (p. 128)

Courses
CHIN 101, Elementary Chinese I, 3 Units

This is the first of a two-course sequence emphasizing practical Chinese communication for beginners. It is designed to develop basic listening,
speaking, reading, and writing skills, and introduces different cultures of the Chinese-speaking world. Classes meet three hours weekly, and utilize a
lecture format. Meets the General Education Requirement: Foreign Language.

CHIN 102, Elementary Chinese II, 3 Units

This is the second of a two-course sequence emphasizing practical Chinese communication for beginners. It is designed to develop basic listening,
speaking, reading, and writing skills, and introduces different cultures of the Chinese-speaking world. Classes meet three hours weekly, and utilize a
lecture format. Meets the General Education Requirement: Foreign Language.

Prerequisite: CHIN 101, or appropriate score on language placement exam.

ENGL 99, College Reading and Critical Thinking, 2 Units

Students actively work to develop prerequisite skills needed to handle the reading demands in a college-level setting. This course is also designed to
prepare the limited reader with critical reading material representing controversial issues that are commonly the subject of college debate. This course is
required during the first semester for students with SAT | Verbal of 470 and below or ACT Reading at 19 and below. Credit for this course does not count
toward graduation.

ENGL 100, Writing Strategies, 3 Units

Diagnostic assessment, group work, and individualized instruction are utilized in this course to improve skills in the grammatical and mechanical features
of academic writing including clear, cohesive paragraphs, and essays for diverse purposes and audiences. This is a first-semester, required course

for students entering with a SAT | Verbal/SAT Critical Reading score of 470 and below; or ACT English of 19 and below. Does not meet the General
Education requirement for University Skills and Requirements. This course counts as elective credit.

ENGL 102, Study Skills and Strategies, 1 Unit

This course helps students become effective, efficient learners. It covers such topics as learning styles, motivational patterns, time management, test
taking, study-reading, and note taking.

ENGL 111, Studies in Literature, 3 Units

This course is topically driven according to the most engaging themes, ideas, or bodies of literature, helping students develop skills in literary analysis,
genre recognition, and creative expression. Students learn to read, think about, and enjoy great literary works of the past and present. Meets the
General Education Requirement: Humanities: Literature.

Prerequisite: One of the following: SAT Critical Reading 480+, SAT Writing 500+, SAT Redesigned Evidence Based Reading and Writing 530+, ACT
Writing 8+, ACT English 20+, TESL 102, ALCI Level 4.

ENGL 211, Film Analysis and Criticism, 3 Units

This course focuses on analyzing and writing about film as a narrative and visual medium, emphasizing the terms, methods, and techniques of film
analysis. Students will write about films in terms of plot structure, character development, themes, genres, and literary sources. They will practice a
variety of genres, from film reviews to film criticism and theory.

ENGL 212, Literary Critical Strategies, 3 Units

This course introduces majors to specialties within the discipline of English, as well as to literary theory and criticism, including but not limited to
major approaches and theories such as Feminist Literary Theory, New Historicism, Marxist Literary Theory, Christian or Theological Approaches, and
Postcolonial Theory. Special emphasis will be given to practice in close reading and the application of traditional and electronic research skills in the
humanities.
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ENGL 215, Introduction to Creative Writing, 3 Units

This course introduces students to poetry, fiction, nonfiction, and script writing, and what it takes to write successfully today in each of these genres.
Wide reading introduces students to what is being done in each genre and facilitates writing in them. By the end of the semester, students complete a
portfolio of several drafts of their work in each creative writing genre.

Prerequisite: C or above in WRIT 110

ENGL 222, English Literature to 1789, 3 Units

A chronological study of English literature from the beginning through the Neoclassical period is provided in this course. Meets the General Education
Requirement: Humanities: Literature.

