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A.S. Degree in Natural Science with a concentration in Life Science or in 
Physical Science 
 
1. What are the objectives of the program?  
 

The new A.S. degree in Natural Science with a concentration in Life Science or in Physical 
Science at Kapi‘olani Community College will prepare students to transfer to four-year 
institutions, majoring in STEM disciplines (Science, Technology, Engineering, and 
Mathematics).  
 
Although the proposed degree is new to the College, all of the resources required to deliver 
the degree are already in place: 

The curriculum: The proposed degree is comprised entirely of courses currently offered 
at Kapi‘olani Community College.  
The faculty: Faculty who are currently employed at the College already teach the 
courses. 
The resources: The physical space for instruction and lab work is currently available and 
is undergoing extensive renovation, with support from federal grants funding. Faculty 
salaries and the department’s operational costs are already covered in the College’s base 
budget. 
The students: As is discussed below, the students who are likely to be interested in 
earning an A.S. degree in Natural Science are currently enrolled at the College as Liberal 
Arts majors. The College does not anticipate that this new degree would create a new 
population of students on the campus. 
 

The purpose of the A.S. degree, rather, is to provide a clear, explicit, coherent pathway to 
students intending to transfer into STEM majors at baccalaureate institutions. The proposed 
A.S. degree will provide targeted advising and appropriate course sequencing for efficient 
transfer of our STEM students. The degree will provide a focus for the College to identify, 
recruit, counsel and retain STEM students. The degree will be the endpoint for students who 
move through curricular pathways that include undergraduate research opportunities that 
draw on the College’s strengths in faculty and resources. The proposed degree will facilitate 
articulation and transfer agreements between Kapi‘olani Community College and four-year 
STEM programs at UH Manoa (UHM), UH Hilo (UHH), and on the U.S. mainland. 
Currently, the vast majority of pre-engineering students and other STEM students opt not to 
obtain a degree at Kapi‘olani Community College. The Kapi‘olani Community College 
Institutional Research Office recently found that in Fall 2005, 734 students who had a history 
at Kapi‘olani Community College were at UHM in STEM fields including STEM education 
majors, but only 38 had attained the Kapi‘olani Community College Associate in Arts (A.A.) 
degree. Clearly, STEM students matriculate at four-year institutions before acquiring the 
A.A. degree. Students may see little benefit to obtaining the A.A. degree, which does not 
distinguish them as a STEM major and which brings them no further toward their transfer 
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goals. The proposed A.S. in Natural Science degree will reinforce and deepen STEM 
learning across the curriculum, support and strengthen the STEM infrastructure of the 
College, and allow Kapi‘olani Community College to become a salient incubator of science 
talent. By enhancing the STEM curriculum through curricular pathways and offering a 
focused degree program, more of the College’s students will pursue STEM majors and 
successfully complete their degrees. Early introduction of STEM-oriented, 2nd year courses 
allows students the opportunity to experience their chosen discipline beyond the survey 
course level to determine if it is the correct educational direction for them and if they have 
the talent and skills needed to succeed in STEM.  
 
The proposed degree complements Kapi‘olani Community College's mission to provide open 
access; to promote students’ progress, learning and success with low tuition and high quality 
instructional programs, student development and support services, and selective areas of 
excellence and emphasis; to prepare students to meet rigorous baccalaureate requirements 
and personal enrichment goals by offering a high quality liberal arts program; and to use 
human, physical, technological and financial resources effectively and efficiently to achieve 
ambitious educational goals.  
 
Students need to be exposed to first- and second-year STEM courses early in their college 
education rather than enrolling in only core general education courses. Early exposure to 
STEM courses allows STEM students to experience courses in their intended field to help 
them determine if it is the correct field for them, to have access to STEM content knowledge 
vital to enrich early research experiences, to broaden their third and fourth years to include 
liberal arts courses, and to better manage their third and fourth years rather than having to 
concentrate numerous STEM courses such as calculus, chemistry, physics and biology in a 
single semester. 
 
