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Office of the Vice Chancellor

UNIVERSITY of HAWAI'I®
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MEMORANDUM
TO; Linda Johnsrud
Office of the Executive Vice President for Academic Affairs/Provost
/ ¥ 4
VIA: Michael Pecsok . ./, , -

Vice Chancellor for Academic Affairs

FROM: Manuel J. Cabral ~ | 7
Chancellor /1 et |.’(’ WA
SUBJECT:  Curriculum Approval ( _

| have approved the new Associate in Science in Natural Sciences degree with a concentration in three
areas: Life Science, Physical Science or Engineering on 12/06/11 effective Spring 2012. The approval
can be found at: http://curriculumcentral.its.hawaii.edu:8080/central/core.cas.isp

¢ Division Chairs
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Michael Lane
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APROVED BY BOR 11/30/11
c: J.Itano
P.Imada Iboshi

D.Mongold
Ny Office of the Chancellor
UHIVERDL T 0T T
November.3, 2011 | il i1
PRESIEHT'S OFFICE :

MEMORANDUM
TO: Eric K. Martinson

Chairperson, Bgé4 egents
VIA: John Mort @‘q —_

Vice Presidéfiffor Community Colleges

VIA: M.R.C. Greenfvood @ e
President /{ LZ 7

FROM: Manuel J. Cabral ﬂ/@/wwy M
Chancellor

SUBJECT: Request to provisionally approve the establishment of the Associate in
Science in Natural Science degree with a Concentration in Life Science,
Physical Science, or Engineering at Leeward Community College

SPECIFIC ACTION REQUESTED:

Approval by the Board of Regents to establish an Associate in Science in Natural
Science (AS-NS) degree with a concentration in Life Science, Physical Science, or
Engineering, a new provisional degree program.

ADDITIONAL COST:

All classes within the proposed degree program are currently taught. Initially, it will not
be necessary to add additional classes as the program will draw from students already
enrolled in Science, Technology, Engineering and Mathematics (STEM). Hence there
will be no additional cost in terms of facilities, equipment, and personnel. As the
program grows, it may be necessary to add more classes. Costs for these additional
classes would be met in part by the additional tuition generated and from the UH
Community College Enroliment Incentive fund that provides for additional funding where
the College demonstrates there has been enroliment growth.

96-045 Ala “lke

Pearl City, Hawai'i 96782-3393
Telephone: (808) 455-0215
Fax: (808) 455-0641
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RECOMMENDED EFFECTIVE DATE:
Spring 2012

PURPOSE:

The requested action will establish a 60 credit Associate in Science in Natural Science
degree in order to provide the first two years of a baccalaureate program in STEM
related fields. The degree program will allow the College to identify students interested
in STEM fields, provide focused services in academic support and counseling to
increase student success, and provide for smoother transfer for students into STEM
majors at four year institutions.

BACKGROUND INFORMATION:

There are currently two UH colleges with similar degree programs: Kapiolani
Community College and UH Maui College. Provisional programs were approved for
KapCC in 2007 and UHMC in 2010. A permanent AS-NS degree was approved for
KapCC in July 2011. The success of the KapCC and UMC programs has established
that the AS-NS is a viable strategy for promoting student success and transfer for STEM
fields. The Leeward Community College AS-NS proposal is patterned after these two
degree programs but includes a third concentration in Engineering. This addition
reflects a new emphasis in expanding student transfers to the UH Manoa College of
Engineering. On May 12", 2011, the ATP (Authorization to Plan) for Leeward
Community College’s AS-NS degree was submitted to the Council of Chief Academic
Officers and endorsed by that body on July 13", then by the Chancellor of Leeward
Community College the same day. The AS-NS proposal itself was produced by the
faculty of the Math & Sciences division, then reviewed and approved by the campus’
Curriculum Committee and the Faculty Senate.

Because of the priority given to STEM education both at the national and state levels
and the success of the AS-NS degree, there is strong interest from the other UH
Community Colleges in establishing similar programs. The Office of the Vice President
for Community Colleges has held discussions to facilitate this effort. The outcome was
that the Community Colleges would work on coordinated AS-NS proposals to be
submitted next year. However, it was decided that Leeward CC should proceed with its
AS-NS proposal now since the proposal was farther along than the other colleges and
students have been identified at LeeCC who would benefit immediately from an
approved AS-NS degree.

In accordance with BOR policy governing Academic Affairs, Section 5-1a, Leeward
Community College requests BOR approval to provisionally establish an Associate in
Science in Natural Science degree with a concentration in Life Science, Physical
Science, or Engineering.
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The proposed AS Degree will directly address three of the five major goals of the UHCC
Strategic Plan 2002-2010, Updated 2008-2015. Those include:

» GOAL A: Promote Learning & Teaching for Student Success
B. Hawaii's Educational Capital - Increase the educational capital of the state by
increasing the participation and completion of students, particularly low-
income students and those from underserved regions.

e GOAL B: Functions as a Seamless State System
B. Address critical workforce shortages and prepare students for effective
engagement and leadership in a global environment.

e GOAL C: Promote Workforce and Economic Development
C. Contribute to the state’s economy and provide a solid return on its investment
in higher education through research and training.

At Leeward CC, the demand for such a program has been expressed verbally by
students to their instructors and demonstrated by enroliment numbers. From the years
2006 to 2010, between 260 to over 300 students have enrolled each year in upper level
Math and Science courses at the College. Courses such as Chemistry 161B and 162B:
Math 205, 206, 241, and 242; Physics 171 and 272; Biology 171 and 172; and others
are not required for Leeward CC’s Associate of Arts degree, but are required for
students who intend on transferring into a STEM related discipline at a baccalaureate
degree granting institution. The need, therefore, for an AS-NS degree is firmly
established both in terms of a national, state and university mandate and student
interest.

ACTION RECOMMENDED:

Approval is recommended for the provisional establishment of the Associate in Science
in Natural Science degree with a concentration in Life Science, Physical Science, or
Engineering at Leeward Community College effective Spring 2012.

Attachment

Leeward Community College’s New Program Proposal for an Associate in Science in
Natural Science Degree with a Concentration in Life Science, Physical Science, or
Engineering.

c: Executive Administrator and Secretary of the Board Amemiya
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1. What are the objectives of the Program?

The proposed new A.S. degree in Natural Science with concentrations in Life
Science, Physical Science or Engineering at Leeward Community College will
prepare students to transfer to baccalaureate STEM (Science, Technology,
Engineering and Mathematics) programs with a recognized and supported pathway.
The degree will allow Leeward Community College to better serve STEM students,
as well as align our college’s degree offerings with those of the other community
college campuses.

A. A STEM pathway for Leeward CC students

Leeward Community College currently teaches the majority of required classes for
the first two years of study towards most four-year STEM degrees. Evidence of a
large number of students at Leeward CC pursuing a baccalaureate STEM degree is
found in the substantial enrollment in those classes. In addition, anecdotal evidence
suggests that many of our students are pursuing four-year STEM degrees as each
Math/Science faculty member knows of many students who have successfully
transferred and completed their baccalaureate studies in STEM fields.