ENGL 224, World Literature to the Renaissance, 3 Units

In this course, students review world literature in order to broaden students' literary horizons and expand their understanding of the forms, content, and
cultural contexts in which literature is written. Students discover new literatures to further explore and enjoy, and this new enjoyment sheds light on their
own literary traditions. Meets the General Education Requirement: Humanities: Literature.

Prerequisite: WRIT 110

ENGL 232, English Literature Since 1789, 3 Units

English Literature Since 1789 is a 3-unit, lower-division General Education English course that provides a chronological survey of Romantic, Victorian,
and Modern literature in multiple genres (poetry, fiction, drama, non-fiction), seeking to place each work in its historical and cultural context. Priority will
be given to questions about the literary imagination and human culture. How does literature inspire, nourish, and sustain our search for truth, goodness,
and beauty, and what difference does it make to read such literature from a thoughtful Christian perspective? This course is recommended especially for
students who intend to study abroad at Oxford University. Meets the General Education Requirement: Humanities: Literature.

ENGL 234, World Literature Since the Renaissance, 3 Units

The goal of this class is to familiarize students with some major authors of literature outside of England and America, between 1500 and the present.
The term World Literature is not meant to imply that there is a unitary literature of the world, but that literature is a product of all languages and cultures
and therefore is worldwide phenomenon. Meets the General Education Requirement: Humanities: Literature.

Prerequisite: WRIT 110

ENGL 244, American Literature to 1865, 3 Units

This course is a survey of American literature from its beginnings to 1865. Students examine major writers and literary movements in America through
the Civil War. Topics may include colonialism, Puritanism, religious dissent, captivity narratives, slavery, abolitionism, deism, national identity, race,
gender, realism, romance, self-reliance, transcendentalism, and so on. The course also examines the role of religion in American literature and literary
history, as well as minority literature that has vastly expanded the literary canon. Meets the General Education Requirement: Humanities: Literature.
Prerequisite: WRIT 110

ENGL 254, American Literature Since 1865, 3 Units

This course will be a survey of American literature from the Civil War period to the present. Topics to be discussed include the Civil War; slavery and
emancipation; literary movements including realism, regionalism, naturalism, modernism, and postmodernism; race and ethnicity; immigration and
assimilation; gender and sexuality; the Great Migration; lynching; consumerism and suburbanization; globalization and transnationalism; and so on.
Students will read and analyze American literature in historical context, asking whether and to what extent literary texts perform cultural work in the real
world. We will also consider the role that religion has played in American literature and literary history, examining such issues as belief and unbelief,
religion and secularism, pluralism and tolerance. Finally, we will study various American ethnic literatures that have vastly expanded the literary canon.
Meets the General Education Requirement: Humanities: Literature.

ENGL 301, Creative Writing: Fiction, 3 Units

In a writing workshop, students read, analyze, and write prose fiction, concentrating on plot, character, setting, and theme in the short story.

ENGL 302, Creative Writing: Poetry, 3 Units

Students survey trends in the prior century's English language poetry in support of their own writing of both an analytical paper and a poetry portfolio that
includes traditional and free forms.

ENGL 303, Creative Writing: Drama and Film, 3 Units

This course examines the art and craft of writing for the stage, film, or television. Students learn to analyze and evaluate their audience, their writing
tasks, and their communication goals, and then match these exterior concerns of craft to their interior quest to say something meaningful to themselves
and others.

ENGL 304, Creative Writing: Creative Nonfiction, 3 Units

This course examines the art and technique of creative nonfiction. Students analyze fictional techniques such as plot and characterization, and learn to
use them in writing about subjects of their own choosing. Some focus is given to the art of memoir as a literary genre.
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ENGL 311, Film and Literature, 3 Units

This course examines similarities and differences between film and literature, with an emphasis on film as a narrative and visual medium. Using
the terms, methods, and techniques of film analysis, students will analyze and write about film and literature in terms of plot structure, character
development, themes, genres, and so on. Some attention is given to theories of adaptation as well as film criticism and theory.