The College's STEM program faculty has met with various consultants, advisors, and 
colleagues for its National Science Foundation (NSF) Tribal Colleges and Universities 
Program (TCUP) grant, "Roots, Resilience, and Reach" (2005-2010), a $1.25 million grant to 
strengthen STEM education and support Hawaiian students to transfer into STEM majors, 
which includes the development of this A.S. degree. These individuals strongly support the 
College’s offering an Associate in Science degree with a concentration in Life Science or 
Physical Science as soon as possible.  
 
• On October 17-18, 2003, NSF QEM (Quality Education for Minorities) Network spent 

two days with the leadership team. At this training, Dr. Shirley McBay, Project Director, 
and Dr. J. Arthur Jones, Senior Associate, were surprised that we only offered an A.A. 
degree for our transfer students and suggested that we consider developing an A.S. 
transfer degree. They also encouraged us to find out what techniques and practices were 
used at other colleges and to build on what others have accomplished. 
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• In 2003-2004, two Kapi‘olani Community College faculty, Kirkpatrick and Rand, 
researched numerous community college A.S. transfer programs and Kirkpatrick visited 
two successful A.S. transfer degree granting college sites:  Estrella Mountain Community 
College and DeAnza Community College. Also, University of Hawai‘i TCUP grant 
recipients, Dr. Sonia Juvik and Dr. Judith Vergun, were supportive of the A.S. transfer 
degree. 

• We have received EPSCoR capacity-building mini-grants in the last two years that have 
helped confirm the necessity of the proposed degree through consultation with EPSCoR 
evaluators. In January 2005, three months after submitting the grant request, we 
presented an overview of our findings to the EPSCoR evaluators at a site-visit meeting on 
our campus. Dr. Robert Gillespie, Dr. Joe Danek, and others from the EPSCoR team 
were very impressed and enthusiastic about this possibility and asked us for a one-page 
document about this new degree to add to their EPSCoR report. They strongly 
recommended that we pursue this degree immediately. 

• Conversations about the proposed degree with administrators and faculty from UHM, 
UHH, and community colleges in Hawai'i have garnered supportive feedback.  

• The College has signed a degree pathway transfer agreement with UH at Hilo (attached 
as Appendix A). The agreement has as its goal to promote the transfer of students from 
Kapi‘olani to UHH in general. The agreement will support the A.S. in Natural Science, in 
particular, with reference to UHH’s degree in astronomy. A similar degree pathway 
transfer agreement is being developed with UH Manoa. 

 
Student Learning Objectives  
 

Student learning objectives reflect the student learning outcomes in program courses, 
selected studies courses, and general education courses. The current A.S. proposal outlines 
the curriculum for two areas of concentration, Life Science and Physical Science. While the 
two areas each have a small set of unique courses, much of the curriculum is shared. The 
outcomes listed below show the shared student learning outcomes as well as those unique to 
each of the areas of concentration.  

 
LEARNING OUTCOMES SHARED BY BOTH AREAS OF CONCENTRATION 

 
GENERAL EDUCATION LEARNING OUTCOMES 
 
Critical Thinking:  Students should be able to: 
1. Identify and state problems, issues, arguments, and questions contained in a body of 

information. 
2. Identify and analyze assumptions and underlying points of view relating to an issue or 

problem. 
3. Formulate research questions that require descriptive and explanatory analyses.  
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4. Recognize and understand multiple modes of inquiry, including investigative methods 
based on observation and analysis. 

5. Evaluate a problem, distinguishing between relevant and irrelevant facts, opinions, 
assumptions, issues, values, and biases through the use of appropriate evidence. 

6. Synthesize information from various sources, drawing appropriate conclusions.  
7. Communicate clearly and concisely the methods and results of logical reasoning.  
 
Information Retrieval and Technology:  Students should be able to:  
1. Use print and electronic information technology ethically and responsibly.  
2. Demonstrate knowledge of basic vocabulary, concepts, and operations of information 

retrieval and technology.  
3. Recognize, identify, and define an information need.  
4. Access and retrieve information through print and electronic media, evaluating the 

accuracy and authenticity of that information.  
5. Create, manage, organize, and communicate information through electronic media.  
6. Recognize changing technologies and make informed choices about their appropriateness 

and use.  
 