Several classes are required for all baccalaureate STEM degrees but not for the two-
year AA degree offered by Leeward CC. Those courses include: Biology 171 and
172, Chemistry 161B and 162B; Math 205 and 206; Physics 272; and others.
Enrollment in these classes, as shown below, is indicative of a substantial number of
students who intend on pursuing a four-year STEM degree.

Enrollments in STEM Classes-Leeward CC Academic Years 2006 -2010

Subject Course | 2006 |2007 |2008 | 2009 |2010 | Total
BIOL 171 15 40 30 36 39 160
172 14 9 10 5 7 45
BIOL Total 29 49 40 41 46 205
CHEM 161B 89 102 94 106 97 488
162B 37 42 33 34 44 190
CHEM Total 126 144 127 140 141 678
MATH 205 122 140 127 153 155 697
206 90 76 64 64 75 369
MATH Total 212 216 191 217 230 1,066
PHYS | 272 13 21 16 16 10 76
Total 380 430 374 414 427 2,025

The preceding table does not show the total number of students pursuing a four-
year STEM degree, since many students were enrolled in more than one of these
classes each semester. Shown below is the unduplicated number of students served
each year. The true total number of students pursuing these STEM pathways is
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greater, since there are students who have completed these introductory STEM
courses and are currently only taking some of the more advanced courses, such as
Engineering, Chemistry 272/273, and other classes fulfilling requirements for four-
year STEM degrees.

Unduplicated Student Enrollment in STEM Courses by Year
2006 2007 2008 2009 2010
261 304 254 278 301

Many students spend several years at Leeward CC preparing to transfer to a STEM
program. Eliminating the students who enrolied in subsequent years shows that
between AY 2005-2006 and AY 2009-2010 Leeward Community College served
more than 1,000 students in these courses appropriate for transfer to a four-year
baccalaureate STEM program.

| Total STEM Students enrolled 2006 to 2010: | 1,093 |

It is clear that from this data there are a substantial number of students pursuing
this pathway.

There are also national trends that show the importance of a strong STEM program
at the community college level. It is reported that an impressive 44% of students
who successfully completed a bachelor’s or master’s degree in science or
engineering at the beginning of this decade, attended a community college at some
point in their education (C&EN, Chemical and Engineering News, Nov. 15, 2010).
This was derived from analysis of the National Science Foundation NSF
“Characteristics of Recent Science and Engineering Graduates: 2006”
(http://www.nsf.gov/statistics/nsf10318/ start.cfm) shown in Appendix C.

Students pursuing a four-year STEM program at Leeward CC have traditionally
obtained an AA degree or transferred before obtaining any degree. While the
Leeward CC AA degree does fulfill UH Manoa General Education requirements, it
requires a student to complete their entire baccalaureate Foundation and
Diversification requirements during their first two years of study. STEM students
entering at a four-year institution such as Minoa typically complete their
Foundation requirements during the first two years and Diversification
requirements in years 2, 3, and 4. Students benefit from taking Diversification
classes throughout their academic career rather than squeezing them into the first
two years of study. STEM students benefit by being able to take more math and
science courses during their first two years of study.

Former students have expressed to their Leeward CC professors that they had to
take too many classes at Leeward CC that were not needed for their degree. They
also state that they didn’t have a variety of Diversification classes to take to balance
their class schedule during the last years of study when they were enrolled in
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demanding 300 and 400 level classes in their STEM field. STEM students on
Financial Aid who transfer to a baccalaureate institution are required to take
electives to fill their schedule and those non-STEM electives are a welcome change
to the demands placed on those students by higher-level STEM courses in their later
years of undergraduate studies.

Other specific groups of students will also benefit from an AS degree including those
returning for a baccalaureate STEM degree after obtaining an AA or BA in other
fields. In order to obtain financial aid, returning students who wish to change
careers to a STEM field have found that they are not eligible for assistance unless
they are pursuing a new degree. An AS degree would allow those students to be
eligible for financial aid while they prepare to transfer to a four-year STEM program.

The following list shows many of the four-year STEM degrees available at UH Manoa
for which the proposed Leeward Community College AS degree is an appropriate
first two years of study. The School of Ocean and Earth Science and Technology and
the College of Tropical Agriculture and Human Resources require courses during the
first two years of study that are not currently offered, such as a Meteorology course,
MET 200, and others. As the AS-NS degree matures, we expect to identify the
courses students need and will offer them if there is demonstrated demand.

College of Natural Sciences

Biology Botany Chemistry
Ethnobotany Marine Biology Mathematics
Microbiology Molecular and Cellular Biology

Physics Zoology

College of Engineering

Civil Engineering Computer Engineering

Electrical Engineering Mechanical Engineering

School of Ocean and Earth Science and Technology
Geology Geology and Geophysics
Global Environmental Science Meteorology

College of Tropical Agriculture and Human Resources

Animal Sciences

Biological Engineering

Food Science and Human Nutrition: Dietetics

Food Science and Human Nutrition: Pre-Professional Option

Food Science and Human Nutrition: Sports and Wellness Option

Natural Resources and Environmental Management: Development and Policy
Natural Resources and Environmental Management: Management and Conservation
Plant and Environmental Biotechnology: Aquaculture and Animal Biotechnology
Plant and Environmental Biotechnology: Environmental and Microbial
Biotechnology

AS in Natural Science Degree for L.eeward CC 3



Plant and Environmental Biotechnology: General Biotechnology

Plant and Environmental Biotechnology: Insect and Pathogen Biotechnology
Plant and Environmental Biotechnology: Plant Biotechnology

Plant and Environmental Protection Sciences

Tropical Plant and Soil Sciences: Environmental Soil Sciences

Tropical Plant and Soil Sciences: Genetics and Physiology

Tropical Plant and Soil Sciences: Plant Production and Management
Tropical Plant and Soil Sciences: Tropical Landscape Horticulture

B. Student Learning Objectives

Student Learning Objectives reflect the General Education Outcomes, Institutional
Learning Outcomes, Program Outcomes, and Student Learning Outcomes found in
the required general education courses, program courses, and natural science
elective courses. The outcomes listed below are regularly assessed at the college,
Division, Program, and course level.

The three pathways of Life Science, Physical Science, and Engineering share much of
their curriculum and outcomes. The General Education Qutcomes are met in part
through the required completion of the majority of their baccalaureate General
Education requirements. The Institutional Outcomes permeate all courses taught at
the Leeward CC campus. The Program Outcomes are directly supported by the
Student Learning Outcomes of the courses required in the AS-NS program. All are
regularly assessed and reviewed.

General Education Qutcomes

The following outcomes and academic skill standards represent the
minimum outcomes expected of students who have completed their general
education experiences. Each course included in the general education
curriculum should address at least one of these academic skill standards.

Critical Thinking

Make critical judgments and apply critical reasoning to address challenges
and solve problems.

1. ldentify and state problems, issues, arguments and questions contained in
a body of information.

2. ldentify and analyze assumptions and underlying points of view relating
to an issue or problem.

3. Evaluate a problem, distinguishing between relevant and irrelevant facts,
opinions and assumptions through the use of appropriate evidence.

4. Synthesize information from various sources, drawing appropriate
conclusions.

5. Demonstrate fundamental concepts intrinsic to aesthetic appreciation.

6. Demonstrate the understanding of the relationship between cause and
effect.
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Technology and Information Literacy

Make informed choices about uses of technology and information literacy for
specific purposes.