Prerequisite: WRIT 110 or enrollment in the Honors College

ENGL 324H, World Literature to the Renaissance - Honors, 3 Units

Students review world literature from Confucius to Dante. Meets the General Education Requirement: Humanities: Literature.
Prerequisite: To enroll in the course, must be a student admitted to the Honors Program and be considered a member in 'active’ status.

ENGL 360, Technical and Professional Writing, 3 Units

This course acquaints students with the writing conventions of the professional and technical communities. It helps students understand writing as an
essential analytical and communication tool in the professional world and gives them experience in writing proposals, incorporating graphics, and writing
for clients to solve problems encountered in that world.

Prerequisite: WRIT 110

ENGL 361, Freelance Magazine Article Writing, 3 Units

This course provides training in writing and marketing various types of nonfiction articles in professional magazines. Students gain experience in writing
such articles as book reviews, personal experience articles, personal profiles, how-to articles, devotional articles, and human interest features.

ENGL 364, American Ethnic Literature, 3 Units

This course will study American ethnic literature. Students will read works by American writers from various ethnic groups in the United States (e.qg.
African American, Asian American, Jewish, Chicano, and Euro-American writers who address issues of race and ethnicity). Major topics include the
American Dream, literary canon formation, gender, equality, race, ethnicity, immigration, multiculturalism, assimilation/acculturation, and religion, This
course is intended to give you practice in close reading and literary interpretation and to emphasize the value of literature and the reading experience.
English 364 aims to expand your ability to interact with American ethnic literature through analysis, interpretation, and criticism. Meets the General
Education Requirement: Intercultural Competence.

Prerequisite: WRIT 110

ENGL 374, African American Literature, 3 Units

This course examines African American literature from its beginnings in oral tradition to the present. Selected readings vary. Topics to be addressed
may include race, class, ethnicity, gender, language, slavery, equality, freedom, folklore, miscegenation, passing, pluralism, religion, segregation,
syncretism, canon formation, and more.

ENGL 377, Shakespeare, 3 Units

Students in this course undertake a representative study of Shakespeare's sonnets, dramas, comedies, histories, tragedies, and romances.
Prerequisite: WRIT 110

ENGL 384, Women Writers, 3 Units

This course will enable students to read and analyze literary works by women, which have often been excluded by anthology editors and marginalized in
survey courses. Students will also gain a broader understanding of the political, social, and cultural factors surrounding these writers and texts. Topics
will vary, but might include Women Poets, Women Novelists, 19th Century British Women Writers, 20th Century American Women Writers, Medieval
Women Writers, Women Writing Science Fiction.

Prerequisite: WRIT 110

ENGL 386, Contemporary Global Writers, 3 Units

Students will read short fiction, creative nonfiction, and novels by contemporary global writers of the 21st century. Students will examine assumptions
about ethnic and national identities, immigration, cosmopolitanism, global citizenship, and literary cultures around the world. This class will consider
the role and reputation of the United States and of Christianity abroad. Student will look at the literary technigues and use of point of view to create an
insider's perspective into a culture.

Prerequisite: WRIT 110 or enrollment in the Honors College

ENGL 387, Contemporary Writers, 3 Units

This course introduces students to current trends in literature. Students will read short stories and novels by contemporary writers, paying special
attention to the craft, structure, and literary techniques of their work. Students will develop strategies of literary analysis and may respond to these works
with literary experimentation of their own at different points in the semester. In this course, we will also examine the role of Christianity in contemporary
literature.

Prerequisite: WRIT 110 or Honors standing

ENGL 402, Principles of Language, 3 Units

This course provides an introductory survey of the nature and use of language: basic speech sounds, syllable structure, word formation, grammar
systems, language acquisition and variation, historical aspects of language change, and their relevance to language teachers.
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ENGL 404, Approaches to Grammar, 3 Units

Traditional and modern analyses of grammar are covered, providing a grounding in the traditional eight parts of speech and a grounding in the modern
12 lexical categories and their subcategories; a study of phrase, clause, and sentence types; and an overview of transformational and other modern
perspectives on grammar and grammar teaching.