Oral Communication:  Students should be able to:  
1. Gather, evaluate, select, and organize information for communication.  
2. Summarize, analyze, and evaluate oral communications and ask coherent questions as 

needed.  
3. Use competent oral expression to initiate and sustain discussions.  
 
Quantitative Reasoning:  Students should be able to: 
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.  
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Written Communication: Students should be able to:  
1. Choose language, style, and organization appropriate to particular purposes and audiences.  
2. Gather information and document sources appropriately  
3. Express a main idea as a thesis, hypothesis, or other appropriate statement.  
4. Develop a main idea clearly and concisely with appropriate content.  
5. Demonstrate mastery of the conventions of writing, including grammar, spelling, and 

mechanics.  
6. Demonstrate proficiency in revision and editing.  
 
Understanding Self and Community:  Students should be able to:  
1. Demonstrate an awareness of the relationship between the environment 

and their own fundamental physiological and psychological processes.  
2. Communicate effectively and acknowledge opposing viewpoints.  
 
PROGRAM-RELATED LEARNING OUTCOMES 
Students should be able to: 
1. Explain the natural and technological world using reflection and quantitative analysis to 

prepare a plan; to collect, process, and interpret data; to communicate conclusions; and to 
evaluate the plan, procedures and findings. 

2. Express scientific knowledge and understanding to different audiences for a range of purposes.  
3. Apply scientific knowledge, skills, and understandings to issues in daily life.  
4. Articulate the ethical issues of the impact on people and on the local and global 

environment of the processes and likely products of science.  
5. Relate how the physical environment of Earth and its position in the universe impacts the 

way we live.  
6. Relate the scientific concept of energy to our existence and quality of life.  
7. Explain the interdependence of their own biology and that of other living things.  
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Learning Outcomes Unique to a Concentration in Life Science 
Students should be able to: 
1. Articulate essential underlying facts, concepts, principles, theories, and applications 

relating to chosen areas in life science. 
2. Apply terms, conventions and units of measurement appropriate to life science. 
3. Employ the language and techniques of mathematics that are used in life science. 
4. Apply contributions made by life science to informed debate, including some of the 

limits of current scientific knowledge. 
5. Relate scientific knowledge and understanding to address familiar and unfamiliar 

situations in order to plan and carry out project work. 
6. Apply mathematical language and techniques to understand phenomena and solve 

problems in life science. 
7. Assess information using scientific theories and concepts from a range of sources in 

order to make sound judgments. 
8. Design safe, practical, investigative work in life science that reflects risk management 

and appropriate style, purpose, and audience awareness. 
9. Apply appropriate qualitative and quantitative methods to acquire, record and analyze 

data from laboratory and field observations and measurements, and to interpret and 
report results in terms of underlying theory, practical issues and relevant information 
from other sources.  

10. Work collaboratively with others to explore aspects of life science. 
 

Learning Outcomes Unique to a Concentration in Physical Science 
Students should be able to: 
1. Articulate essential underlying facts, concepts, principles, theories, and applications 

relating to chosen areas in physical science. 
2. Apply terms, conventions and units of measurement appropriate to physical science. 
3. Employ the language and techniques of mathematics that are used in physical science. 
4. Apply contributions made by physical science to informed debate, including some of 

the limits of current scientific knowledge. 
5. Relate scientific knowledge and understanding to address familiar and unfamiliar 

situations in order to plan and carry out project work. 
6. Apply mathematical language and techniques to understand phenomena and solve 

problems in physical science. 
7. Assess information using scientific theories and concepts from a range of sources in 

order to make sound judgments. 
8. Design safe, practical, investigative work in physical science that reflects risk 

management and appropriate style, purpose, and audience awareness. 
9. Apply appropriate qualitative and quantitative methods to acquire, record and analyze 

data from laboratory and field observations and measurements, and to interpret and 
report results in terms of underlying theory, practical issues and relevant information 
from other sources.  
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10. Work collaboratively with others to explore aspects of physical science. 
 