1. Identify and define an information need.

2. Access information effectively and efficiently.

3. Make informed choices about technology.

4. Evaluate information and its sources for accuracy and authenticity.
5. Incorporate information into their knowledge base to accomplish a
specific purpose.

6. Collect and present information ethically and legally, with an
understanding of socio-economic issues.

Oral Communication

Gather information appropriately and communicate clearly both orally and
in writing.

1. Identify and analyze the audience and purpose of any intended
communication.

2. Gather, evaluate, select, and organize information for the communication.
3. Use language, techniques, and strategies appropriate to the audience and
occasion.

4. Speak clearly and confidently, using the voice, volume, tone, and
articulation appropriate to the audience and occasion.

5. Summarize, analyze, and evaluate oral communications and ask coherent
questions as needed.

6. Use competent oral expression to initiate and sustain discussions.

Quantitative Reasoning

Use numerical, symbolic, or graphical reasoning to interpret information,
draw valid conclusions, and communicate results.

1. Apply numeric, graphic, and symbolic skills and other forms of
quantitative reasoning accurately and appropriately.

2. Demonstrate mastery of mathematical concepts, skills, and applications,
using technology when appropriate.

3. Communicate clearly and concisely the methods and results of
quantitative problem solving.

4. Formulate and test hypotheses using numerical experimentation.

5. Define quantitative issues and problems, gather relevant information,
analyze that information, and present results.

6. Assess the validity of statistical conclusions.

Written Communication

Use writing to discover, develop, and communicate ideas appropriately.
1. Use writing to discover and articulate ideas.

2. ldentify and analyze the audience and purpose for any intended
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communication.

3. Choose language, style, and organization appropriate to particular
purposes and audiences.

4. Gather information and document sources appropriately.

5. Express a main idea as a thesis, hypothesis, or other appropriate
statement.

6. Develop a main idea clearly and concisely with appropriate content.
7. Demonstrate mastery of the conventions of writing, including grammar,
spelling, and mechanics.

8. Demonstrate proficiency in revision and editing.

9. Develop a personal voice in written communication.

Arts, Humanities, and Sciences

Understand the content and use the methodology of the major areas of
knowledge: arts, humanities, natural sciences, and social sciences.

1. Participate in intellectual and aesthetic pursuits which encourage a
creative and self-fulfilling existence.

2. Understand the humanities as a collection of disciplines that study human
nature, culture, attitudes, and accomplishments.

3. Analyze the various attempts to explore the ethical and fundamental
questions of life.

4. Understand basic, general scientific laws, theories, concepts, and
terminology from the biological and physical sciences, including their origins
and universality.

5. Use scientific laws, theories, concepts, mathematics, and data sufficiently
well to determine the validity of experimental procedures, devise
experiments to test hypotheses, and interpret results of experimentation.
6. Understand the scientific method, and that experimental results used to
support theories, concepts, and laws must be repeatable.

7. Possess the knowledge and ability to use the tools of science.

8. Understand the scientific nature of the social sciences.

9. Describe the alternative theoretical frameworks used to explain social
phenomena.

10. Analyze select units of the social sciences using various analytical or
theoretical models: social interactions, individuals, families, organizations,
communities, spatial relations, (geography), economies, governments,
cultures, or societies.

Cultural Diversity and Civics:

Appreciate the values and beliefs of diverse cultures and recognize
responsibility for local, national, and global issues.

1. Enhance diversity and promote cross-cultural understanding,.

2. Examine critically and appreciate the values and attitudes of one’s own
culture and of other cultures.

3. Evaluate the ethics of select issues in relation to various groups and
cultures.
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4. Make informed and principled decisions with respect to individual
conduct, the community, and the environment.

5. Appreciate common human bonds that encourage a sense of civic purpose
and responsible citizenship.

6. Assume responsibility for one’s own creations, assertions, decisions, and
values.

Institutional Learning Outcomes

Critical Thinking and Problem Solving

Our graduates are able to examine, integrate, and evaluate the quality and
appropriateness of ideas and information sources to solve problems and
make decisions in real world situations.

Written, Oral Communication and Use of Technology

Our graduates are able to use written and oral communication and
technology to discover, develop, and communicate creative and critical ideas,
and to respond effectively to the spoken, written, and visual ideas of others in
multiple environments.

Values, Citizenship, and Community

Our graduates, having diverse beliefs and cultures, are able to interact
responsibly and ethically through their respect for others using collaboration
and leadership. Our graduates are able to engage in and take responsibility
for their learning to broaden perspectives, deepen understanding, and
develop aesthetic appreciation and workforce skills.

Program Learning Outcomes

Upon graduation, students will be able to:

analyze effectively

communicate scientific ideas and principles clearly and effectively

evaluate the aims and methods of science

analyze and apply fundamental mathematical, physical, and chemical

concepts and techniques to scientific issues

5. analyze and apply fundamental concepts and techniques in their
chosen field of study, such as biology, chemistry, geology, engineering,
etc.

6. use computer technology to analyze and to present experimental
results

BN
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2. Are the program objectives appropriate functions of the college
and University?

A. UHCC and Leeward CC Strategic Plan Goals

The proposed AS Degree will directly address three of the five major goals of the
UHCC Strategic Plan 2002-2010, updated 2008-2015. The Leeward CC Strategies,
cited from the Leeward CC Strategic Plan 2002-2010, updated 2008-2015, are action
plans that the campus will implement to achieve those stated outcome goals.
Following the Goals and Strategies are explanatory remarks in italics.

GOAL A: Promote Learning & Teaching for Student Success

B. Hawail’'s Educational Capital - Increase the educational capital of the state by
increasing the participation and completion of students, particularly low-
income students and those from underserved regions.

B5. Increase by 3% per year the number of students who successfully
progress and graduate, or transfer to baccalaureate institutions, while
maintaining the percentage of transfers who achieve a first year GPA of
2.0 or higher at the transfer institution.

Leeward CC Strategies
a. Increase student awareness and use of campus support services to facilitate
student engagement, progress, graduation, and transfer.
. Develop non-traditional learning environments to support students.
C. Develop a comprehensive intervention strategy for students on academic
warning and unsatisfactory academic progress.

The AS-NS program allows the college to identify STEM students and to provide them
with the assistance and support they need for academic success. STEM programs are
an excellent place to implement non-traditional learning environments such as peer
tutoring, community based learning, and problem based learning.

GOAL B: Functions as a Seamless State System
B. Address critical workforce shortages and prepare students for effective
engagement and leadership in a global environment.

1. Increase by 3% per year the number of degrees awarded, and/or
transfers to UH baccalaureate programs that lead to occupations where
there is a demonstrated state of Hawai'i shortage of qualified workers, or
where the average annual wage is at or above the U.S. Average.
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Leeward CC Strategies

b. Articulate associate degrees with baccalaureate programs in shortage areas
at UH and other 4-year campuses to shorten time to degree.
C Increase the number of students earning degrees or certificates by

developing an advising model that closely monitors student academic
progress and facilitates student access to advising information and
assistance.