Prerequisite: ENGL 402

ENGL 405, American English Language History, 3 Units

A study of the origins and development of the English language within the Indo-European language family, and the growth of American English as a
unique and dynamic variety among the several major offshoots of British English is the focus of this course.

Prerequisite: ENGL 404

ENGL 406, Writing 3: Advanced Compaosition, 3 Units

This course is especially for students contemplating teaching at the elementary or secondary level, and of interest to students wanting to learn more
about their own writing processes and writing instruction. It includes direct instruction and practice in writing in various forms, examining various
composition theories and practices, and observing and practicing the teaching of composition, all based on the idea that writing is best learned through
writing and learning how to teach it. Meets the General Education Requirement: Writing 3: Writing in the Disciplines.

Prerequisite: Writing 2

ENGL 410, American Novel, 3 Units

Students engage in extensive reading and analysis of selected romances and novels from 1800 to the present. This course traces the development of
the genre in its American form and content.

ENGL 425, Advanced Creative Writing, 3 Units

In a workshop setting, students read, write, analyze, and critique advanced work in one of the following areas: poetry, fiction, nonfiction, or playwriting/
screenwriting.

Prerequisite: One of the following: ENGL 301, ENGL 302, ENGL 303, ENGL 304

ENGL 434, Children's Literature, 3 Units

Literature, classical as well as contemporary, interesting to children through adolescence and of value to all who work with children either professionally
or as parents, is covered in this course.

ENGL 435, Social and Psychological Aspects of Language, 3 Units

Students engage in a study of cognitive and social aspects of language affecting acquisition and use; comprehension and use of sentences; language
memory and production; political and social implications of language; social roles, bilingualism, codes, and code switching; and second-language
acquisition and language planning.

ENGL 436, Adolescent Literature, 3 Units

This course is a study of literature for adolescent readers, traditionally those in the teen years. It aims to acquaint the students with both popular and
enduring works and provides close critical reading of both. Criticisms of adolescent literature, as well as classroom applications for the works, are
included in the class. The course is an upper-division elective in English, and of particular use to students planning to teach.

Prerequisite: WRIT 110; ENGL 111 or ENGL 212

ENGL 466, British Novel, 3 Units

Students explore the origins and development of British fiction, reading representative novels from the 18th century to the present.

ENGL 480, Contemporary Literary Criticism, 3 Units

This course explores theories about literature and critical approaches to literature. The testing of theories and the working out of the critical approaches
occur through studying excerpts from selected works of literature. This course may be interesting not only to English majors, but also to students of
philosophy, theology, and history, for what one learns about critical approaches to a literary text can be applied to all texts.

ENGL 486, Topics in Film Analysis, 3 Units

This course examines the terms, methods, and techniques of film analysis in the context of a special topic that varies each semester depending on
the instructor (e.g., Film Noir, Images of Women in Film, Shakespeare on Film, The Western). Emphasis is on formal analysis of film language, with
consideration of other critical approaches to film.

ENGL 487, Literary Movements, 3 Units

Students in this course study the literary texts, historical contexts, and critical debates of a significant literary period or movement. Course content
may include exploration of corresponding cultural phenomena such as visual and performing arts, music, and film. Possible periods include Romantic,
Postmodern, Classical, and Medieval. Selection varies depending on student interest and faculty availability. Repeatable once towards the literature
concentration.
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ENGL 488, Significant Authors, 3 Units

Students in this course undertake intensive study of one, two, or three major authors. Possible authors include Chaucer, Dickinson, Austen and Woolf,
C.S. Lewis, Tolstoy and Dostoevsky, and Mark Twain, among others. Selection varies depending on student interest and faculty availability. Repeatable
once toward the literature concentration.

ENGL 489, Literary Topics, 3 Units

Students in this course study literary topics and genres in English, American, and world literature. Possible topics include images of women in literature,
religious autobiography, science fiction, and literature of the American West, among others. Selection varies depending on student interest and faculty
availability. Repeatable once toward the Literature Concentration.