2. Are the program objectives appropriate functions of the 

college and University?  
 

This program complements the efforts of the University and the campus mission as outlined 
in the Kapi‘olani Community College Strategic Plan Goals 2003-2010, October 2002. 
Following are the relevant Goals and Objectives from the plan, with explanatory remarks in 
italics. 

 
Goal 2 To Build a Learning, Partnering, and Service Network for Student Success 
 
Objective 1 Strengthen intercampus collaboration between and among all UH system 
institutions, the State Department of Education, and the private and non-profit sectors in true 
partnerships of equals. 
 
The National Science Foundation TCUP grant, which funded the development of this degree 
proposal, has engendered multiple intercampus, high school, and private sector 
collaborations on curriculum, assessment, student preparation, and internships. 
 
Objective 3 Strengthen curricular coherence across all UH campuses. 
 
Conversations and preparations for articulation of the A.S. degree are underway with UH 
Manoa and UH Hilo while other community colleges have expressed interest and enthusiasm 
for this degree. 
 
Goal 4 To Champion Diversity in Local, Regional and Global Learning 
 
Objective 2 Promote open access from the diverse communities we serve and encourage  
mutual respect among people from different backgrounds and heritages.  
 
The program will identify and mentor community college students to prepare them for the 
rigor and competitiveness of a STEM baccalaureate degree. The TCUP grant and a new 
National Science Foundation grant, the LSAMP, are both designed to outreach to 
underserved populations. 
 
Goal 6 To Invest in the Learning Environment 
 
Objective 1 Develop a student-friendly campus environment that encourages and 
enables students to be health-conscious and civic minded, and to value themselves, the 
community, civility and active participation. 
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The program's curriculum is building active learning and dissemination of the results of 
research to the communities the College serves. 
 
Objective 2 Develop a flexible physical infrastructure that adapts and responds to a complex 
and changing environment, and addresses the needs of a diverse and dynamic student 
population with an increasing number of international and non-resident students, as well as 
students with disabilities.  
 
The program views the campus and the environment as a living laboratory for research, 
experimentation, and dissemination. A newly remodeled technology-enriched STEM Center 
will be finished in January 2007, where all students studying in STEM courses will be able to 
seek help and receive timely peer and faculty support. 
 
Objective 4 Develop student-centered learning and teaching resources and approaches to 
ensure superior academic achievement and career training, anticipate and address changing 
economic and social conditions, and provide access to all who seek these College resources. 
 
The faculty role will include advising students who inquire about curricular pathways, 
mentoring students in campus and community-based research projects, and supporting 
students as they transfer to four-year institutions. A National Science Foundation system for 
assessment and tracking is in place that ensures tracking and support of all STEM A.S. 
degree students. 
 
Objective 5 Develop and ensure the highest standards and best practices in matters of human 
resources, finance, and management to promote student learning and access, support diverse 
academic and training programs, and respond creatively to change. 
 
The program has been developed through numerous ethnographic site visits, literature 
searches, and faculty professional development and training programs, which encourage 
ongoing self and program assessment to best meet the needs of a community college student. 
The highest standards of STEM education as a critical need for our society have been 
incorporated into this program so that STEM education is celebrated as a dynamic, engaging 
field of inquiry for students. 
 
 

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

The A.S. degree program in Natural Science with a concentration in Life Science and in 
Physical Science will include a core curriculum for all students in the program as well as 
additional, specific courses for two areas of concentration: Life Science transfer and Physical 
Science transfer. The shared and specialized curricula are reflected in the tables below. 
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A.S. Degree in Natural Science with a concentration in Life Science or in 

Physical Science (Total credits: 60 credits) 
Shared Curriculum 

General Education Courses Title CR 1 2 3 4 
Foundation FW ENG100 Composition I 3 *    
Foundation FS MATH205 Calculus I 4 *    
Foundation FG Group A, 

B, or C 
FG 2 courses from 2 groups 
A, B, C 

6   * * 

Diversification DA, DL, DH 1 course from DA, DL, DH 3 *    
Diversification DB, DP*  1 course from DB or DP 3  *   
Diversification DS 1 course from DS 3   *  
Note: The above schedule assumes that two Writing-Intensive 
courses and one HAP course are taken as diversification courses.  
*LS concentration students need to take one DP that may also be 
part of the required or elective courses for the degree.  