The AS-NS program provides a clear pathway to properly prepare students for
transfer to a baccalaureate STEM program. This will reduce the number of credits a
student typically takes before transfer. The program will increase the number of
degrees awarded by Leeward CC since STEM students often transfer before obtaining a
degree at Leeward CC.

3. Increase by 6% per year degrees/certificates awarded in Science
Technology, Engineering, and Math (STEM) fields.

Leeward CC Strategies A

a. Develop degrees and/or certificates conferred in STEM fields.

b. Articulate associate degrees and/or certificates with baccalaureate programs
in STEM fields at UH and other 4-year campuses to shorten time to degree.

C. Enhance partnerships with high schools to attract students interested in
STEM fields.

d. Increase the number of students earning degrees or certificates in STEM

fields by developing an advising model that closely monitors student
academic progress and facilitates student access to advising information and
assistance,

The AS-NS program directly addresses the need for the development and awarding of
STEM degrees. Program requirements were designed with UH Manoa and UHCC
faculty to ensure articulation. Identifying STEM students allows the college to
properly advise and to monitor student progress.

GOAL C: Promote Workforce and Economic Development

C Contribute to the state’s economy and provide a solid return on its
investment in higher education through research and training.
1. Increase by 3% per year the level of extramural fund support expended.

Leeward CC Strategies

b. Identify areas that would generate extramural funds.

C. Implement strategies to increase targeted extramural funds.
d. Develop partnerships with business and industry.

The AS-NS degree program allows the college to apply for funding currently available
through government and private entities to support STEM programs.
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B. Leeward CC Mission Statement

The proposed AS-NS program addresses the majority of the Mission Statement of
Leeward Community College. Following each Mission Statement are explanatory
remarks in italics.

MISSION

Access: To broaden access to post-secondary education in Hawai'i, regionally, and
internationally by providing open-door opportunities for students to enter quality
educational programs within their own communities.

The program provides "Access” (Mission Statement #1) by providing pathways
towards baccalaureate science degrees for Leeward Community College Students.

Learning and Teaching: To specialize in the effective teaching of
remedial/developmental education, general education, and other introductory
liberal arts, pre-professional, and selected baccalaureate courses and programs,
with the goal of seamless system articulation and transfer, where appropriate. To
structure our programs in such a way that they reflect not only academic rigor but
also student development, learning outcomes and student goals.

The program provides "Learning and Teaching” (Mission Statement #2) with
"seamless system articulation and transfer" by providing pathways towards
baccalaureate science degrees for Leeward Community College Students.

Work Force Development: To provide the trained workforce needed in the State, the
Asia-Pacific region, and internationally by offering occupational, technical, and
professional courses and programs, which prepare students for immediate and
future employment and career advancement.

The program provides "Work Force Development" (Mission Statement #3) by
providing pathways towards baccalaureate STEM degrees for Leeward Community
College Students.

Personal Development: To provide opportunities for personal enrichment,
occupational upgrading, and career mobility through credit and non-credit courses
and activities.

The program provides "Personal Development"” (Mission Statement #4) by providing

pathways towards baccalaureate STEM degrees for Leeward Community College
Students.
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Community Development: To contribute to and stimulate the cultural and
intellectual life of the community by providing a forum for the discussion of ideas;
by providing leadership, knowledge, problem-solving skills, and general
informational services; and by providing opportunities for community members to
develop their creativity and an appreciation for the creative endeavors of others.

This program provides "Community Development” (Mission Statement #5) by
graduating STEM majors who will provide leadership, knowledge, and problem-
solving skills.

Diversity: To build upon Hawaii’s unique multicultural environment and geographic
location, through efforts in curriculum development, and productive relationships
with international counterparts, students’ learning experiences will prepare them
for the global workplace, with particular emphasis on Asia and the Pacific Rim.

This program provides "Diversity" (Mission Statement #6) by providing supported

pathways for the unique and diverse student body of Leeward CC, preparing them to
become capable employees for the local and global workplace.

AS in Natural Science Degree for Leeward CC 11



3. How is the program organized to meet its objectives?

A. Leeward CC’s Proposed AS in Natural Science Degree

The proposed AS in Natural Science degree at Leeward CC is designed to match the
requirements found in the AS degrees at Kapi‘olani CC and UH Maui College. The
common requirements will provide continuity through the UH system while also
serving the needs of Leeward CC STEM students. While the Kapi‘olani AS-NS degree
offers two pathways, Life Science and Physical Science, the proposed Leeward CC
AS-NS degree also includes an Engineering pathway to address the needs of
engineering students. The general outline is presented below with the details found
in the Graduation Checklist in Appendix D.

General Education Requirements 23 - 26 credits
Foundation 13 credits

FW -3cr.

FS-4cr.

FG-6cr.

Diversification 10 - 13 credits

DS -3 cr,

DA/DH/DL-3cr.

DB - 3 cr. (not for Engineering)

DP -CHEM 161 - 3 cr.

DY -CHEM 161L-1cr.
Additional Requirements 6-7 credits
ICS101-3cr.

CHEM 162 - 3 cr.

CHEM 162L 1 cr. (not for Engineering)
Concentration Requirements 5-23 credits
Life Science - 5 credits
Physical Science - 13 credits
Engineering - 22 or 23 credits
Natural Science Electives 8 - 22 credits
Focus

1 Hawaiian/Asian Pacific (HAP) course
2 Writing Intensive Courses

Total Minimum Credits 60 credits

The proposed AS-NS Degree will fulfill most of the General Education Core
Requirements at UH Manoa. The curriculum will require a minimum of 60 credits of
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100- and 200- level courses as specified below. Students must have a minimum 2.0
grade point average (GPA) in courses required for the degree.

The Leeward CC AS-NS degree will use the same Diversification (Dx) and
Foundation (Fx) designations already in use and articulated with UH Manoa. The
Foundation and Diversification requirements are designed to correspond to any
Manoa qualified course and the actual courses accepted will change as new courses
are developed and qualified for the Foundation and Diversification categories.

The Foundation requirements will be met in full, including Symbolic Reasoning (FS,
3 credits/1 course), Written Communication (FW, 3 credits, 1 course), and Global &
Multicultural Perspectives (FG, 6 credits, 2 courses).

The majority of Diversification Requirements will be met, including Biological (DB, 3
credits, 1 course except Engineering), Physical (DP, 3 credits, 1 course), and
Laboratory (DY, 1 credit, 1 course). Half of the Diversification Arts, Humanities, and
Literature (DA/DH/DL, 2 courses, 6 credits) and Social Sciences (DS, 2 courses, 6
credits) will be met with 1 course required of each. This leaves 2 Diversification
courses (1 DA/DH/DL and 1 DS) to be completed during the last two years of study
towards the completion of a STEM baccalaureate degree.

All AS-NS students must complete Additional Requirements including a second
semester of Chemistry and a Computer Competency requirement fulfilled by ICS
101. Students will also take specific Concentration Requirements appropriate for
their major depending on their Pathway (Life Science, Physical Science, or
Engineering).

Life Science Physical Science Engineering
Biol 171L 1cr. | Math 206 4 cr. | Math 206 4 cr.
Biol 172 3cr. | Phys170 4 cr. | Phys 170 4cr.
Biol 172L 1lcr. | Phys 170L 1cr. | Phys 170L lcr.
Phys 272 3cr. | Phys 272 3cr.
Phys 272L 1cr. | Phys 272L 1cr.
Math 231 3cr.
Math 232 3cr.
EE ;;; or 4cr./3cr.