ENGL 490, Writing Internship, 3 Units

This course allows for practical application of the writing skills learned in the classroom. Internships are arranged individually for students and supervised
directly by the instructor. Experiences may include working for publishers, magazines, public relations firms, or other organizations in which writing is
emphasized. Enrollment is contingent upon department approval. Meets the General Education Requirement: Integrative and Applied Learning.
Prerequisite: Instructor Consent

ENGL 491, Teaching Assistantship, 1-3 Units

The English Teaching Assistantship is a 1-3-unit, upper-division English course that provides upperclassmen with an opportunity for hands-on learning
about how to plan and execute a college-level literature and/or writing course. Enrollees will be mentored one-on-one by a full-time English professor
in two or more of the following tasks: Research and development of syllabi and/or lecture materials, planning and leading whole-class or small group
discussion, creating and managing Student Learning Outcomes through relevant assessments, applying and/or utilizing rubrics, course-related record-
keeping, and offering scaffolding to struggling students.

Prerequisite: at least 6 units of ENGL at the 200 level or above

ENGL 496, English and the Professions, 3 Units

This course is designed to help students integrate their Christian faith and values with their private and public lives as professionals in careers
established for the English major, such as teaching, ministry, law, business, medicine, government service, and library science. Assigned readings, class
discussions, and required essays allow students to practice skills acquired in the major and articulate faith integration. Meets the General Education
Requirement: Integrative and Applied Learning.

Prerequisite: Writing 2

ENGL 497, Readings, 1-4 Units

Consists of a program of study concentrating on assigned readings, discussions, and writing arranged between and designed by a student of upper-
division standing and a full-time professor. An independent study fee is assessed for each enrollment in this class.

ENGL 498, Directed Research, 1-4 Units

This course provides instruction in research design and technique, and gives students experience in the research process. The 1-unit expectation
encompasses no fewer than 30 hours of work with accompanying reading, log, writing, and seminar presentation within the department or in a university
research symposium. No more than 1 unit may be used to fulfill preparatory readings requirement. An independent study fee is assessed for each
enroliment in this class.

Prerequisite: Junior or Senior Standing

ENGL 499, Thesis/Project, 1-4 Units

This is a senior-level ‘capstone’ type of independent study/research experience, involving the student in a unique project with a sophisticated level of
research, synthesis, analysis, and communication. The 1-unit expectation encompasses no fewer than 30 hours of work with accompanying readings,
log, instructor discussions, and writing of summary analysis and conclusions. The thesis or project may result in formal thesis, published article, or
electronic media. No more than 1 unit may be used to fulfill preparatory readings requirement. An independent study fee is assessed for each enrollment
in this class.

Prerequisite: Upper-division writing intensive course or instructor consent; and junior or senior standing

ENGL 500, The Christian Imagination, 3 Units

Students in this course will explore the history of Christian Aesthetics, especially as it applies to the reading and writing of literature. They will engage
with thinkers representing a broad range of historical periods, geographic locations, and faith traditions, seeking to understand various ways that
Christians have understood the role of the arts in church and culture. After surveying this variety of approaches, students will begin refining their own
convictions about the relationship between literature and faith and begin articulating their own sense of vocation as writers, readers, scholars, critics, and
teachers. Students will respond to the extensive reading in this class by writing a scholarly paper.