Total Number of Shared General Education Credits 

 
 
 
 
22 

    

 
FW = Foundations Writing 
FS = Foundations Symbolic Reasoning 
FG = Foundations Global/Multicultural Issues; Courses are in three groups, A, B and C 
DA = Diversification Arts 
DL = Diversification Literature 
DH = Diversification Humanities 
DB = Diversification Biological Sciences 
DP = Diversification Physical Sciences 
DS = Diversification Social Sciences 
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Shared Program Courses  
Common to the A.S. with a concentration in Life Science or Physical Science  

Alpha # Title CR 1 2 3 4 
CHEM 161 General Chemistry I 3 *    
CHEM 161 L General Chemistry I Lab 1 *    
CHEM 162 General Chemistry II 3  *   
CHEM 162 L General Chemistry II Lab 1  *   
ICS 101 Tools for the Information Age 3 *    
 Total Shared Program Credits 11     

 
COURSES REQUIRED for Concentration in LS 

BIOL 171 General Biology I 3  *   
BIOL 171 L General Biology I Lab 1  *   
BIOL 172 General Biology II 3   *  
BIOL 172 L General Biology II Lab 1   *  
 Total Credits Required for Concentration in LS 8     

 
COURSES REQUIRED for Concentration in PS 

MATH 206 Calculus II 4  *   
PHYS 170 Physics I 4  *   
PHYS 170 L Physics I Lab 1  *   
PHYS 272 Physics II 3   *  
PHYS 272 L Physics II Lab 1   *  
 Total Credits Required for Concentration in PS 13     

ELECTIVE COURSES for Both Concentrations  
(for 60 credit degree, LS=19 credits of electives; PS=14 credits of electives) 

*=Strongly Recommended for A.S. in Natural Science with a concentration in LS or PS 
LS =Strongly Recommended for A.S. LS 
PS=Strongly Recommended for A.S. PS 

ASTR 280 (3) Evolution of the 
Universe 

ICS 212 (3) Program Structure 

BIOC 241 (3) Fundamentals of 
Biochemistry 

ICS 241 (3) Discreet Mathematics 
for Computer Science II 

BIOC 244 (3) Essentials of 
Biochemistry 

MATH 206 (4) Calculus II* 

BIOL 171 (3) General Biology I MATH 206 L 
(1) 

Calculus II Lab 

BIOL 171 L (1) General Biology I Lab MATH 231 (4) Calculus III PS 
BIOL 172 (3) General Biology II MATH 232 (4) Calculus IV PS 
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BIOL 172 L (1) General Biology II Lab MICR 130  (3) General Microbiology 
BIOL 275 (3) Cell and Molecular 

Biology LS 
MICR 140 (2) General Microbiology 

Lab 
BIOL 275 L (2) Cell and Molecular 

Biology Lab LS 
MICR 161 (2) Immunology and 

Protein Chemistry 
CHEM 272 (3) Organic Chemistry I LS MICR 230 (3) Molecular Biology 
CHEM 272 L 
(1) 

Organic Chemistry I 
Lab LS 

MICR 240 (2) Cell Biology and Tissue 
Culture 

CHEM 273 (3) Organic Chemistry II LS OCEAN 201 
(3) 

Science of the Sea 

CHEM 273 L 
(1) 

Organic Chemistry II 
Lab LS 

PHYS 151 (3) College Physics I 

CE 113 (3) Introduction to 
Computer and Design 

PHYS 151 L 
(1) 