Students will also complete Natural Science Elective courses appropriate for their
field of study to earn the 60 credits needed to fulfill the requirements for an AS-NS
degree. Natural Science Elective courses are those that transfer to Manoa and are
appropriate for their baccalaureate STEM major. It is expected that this list will
change over time just as the Foundations and Diversification qualified courses
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change as courses are added, deleted, qualified and unqualified for transfer. A
current list and further details are found in the Graduation Checklist in Appendix D.

B. Kapi‘olani CC and UH Maui College AS-NS Degrees

Kapi‘olani CC currently offers an AS-NS degree (Appendix A) and Maui College has a
recently approved AS-NS degree (Appendix B) to address the needs of four-year
STEM students. The Kapi‘olani AS-NS degree contains two pathways, a Physical
Science and a Life Science concentration. Maui College has an AS-NS degree of
similar structure. Both degrees require 60 credits of study with similar and
comparable class requirements.

Kapi‘olani CC found that more than 100 students declared themselves as AS in
Natural Science majors during 2009-2010, the second year of their program. They
expect further increases in subsequent semesters and believe that there are even
more students following these pathways and pursuing a four-year STEM degree
without formally declaring a major as a community college student. Simply having
the program in place allows students to more easily follow pathways towards their
desired STEM degree. Kapi‘olani CC has also found that the AS degree provided a
framework on which a large NSF grant proposal could be built to support STEM
students, ultimately leading to a STEM Education Center with dedicated counseling,
advising, and tutoring.

The requirements and outcomes of the proposed Leeward CC AS-NS degree are
essentially the same as those of the AS-NS degree offered at Kapi‘olani CC and UH
Maui College. All AS-NS degrees meet the same General Education requirements.

The Kapi‘olani CC AS-NS degree and the proposed Leeward CC AS-NS degree do not
meet all of the UH Manoa Gen. Ed. requirements, but this is to be expected. Students
will have to take one DA/DH/DL course and one DS course during their final two
years of study to complete the General Education requirements, as well as
additional specific college and program requirements.

The proposed Leeward AS-NS degree is presented below with comparisons to the
Kapi‘olani CC AS-NS degree and the UH Manoa General Education requirements. As
shown, the proposed AS in Natural Science degree for Leeward CC matches that
offered by Kapi‘olani CC. The requirements are outlined in detail in Appendix D the
Graduation ChecKlist.
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Kapi ‘ olani CC AS-NS

Leeward CC AS-NS

UH Manoa

Gen. Ed. Requirements

Requirements Foundations 13 cr. Foundations 13 cr. Foundations 12 cr.
Credits | Diversification 10-13 cr. | Diversification 10-13 cr. | Diversification 19 cr.
Foundation 4 FS - Math 205 FS - Math 205 FS
13 credits 3 FW Fw FW
3 FG FG FG
3 FG FG FG
Diversification 3 DS DS DS
10 - 13 credits 3 DA/DH,/DL ?A/DH-/DL (§peech 251 DA/DH/DL (Speech 251
or Engineering) for Engineering)
DB (Not required for DB (Not Required for
3 DB Engineering) Engineering)
3 DP - Chem 161 DP - Chem 161 DP
1 DY - Chem 161L DY - Chem 161L DY
not required not required DA/DH/DL
not required not required DS
Additional 3 CC-ICS101 ?C o lCS. 101.(EE 150 Not Required
or Engineering)
6 - 7 credits Chem 162 Chem 162 Major Requirement
Chem 162L {Not Major Requirement
Chem 162L required for (Notrequired for
1 Engineering) Engineering)
Natural Science 3 Natural Science Natural Science Major Requirement
Concentration 3 Natural Science Natural Science Major Requirement
and 3 Natural Science Natural Science Major Requirement
Electives 3 Natural Science Natural Science Major Requirement
27 - 31 credits 3 | Natural Science Natural Science Major Requirement -
3 Natural Science Natural Science Major Requirement
3 Natural Science Natural Science Major Requirement
3 Natural Science Natural Science Major Requirement
3 Natural Science Natural Science Major Requirement
0-4 Natural Science Natural Science Major Requirement
Total Minimum
Credits 60 60
Focus WI(2) WI (2) WI (5, 2 of 300+)
HAP HAP HAP
notrequired notrequired 0C
notrequired notrequired E
not required notrequired 2 years Haw or SL

AS in Natural Science Degree for Leeward CC
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4. Who will enroll in the program?

A substantial number of students at Leeward CC are pursuing four-year STEM
degrees, as shown previously in the enroliment of STEM program courses. These
students commonly either obtain an AA degree or transfer without any degree. Itis
expected that many of these students would become AS-NS students. Informal
conversations with students reveal a strong interest in the program. They would
appreciate the clarity of a structured pathway as well as any additional support
offered towards helping them achieve their goals.

The AS-NS program will recruit students from two general sources - incoming
freshmen seeking a baccalaureate STEM degree and students enrolled in science
courses to fulfill diversification requirements. Incoming freshmen will be recruited
via counseling and Leeward CC's catalog containing degree descriptions. Students
will also be recruited from the college's introductory science courses that non-
science majors take to fulfill Gen Ed diversification requirements. Non-science
majors are commonly inspired by introductory science courses to major in a
science. The college's introductory course instructors will be able to counsel
students using the pathways that correspond with the students' specific interest and
goals. The Leeward CC counselors and advisors have been consulted throughout the
planning of the program and are well aware of the requirements and benefits. The
Graduation Checklist was designed to mirror the format of the AA degree checklist
so that the counselors are familiar with the format and will be able to offer
appropriate advising to STEM students.

Itis expected that an increasing number of STEM students will choose to pursue the
AS-NS degree each year after implementation. Current enrollment in courses such
as Chemistry 161 and Math 205 indicates that there are about 50 STEM students
each semester or about 100 a year. We anticipate awarding 20 AS-NS degrees in the
first year of the program and expect to increase that by 20 each year to achieve 100
degrees awarded each year by the 5t year after implementation.
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5. What resources are required for program implementation and
first cycle operation?

Initially there will be no additional cost in terms of facilities, equipment, and
personnel, as this program will use already existing courses. Currently Leeward
CC’s Math & Science Division has 14 full-time faculty and 14 lecturers teaching 55
Natural Science classes appropriate for this degree. Within the Math & Science
Division itself, there is a total of 37 full-time faculty and 26 lecturers teaching
science and math classes that includes many remedial and complimentary science
and math classes necessary to offer as part of an AS in Natural Science degree.

As the program grows, it may be necessary to add more classes. Costs for these
additional classes would be met in part by the additional tuition generated and from
the UH Community College Enrollment Incentive fund that provides for additional
funding where the college demonstrates there has been enrollment growth.

In the Academic Cost and Revenues Analysis below, expenditures and revenue are
projected for three years, Fall 2012 through Spring 2016; the rationale for the
projections is provided below.