ENGL 510, Literature and the Bible, 3 Units

Students in this course develop critical strategies for using the Bible as a tool for literary study, learning various ways the Bible has been read as
literature, as well as the special challenges of reading the Bible as a sacred text. They gain expertise in bringing the Bible into conversation with secular
literature and culture in ways that open rather than shut down dialogue. They also examine biblical imagery, symbols, archetypes, and other storytelling
devices in literary and other texts, making applications to genres pertinent to their concentration - for example, poetry and the Bible, parables in film and
literature, or critical analysis of biblical archetypes in the work of a particular author or group of authors.
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ENGL 520, Literature and Theology, 3 Units

Students in this course read, discuss, and critically analyze literary texts that deal directly or implicitly with religious themes. The main goal is to integrate
the study of literary texts with insights gleaned from Christian theology and the Bible; to that end, students familiarize themselves with one or several
theological themes within the Christian tradition and develop this theme (or cluster of themes) through analysis of one or several literary texts. The
culminating project is a publishable (or conference-worthy) critical paper that examines one or several literary texts from a theologically informed
Christian perspective. Theological themes vary according to the interests of students and faculty; previous topics included secularism and the sacred,
the problem of evil, materialism vs. supernaturalism, sacramental imagination, social justice, poverty, the sacred land, Christ figures, prodigal sons and
daughters, and illness, suffering, and death.

ENGL 530, British Literature Seminar, 3 Units

This course studies various special topics in British literature and culture, including but not limited to authors, genres, movements, periods, and
methodologies in British literary studies. Students will study a range of authors and texts as well as relevant secondary sources.

ENGL 540, American Literature Seminar, 3 Units

This course studies various special topics in American literature and culture, including but not limited to authors, genres, movements, periods, and
methodologies in American literary studies. Students will study a range of authors and texts as well as relevant secondary sources.

ENGL 550, World Literature Seminar, 3 Units

This course studies various special topics in world literature and culture, including but not limited to authors, genres, movements, periods, and
methodologies in comparative literature and literary studies. Students will study a range of authors and texts as well as relevant secondary sources.

ENGL 560, Creative Writing Seminar, 3 Units

The creative writing workshop will enable students to create original texts in a creative genre (poetry, fiction, creative nonfiction, playwriting,
screenwriting, or hybrid genres) by studying existing texts in that genre, exploring writing craft, and working through revision techniques.

ENGL 568, Writing for Religious Audiences, 3 Units

Millions of readers across the world enjoy works written specifically for a Christian audience. The daily devotional magazine The Upper Room, for
example, has a worldwide readership of 2 million. Charles Stanley's In Touch magazine has a readership of 1 million for the print and online versions of
the publication. Students in this course will learn to write for this large Christian audience and how to market their work to editors and agents. They will
focus on the types of articles that are particularly open to freelance writers, such as book reviews, personal experience articles, and personal profiles.
They will also learn and practice the process of writing a book proposal and sample chapters for a non-fiction book targeted to the Christian market.
Students will participate in an off-campus professional writers conference where they will pitch their article or book ideas to editors and agents.

ENGL 570, Graduate Research Methods in English, 3 Units

The goal of this class is to help students make the intellectual and emotional transition from undergraduate to graduate work, empower students with the
key skills they will need during their graduate work, and prepare them for work and/or further study beyond the MA. The course will introduce students
to graduate level standards for doing and presenting research in English and its related disciplines. It will enlarge and deepen students' repertoire

of skills in effectively using available research tools, including library databases, WorldCat, Link+, etc. Students will build on the skills acquired as
undergraduates in finding, critically evaluating, analyzing, and synthesizing primary and secondary sources in order to make a contribution to the existing
scholarly discourse. Students will learn to recognize how and where their individual interests and worldview intersect with, challenge, and speak to the
larger academic community. Students will also learn to formulate, deepen, and pursue graduate level questions of scholarly interest over a sustained
period of time. This class will prepare students for their other graduate level classes in the MA program and equip students to function as independent
scholars outside the umbrella of a professor's guidance. Students who intend to pursue doctoral work, the legal field, or other careers involving research
are strongly encouraged to take this class. Students who have been away from study for more than a year are also strongly encouraged to take this
class.

ENGL 580, Critical Theory Seminar, 3 Units

This course introduces students to critical theory in the context of a specific theme, theoretical movement, or literary topic. Students will examine and
practice models of critique and cultural analysis, considerin