College Physics I Lab 

CE 270 (3) Applied Mechanics I PHYS 152 (3) College Physics II 
CE 271 (3) Applied Mechanics II PHYS 152 L 

(1) 
College Physics II Lab 

EE 160 (4)  Programming for 
Engineers PS 

PHYS 170 (4) General Physics I 

EE 211 (4) Basic Circuit Analysis PHYS 170 L 
(1) 

General Physics I Lab 

EE 260 (4) Introduction to Digital 
Design 

PHYS 272 (3) General Physics II 

ESS 254 (2) Physiological Basis for 
Exercise 

PHYS 272 L 
(1) 

General Physics II Lab 

ESS 254 L (1) Physiological Basis for 
Exercise Lab 

PHYS 274 (3) General Physics III PS 

ESS 263 (3) Sport Biomechanics PHYL 160 (3) The Science of Sleep 
ESS 288  (1) Body Composition and 

Weight Management 
ZOOL 141 (3) Human Anatomy and 

Physiology I 
GEOL 101 L 
(1) 

Introduction to Physical 
Geology Lab 

ZOOL 141 L 
(1) 

Human Anatomy and 
Physiology I Lab 

GEOL 103 (3) Geology of the 
Hawaiian Islands 

ZOOL 142 (3) Human Anatomy and 
Physiology II 

ICS 111 (3) Introduction to 
Computer Science I 

ZOOL 142 L 
(1) 

Human Anatomy and 
Physiology II Lab 

ICS 141 (3) Discreet Mathematics 
for Computer Science I 

ZOOL 200 (2) Marine Biology 

ICS 211 (3) Introduction to 
Computer Science II 

ZOOL 200 L 
(1) 

Marine Biology Lab 
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SAMPLE Elective Choices 
 for STEM KCC Pathways 

These Kapi‘olani Community College Elective Courses are unique to various STEM Programs at UHM and UHH 
Life Science 
 WAIKIKI 

WATERSHED 
ECOLOGY 

CR Life Science 
BIOTECHNOLOGY & 

MOLECULAR 
SCIENCE 

CR Life Science 
PHYSIOLOGY & 

EXERCISE 
SCIENCE 

CR Physical Science  
ENGINEERING 

& SPACE 
SCIENCE 

CR 

BIOL 275 + LAB  5 MICRO 130/140 5 BIOL 130 OR 
ZOOL 141/142 
+ LABS 

3  
OR 
8 

PHYS 274 3 

ZOOL 200 + LAB 
OR 
OCN 201  

3 MICRO 161/230 5 BIOC 241  4 EE 160 4 

CHEM 272 + LAB 4 BIOL 275 + LAB  5 FSHE 185 3 CE 270  
OR  
ASTR 280 

3 

BOT 130 + Lab 
OR 
GG 103 

4 
OR 
3 

CHEM 272 + LAB 4 ESS 254 OR  
ESS 280 OR  
PHYL 160 

3 EE 211 4 

 
In addition to the grid of electives available, the STEM program plans to complement course 
offerings, as the degree is implemented, in order to offer a coherent and complete preparation 
for the STEM transfer student. Planning is underway for BOT 201 (3) and 201L (1) Plant 
Evolution and Diversity (spring 2006), and BIOL 265 (3) and 265L (1) Ecology and 
Evolutionary Biology are underway and would be taken by students planning to major in 
Environmental Science or Botany. For possible UHM SOEST transfer students, a required 
Meteorology course, MET 200 (3) and 200L (1) Descriptive Meteorology, is being 
developed. In addition, two more courses will be developed for pre-engineering students, CE 
123 Computer Aided Design and Drafting, and EE 213 Basic Circuit Analysis II. Also, a 
laboratory course, PHYSIOLOGY 160 L (1) The Science of Sleep Lab, is being prepared to 
enhance a current lecture course and to be an option for pre-education majors, who need a 
biological science with a lab. In addition, to align curriculum for transfer to UHH in 
Astronomy, two courses are being planned, ASTRONOMY 180 (3) Principles of Astronomy 
I, and ASTRONOMY 250 (3) and 250L (1) Observational Astronomy. These new courses 
will alternate with courses currently offered and thus will not require additional resources.  