The headcount enrollment (A) and annual SSH (B) is calculated based on the
estimate that there will be approximately 20 declared AS-NS majors in the first year
taking an average of 15 credits a semester (most STEM courses are 3 credits each; a
few BIOL, CHEM, and ZOOL courses are 4 credits each). We are planning for an
increase in AS-NS majors of 20 students each year for the next 3 years.

Calculations of instructional costs without fringe (C) will require only the current
fulltime instructors/lecturers. As the fulltime load of an AS major is estimated at 30
credits (or 10 classes) a year and a fulltime UHCC instructor has a teaching load of
27 credits (or 9 classes) a year, each 20-student cohort of AS-NS majors will be
taught by 1.11 FTE. Salary is based upon average yearly salary of Math & Science
instructors multiplied by the FTE and applying UHPA collective bargaining increases
where appropriate. Other personnel costs (D) are calculated by total support staff
costs multiplied by the program SSH, divided by the total Math & Science SSH then
prorated by the percentage of lab courses. Unique program costs (E) were
calculated in a similar fashion by taking total supply costs for the Math & Science
division and multiplying that by the program SSH, then divided by the total Math &
Science SSH prorated by the percentage of lab courses.

Revenue generated by tuition (G) is based on the number of SSH multiplied by the
applicable tuition; the tuition was based on the Proposed Tuition Schedule for the
UHCC's (http://www.hawaii.edu/offices/app/).
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The instructional cost with fringe (K1) is based on the average Math & Science
Instructor’s salary multiplied by the FTE for the program. The support costs (L)
and total campus expenditures (N) are from Leeward CC’s page on the 2009 -
2010 UH Expenditures Report (http:/ /www.hawaii.edu/budget/ expend.html).
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The program used for comparison (0), also taken for the above Expenditures
Report, is General Academic Instruction. As the spreadsheet reflects, the cost for the
AS-NS program is slightly higher than general instruction as to be expected for a
STEM program with labs and support staff. However, there should be little
additional cost to the college since the program will draw from existing students
currently enrolled in STEM classes on campus.

Though we planned a cost/revenue projection from Fall 2012 to Spring 2015, we
request that the AS-NS program be effective for Spring 2012, as there are a number
of STEM students who would be eligible to receive the AS-NS degree at the end of
that semester. As those students will be completing the proposed program
requirements by Spring 2012, no additional resources are required.

6. How efficient will the program be?

The proposed AS-NS degree at Leeward Community College will utilize existing
faculty, staff, facilities, and equipment. As such, the college is unlikely to incur
additional costs in offering the AS. in Natural Science degree. If enrollment
exponentially outgrows the projected numbers of students in the program, any
extra costs will be offset by tuition.

7. How will effectiveness of the program be demonstrated?

Program effectiveness is determined by looking at student achievement data and
attainment of student learning outcomes. Student achievement data includes
number of declared AS-NS majors, annual degree attainment, and number of
students who transfer to UH four-year institutions. The attainment of the program’s
student learning outcomes will be assessed as part of the established and ongoing
assessment process at Leeward CC.

Programs are also subject to the Leeward Annual Program Review (APR) process in
which all programs participate. The APR process requires programs to report
progress on student achievement data, perform an analysis of course and program
student learning outcomes assessment, review current curriculum and recommend
changes, and determine future need for additional resources. The assessment and
APR processes at Leeward CC are evaluated annually to ensure effectiveness in
reporting the health of programs.
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Appendix A. Kapi‘olani CC AS-NS Degree Requirements

THE UNIVERSITY OF HAWAII - KAPI'OLANI COMMUNITY COLLEGE

ASSOCIATE IN SCIENCE (AS) DEGREE IN NATURAL SCIENCE - 60 Credits minimum
0f 100-200 level courses: 2.0 grade point ratio (GPR) minimum

Effective Fall 2009

I. FOUNDATION REQUIREMENTS (13 Credits)

Written Communication (FW): (1 course) ENG 100 (Composition I) or ESL 100
Symbolic Reasoning (FS): (1 course) MATH 205 (Calculus I)

Global & Multicultural Perspectives (FG): (2 courses only, choose one course from
two different groups below:)

Group A. ANTH 151; HIST 151

Group B. ANTH 152; GEOG 102; HIST 152

Group C. GEOG 151; MUS 107; REL 150

II. DIVERSIFICATION REQUIREMENTS (10-13 Credits)

Arts, Humanities, & Literature: (1 course only; choose one course from any group
below:)

Arts (DA):
ART 101, 189; DNCE 150; MUS 108; SP 251; THEA 101

Humanities (DH):

AMST 201, 202; HIST 231, 232, 241, 242, 252, 281, 282, 284, 288; HUM 269; HWST
100; HWST 107; LING 102; MUS 106; PACS 273; PHIL 100, 101, 102, 211 (formerly
200), 213 (formerly 201), 250; REL 151, 202

Literature (DL):

EALL 261, 262, 269, 271, 272; ENG 214, 256, 257C, 257P, 270B, 270E, 270F, 270M,
270N, 271N, 272B, 272F, 272G, 272M, 272N, 272Q, 273C, 273N; HWST 261, 262;
PACS 257

Natural Sciences: (2-3 courses) Biological (DB): ( 1 course)

ANTH 215; BIOL 101, 103, 120, 124, 130, 171, 172, 270; BOT 101, 130; ESS 100;
FSHE 185; MICR 130, 135, 230; PHYL 160; PSY 230; SCI 124; ZOOL 100; 101; 141;
142; 200

*DB (Diversification Biological) not required for LIFE SCIENCE concentration
majors.

Physical (DP): (1 course) CHEM 161 (General Chemistry I)
Laboratory Science (DY): (1 course) CHEM 161L (General Chemistry II)
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Social Sciences (DS): (1 course) AMST 211, 212; ANTH 150, 200, 210; ASAN 100;
BOT 105; COM 201; ECON 120; FAMR 230; IS 105B, 105C;

JOUR 150; PACS 108; POLS 110, 120, 130, 171, 270; PSY 100, 170; SOC 100, 218,
231,257; SSCI 260

I1. Kapi‘olani CC ADDITIONAL REQUIREMENTS (7 Credits)

Computer Competence (CC): (1 course) ICS 101

General Chemistry (GC:) (2 courses) CHEM 162 (General Chemistry II) CHEM 162L
(General Chemistry II Lab)

*CHEM 162L not required for Engineering students, however 1 credit must be
made-up in elective.

IV. LIFE SCIENCE OR PHYSICAL SCIENCE CONCENTRATION
Life Science or Physical Science Concentration: (Select either life science or physical
science concentration only) )

Life Science
BIOL 171 (General Biology I} BIOL 171L (General Biology Lab)
BIOL 172 (General Biology II) BIOL 172L (General Biology Lab II)

Physical Science

PHYS 170 (Physics I) PHYS 170L (Physics I Lab)
PHYS 272 (Physics II) PHYS 272L (Physics I1 Lab)
MATH 206 (Calculus II)

V. CONCENTRATION ELECTIVES (20-27 Credits)

Concentration Electives (ELCT): (20 credits minimum; choose from courses below)
ASTR 280; BIOC 241, 244; BIOL 171, 171L, 172, 1721, 275, 275L; CHEM 272, 272L,
273, 273L; CE 113, 270, 271; EE 160, 211, 260, 254, 254L, 263, 288; GEOL 101L,
103,1CS 111, 141, 211, 212, 241;

MATH 206, 206L, 231, 232, MICR 130, 140, 161, 230, 240; OCN 201, PHYS 151,
1511, 152, 152L, 170, 170L, 272, 272L, 274; PHYL 160, ZOOL 141, 141L, 142, 142L,
200, 200L; ZOOL 141, 141L, 142, 142L, 200, 200L

Writing Intensive (W): (2 courses); May be shared with above areas.