 
All the courses listed above transfer to the four-year institutions in the UH system. More 
importantly, the courses in the curriculum for both Life Science and Physical Science are 
aligned to meet degree and graduation requirements for the STEM transfer student to UHM, 
UHH, and mainland colleges and universities. Students will be recruited from Hawaiian and 
other underrepresented populations, individuals from culturally diverse backgrounds, and 
individuals with disabilities. All students enrolled in the program will be supported by 
advising services from the Arts and Science counselors.  
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The College has been awarded a five-year, $1.25 million dollar grant from the United States 
National Science Foundation, Tribal Colleges and Universities Program (TCUP), to fund the 
development, management and academic support for this program including a significant 
amount of funding for student stipends. Faculty members working with this program in 
various STEM pathways will provide additional guidance to students as they choose their 
career field.  

 
Some students will be able to attend full-time for four semesters, completing the A. S. degree 
within two years. However, others will be taking the courses in this program on a part-time 
basis. Individualized planning will be designed to match student strengths and abilities with 
appropriate supports and instructional strategies.  

 
Exposing students to STEM courses early in their college education, rather than having them 
wait until the completion of their General Education courses, will allow them to have 
experiences in and exposure to possible fields of study so that they can decide early if the 
field is right for them. Also, students need access to STEM content that will enrich early 
research experiences, thereby giving them first-hand knowledge of the scientific process in a 
meaningful context. Finally, the degree allows students to complete General Education 
courses during their third and fourth years, making the academic requirements of these final 
two years more manageable.  

 
4. Who will enroll in the program?  
 

The program is intended to serve students in the Arts and Sciences transfer program at the 
College. The College's STEM course offerings (shown below, data from Fall 2005), small 
class sizes, and large number of students provide a strong base upon which to build an 
effective A.S. degree program. 

 

 

Course Sections Labs Students Course Sections Labs Students 
Pre-Calculus 4 0 140 Calculus 4 1 155 
Anatomy & 
Physiology 

24 24 1200 Astronomy 3 0 140 

Biology 16 11 660 Microbiology & 
Biotechnology 

5 6 256 

Botany 4 2 160 Chemistry 20 10 780 
Engineering 
&Computer 
Science 

5 5 68 Geology 2 2 44 

Oceanography 3 0 50 Physical 
Geography 

10 1 370 

Physics 5 4 156 Physiology and 
Sports Science 

5 1 80 

TOTAL Students = 4,259;  Lecture classes = 110;  Labs = 65  (Fall 05 Data) 
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We expect to register, advise, and track 250 STEM A.S. transfer majors per year by the end 
of five years. Many of these students are already in attendance as our research has shown: 
over 730 former Kapi‘olani Community College students are in STEM (including STEM 
education) fields at UHM in Fall 2005. Thus, the 250 students we anticipate by year five of 
the program are not necessarily new students to the campus.  

 
 
5. What resources are required for program implementation and the first 

five-year cycle operation?  
 
All the courses included in the A.S. in Natural Science are currently being taught. The faculty 
needed to teach the classes are now employed at the College. Implementation of the degree 
will not require new positions. The facilities needed to offer the program are in place. Thus, 
the resources required for the program’s first five-year cycle of operation are currently 
available and within the College’s budget. 
 
Faculty:  
Many STEM faculty at Kapi‘olani Community College received their advanced degrees at 
UHM and have lasting collegial relationships with research faculty there. The College is 
located 10 minutes from UHM, which provides the College with opportunities often not 
available to many community colleges. Kapi‘olani Community College has 26 full-time 
STEM faculty and 21 part-time faculty; 13 of 26 full-time Math/Science Faculty have Ph.Ds; 
nine of the 13 have their Ph.Ds from UHM, the main transfer destination of our students. 
Science and math faculty have developed highly collaborative relationships among 
themselves and other faculty on the campus as a result of their full involvement in the TCUP 
planning grant and other federally and privately funded initiatives. 
 