Hawaiian, Asian, and Pacific (HAP): (1 course): May be shared with above areas.
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Appendix B. Maui College AS degree

Organization of the Program

The curriculum will require a minimum of 60 credits of 100- and 200-level courses
and a 2.0 grade point ratio (GPA) minimum for all courses required by the degree,
The curriculum includes 24 credits of General Education requirements, 7 credits of
additional program requirements, two writing intensive courses, 16-17 required
credits in the Biological Science Concentration or 13 required credits in the Physical
Science Concentration, and 12-16 credits of electives in STEM courses (see
Appendix E. Associate Degree in Natural Science with Concentrations in Biological
Science or Physical Science Program Requirements and Map).

1. General Education:
a. Quantitative Reasoning (4 credits):
Math 205(4)

b. English/Communications (6 credits):
English 100(3) and at least one of the following: English 106(3), 209(3),
210(3) or Speech 151(3), 251(3)

c. Elective credits (14 credits): At least one course from each Humanities and
Social Science. Applicable courses may be chosen from the following:

1)

2)

3)

Humanities (3 credits): Choose one from Art, Communication, Dance,
Drama, East-Asian Languages, English 250-257, Hawaiian, Hawaiian
Studies, History, Humanities, Japanese, Linguistics, Music, Philosophy,
Religion, Spanish, Speech

Natural Sciences: (8 credits): Chemistry 161/161L(4), choose any four
credits from Agriculture, Anthropology 215, Astronomy, Biology,
Biochemistry, Food Science & Human Nutrition, Geography 101/101L,
Geology & Geophysics, Microbiology, Oceanography 201/201L, Physics,
Science, Zoology

Social Sciences (3 credits): Choose from Anthropology (except 215), Botany
105, Economics, Family Resources, Geography (except 101/101L), Political
Science, Psychology, Social Science, Sociology

2. Additional Program Requirements (7 credits):

a. Chemistry 162/162L(4)

b. Information and Computer Science 101(3) or higher with approval
NOTE: UHMC faculty members are developing a computer competency
evaluation instrument that will allow students to receive credit-by-
examination for this requirement. Once that examination has been tested,
students in this degree program will be able to enroll in an additional three
credits of STEM course electives if they pass the computer competency
evaluation test.
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. Area of Concentration (choose one):

a. Biological Science (16-17 credits): Biology 171/171L(4), 172/172L(4) and
Physics 151(4) and 152(4) or Physics 170(5) and 272(4)

b. Physical Science (13 credits): Mathematics 206(4), Physics 170(5), 272(4)

. Concentration Electives (12-16 credits)

If not taken for Area of Concentration, choose from: Agriculture 200(4);
Anthropology 210/210L, 215; Astronomy 110/110L(4); Biochemistry 241(3),
244(3); Biology 105(4), 124/124L(4), 151/151L(4), 171/171L(4), 172/172L(4),
200(4), 225(4), 226(5); Geography 101/101L(4); Geography Information
Systems 150(4), 180(4); Geology & Geophysics 101(4), 103(3); Mathematics
206(4), 231(3)* 232(3)% Microbiology 130(3), 140(2); Oceanography
201/201L(4); Physics 170(5), 272(4); Zoology 141(4), 142(4), 200(4)
*Recommended for Physical Science Concentration

. Cumulative Grade Point Average:
2.0 or better

. Information & Computer Science requirement may be satisfied with credit-
by-examination.

. Writing Intensive:
Two (2) courses with “W1” designation.

. Residence Requirement:
12 credits in the major must be completed at Maui College. May be waived for
cause or credit-by-examination used with approval of the VCAA.

. Graduation Requirement:

Students must complete the AS Application for Graduation form obtained from
Student Services.
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Appendix C. NSF Report On Community College Attendance Among
Recent Graduates

TABLE 1. Community college attendance among recent graduates with bachelor's degrees
in science, engineering, and health, by major field of degree: April 2006

Attended
All community
Major field graduates college

Number Percent

All fields 1,565,500 784,000 50
Science 1,159,900 553,000 48
Biological, agricultural, and environmental life sciences 230,100 103,800 45
Agricultural/food sciences 22,400 10,400 46
Biological sciences 191,400 84,500 44
Environmental life sciences 16,300 9,000 55
Computer and information sciences 164,000 90,900 55
Mathematics and statistics 44,000 18,500 42
Physical and related sciences 55,600 23,500 42
Chemistry, except biochemistry 29,100 12,000 41
Earth, atmospheric, and ocean sciences2 13,800 6,900 50
Physics/astronomy 12,700 4,600 36
Psychology 252,700 125,800 50
Social and related sciences 413,500 190,500 46
Economics 77,100 33,100 43
Political and related sciences 133,400 48,600 36
Sociology/anthropology 123,000 66,500 54
Other social sciences 80,000 42,200 53
Engineering 183,100 81,700 45
Chemical 14,000 5,800 41
Civil/architectural 24,700 10,900 44
Electrical/computer 61,600 30,300 49
Industrial 10,000 4,200 42
Mechanical 40,700 16,300 40
Other 32,200 14,300 44
Health 222,500 149,300 67

3 Other physical sciences are included in earth, atmospheric, and
ocean sciences.

NOTES: Numbers are rounded to nearest 100. Detail may not add to total because of
rounding. Estimates are from a sample survey of college graduates who received bachelor's
or master's degrees in science, engineering, and health fields in 2003-05 academic years;
estimates may differ from degree counts published elsewhere.
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SOURCE: National Science Foundation/Division of Science Resources Statistics, National
Survey of Recent College Graduates, 2006.

TABLE 2. Community college attendance among recent graduates with master's degrees in
science, engineering, and health, by major field of degree: April 2006

Attended
All .
raduates community
Major field g college
Number Percent
All fields 416,900 170,600 41
Science 204,700 76,500 37
Biological, agricultural, and environmental life sciences 29,400 12,700 43
Agricultural/food sciences 3,900 1,800 46
Biological sciences 21,500 9,000 42
Environmental life sciences 3,900 1,800 47
Computer and information sciences 52,300 15,300 29
Mathematics and statistics 11,800 2,700 23
Physical and related sciences 14,900 4,600 31
Chemistry, except biochemistry 5,000 1,300 26
Earth, atmospheric, and ocean sciences? 5,000 1,900 39
Physics/astronomy 4,800 1,300 27
Psychology 50,600 26,000 51
Social and related sciences 45,700 15,300 33
Economics 7,800 2,100 27
Political and related sciences 15,400 5,000 32
Sociology/anthropology 8,700 3,600 41
Other social sciences 13,800 4,700 34
Engineering 86,500 22,800 26
Chemical 3,200 600 18
Civil/architectural 9,900 3,000 30
Electrical/computer 32,600 8,400 26
Industrial 6,700 1,300 19
Mechanical 11,900 3,000 25
Other 22,200 6,600 30
Health 125,700 71,400 57

a Other physical sciences are included in earth,
atmospheric, and ocean sciences.
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NOTES: Numbers are rounded to nearest 100. Detail may not add to total because of rounding.
Estimates are from a sample survey of college graduates who received bachelor's or master's
degrees in science, engineering, and health fields in 2003-05 academic years; estimates may
differ from degree counts published elsewhere.

SOURCE: National Science Foundation/Division of Science Resources Statistics, National Survey
of Recent College Graduates, 2006.
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Appendix D. Leeward CC AS - Natural Science Graduation Checklist

: i ; LEEWARD COMMUNITY COLLEGE -rev, 107272011
‘ASSOCIATE IN SCIENCE - NATURAL SCIENCE (AS-NS) DEGREE REQUIREMENTS (Effective Fall 2011) :
 The Associate of Science Degree (A.S. - Natural Science) is ded to who complete the followmg,

1) 60 credits, all in courses numbered 100 or above. 4} Fwo writing § in any discipli

2) The last 12 Concentration and/or Natural Science Elective
credits must be eamed at Leeward Community College,
3} A maximum of 48 transfer credits eamed st other colleges

5) One Hawaiian, Asian, Pacific (HAP) course.
6) Cumulative grade point average of 2.0 or higher for all
courses numbered iOOorabovecomplctedat Leeward CC,

maybcapphedmwmdsthedcgree 7) General ed and progr q , a5 indi 3 below.
Foundatmn Requirements (13 credtts) Category Course Grade | Credits
!I. Fi Written C' ication (FW) (3 credits rcquu‘ed) )
| English 100 or ESL 100/ENG 100E | : FW N
Ji1. Foundation Symbolic R (FS) (4 credits rcmnred)
FS -
o GROUPC. Geogtsx‘Musszéhsu B FG_ 3
TOTAL FOUNDATION cmarm's (FW+ FS+ FG) Totat Foundation Credits 13
Daversxﬁcatton Requlrements (10 13 credlts)
Dw-- il Social Sci (DS) 3 crcdlts required) -
American Studies 211,212 tical Science 110, 120, 130, 180 o
nthropology 150, 200, 210, :Psychology lOOmt’SO 202_ 240,260
o 0n e e s R "
Geography 103 i _Sociology 100,214, 218, 231, 250, 251
Interdisciplinary Studies 221 W men's Studies 15 i, 290 i
V. Diversification Arts, Hi and Literature (DA/DH/DL) Q@ crcdlts required)
Diversification Arts (DA) |
(Mainly Theory) Art 101 Drama 101 Music 108, 253, 281, 282, 283, 284
(Mainly Practice) Art 104, xo4n 105B, 105C, 106, 107, 107D, 112, 113, 113D, 114, 115, 123, 202, 213,243, 244
) Dance 121, 131, 132, 160, 180 ‘Drama 221, 222, 240, 260 ) B
Music 103, 104, 112, 113, 114, 121, 122, 180, 201, 221,222,232
Speech 251* (*4vail; ble for'" ing only} o )

Diversification H (DH) i

American Studies 201, 202 /Hlstory 231, 232 241,242, 260, 281, 282 284
Art 171, 172, 180 15 250H - Philosophy 100, 101, 102, 200, 201, 211, 212 213
Asian Studies 203, 204 Lingui 102 Religion 151, 200, 201, 202, 203 204 205, 207, 210
Geography 122 ‘Music 106, 265, 266
Hawaiian Studies 107 : :
Diversification Literature (DL) : ; : D 3
T East Asian Language & Li 271,272 Humanities 261, 262 ]
! English 250, 251, 252, 253, 254, 255, 256, 257TH, 257N | )
ion Natural Scxencc (DB/DP/DY) (4 7 credlts reqmrcd)
*Ne lreqmred ﬁzr B
Engineering bur Biol 101,
171, Mier 130 or Zoal 101 | DB***
} sugge.rred ﬁJr CEE )
“‘Llfe SL ience lm/sf )
TOTAL DiVERSlFTCATION CREDITS (DS + DA/DH/DL + D/B/DPDY) (IV+V + Vl) ‘Total Diversification Credits

|
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Semester

VI Additional Reguirements (6 - 7 credits regulred) Category Course Grade Credits
Computer Competency (CC) (3 credits required) ok
1cs 101 i f cc
EE [SQ’ i IfEngmgermg students anly and they choose lhis conrse)} o
Gcneml Chemlstry (GC) (3 4cred|ts requxred") . H GC
“Chem 162 (Chcm !67B=3 cr. 162+ l cr. 162L) »
_ Chem 1621." . *Not requmzd  for Engz(gfermg J GC*
| i
TOTAL ADDITIONAL REQUlREVIENTS CREDITS (VII) [Total Additional Credits
VI Concentranon chuxrements gS -23 credus rggulred) Semester Course Grade Credits
Seleut one of‘ lheNutum} Scnence Concentmtmns
Life Science Physical Science Engiﬁeering
Boll7IL | lor  [Mah206 | 4er  [Vam206 e |
Biol 172 3er Phys170 | 4o [|PhysiT0 der
Biol 172L ter  |Physi70L Phys 170L te. [
Phys L Ten Phys ’772L iern
Math 231 Jer
Math232 | 3er
EE 211 or 4cror
S— CE 270 H et B
TOTAL CONCENTRATION REQUIREMENTS CREDITS (VI) Total Concentration Credits
“‘r =TT s

Credits

IX Natural Science Electives (8-22cr ‘ lts required) :
Select classes required for your program which are not chosen above.

Bioc241  Bot 101 /GG 101 Math 206 Phrm 203
Bioc251 Bot10IL GG 10IL  Math206L ;
Bot 130 GG 103 ‘Math 231 Phys 151 (Life Sci. only)
Biol 171 ‘Muth232Phys 151L (Life Sci. only)
'Biol 171 Chem272B Hort 110 ‘Phys 152 (Life Sci. only)
‘Biol 172 (Chem273B | ME213  Phys 152L (Life Sci. only)
'Biol 172L ICS 111 Phys 170 | )
Biol 265  /CE 270 ICS 141 Micri130  Phys 170L
Biol 265l (CE 271 ICS211  Micr 140 Phys272
Biol 275 1C5 212 ‘Phys 2721
- Biol 275 EE 150 ICS241  OCN201  Phys274
TTTTTIEE ‘OCN 2011
i EE23 “iZoo! 200
T GEE260 " Zool 240
o o [ LZool2dl -
TOTAL NATURAL SCIENCE ELECTIVES CREDITS (IX) } Total Natural Science Credits 1

Total Credits (Add T+ 1 + I + IV + V4 VI + VIl ViIT+1v)

 Writing Intensive Courses (2 géi}ﬁés)

Focus: Hivlins, Asian, and Pacifis (HAR. | Course)

lmﬁo'na'nyt“ﬁotc: Abﬁmbriate Vé’d\'xfseusix‘bstimti't‘)ﬁg mny be made With the prior written appxl'c:wxxl of both the hﬁﬁroﬁrinié Division Chair nndt[.);én.
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