Physical Resources:  
The College is renovating existing space at the campus to develop a STEM center that will 
focus STEM activities on the 2nd floor of the Koki‘o building. The College has received two 
awards by the Department of Education Title III supplemental grant: (1) “Renovation of 
Koki‘o Building: Creating Purposeful and Sustainable Pathways for the 21st Century Careers 
in Life, Physical and Health Science for Hawaiians and Other Under-represented Students” 
(10.01.05–9.30.06, total funding: $819,183.00) and (2) Renovation of existing Science, 
Technology, Engineering, and Mathematics (STEM) Center, Physics, Engineering and 
Multipurpose lab for Native Hawaiian students enrolled in STEM majors. (10.01.06–9.30.07 
total funding: $750,000.00). 
 
STEM and Related Facilities and Labs: 
Teaching Laboratories: The College has seven STEM teaching laboratories designed to 
accommodate 20 students each. Laboratories are currently shared by both STEM majors’ 
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courses and by science laboratory courses for non-science majors. All of the laboratories 
have Internet access and digital projection capabilities.  
 
Research Laboratories: Four STEM faculty members manage research laboratories on- and 
off-campus that provide undergraduate research opportunities. 
 
Open STEM Laboratories: The College maintains a number of open labs to provide 
instructional resources, tutoring services, computing services and other activities for 
enhanced student learning. 
 
Cybernesia is an open access computer lab for general computing. Ethernet and wireless 
access are available for students with laptops. The library offers a small computer access lab 
of 20 computers, and wireless access. Four laptops are available for students to check out. 
 
Additional Resources:  
In the Spring 2006, the College hired a new APT STEM Outreach Coordinator, who assists 
STEM faculty in identifying, recruiting, retaining and tracking STEM students. The TCUP 
grant includes direct support for a full-time faculty member (Dr. John Rand) to facilitate the 
development of the new degree program. In anticipation of required facilities, Kapi‘olani 
Community College is extensively renovating the 2nd  floor of the Koki‘o building to 
accommodate STEM labs to support the proposed degree. These renovations will be 
completed with DOE Title III supplemental funds. 
 
Estimate of Additional Position Counts and Budget Implementation (5 years):  
In its FY 07-09 Biennium Budget proposal, the College has requested 1.0 FTE counselor, 1.0 
FTE educational specialist (lab coordinator), and 2.0 FTE Anatomy & Physiology faculty to 
enhance support for the STEM program. Currently, counseling support is provided by one of 
the four fulltime Arts & Sciences counselors. One lab coordinator currently manages all the 
science labs with the assistance of student workers. The teaching load of the two Anatomy 
and Physiology faculty is now being covered by part-time lecturers 

 
 
6. How efficient will the program be?  
 

All the courses that are required for the A.S. degree in Natural Science are currently offered 
by the Arts and Sciences departments, primarily through the Associate in Arts degree and 
the Associate in Science in Exercise and Sport Science. Any new courses that are developed 
to support degree pathways will alternate with existing courses and will not add to current 
College expenditures. In addition, the estimated number of program majors is expected to 
come from students who heretofore have enrolled as Liberal Arts majors. As a result, the 
College is unlikely to incur additional costs in offering the A.S. in Natural Science degree. 
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The annual SSH (B) in the table above is calculated based on the assumption that students 
would be attending fulltime and taking approximately 19 credits of A.S. program courses 
per year, half of the 38 credits of natural science courses that are required for the degree.  
 

Academic Program Cost and RevenuesTemplate 

ENTER VALUES IN HIGHLIGHTED CELLS ONLY
CAMPUS/Program 

Year 1 Year 2 Year 3 Year 4 Year 5
ENTER ACADEMIC YEAR (i.e., 2004-05) 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012
Students & SSH

A. Headcount enrollment (Fall) 50 100 150 200 250
B. Annual SSH 950 1,900 2,850 3,800 4,750

Direct and Incremental Program Costs
C. Instructional Cost $99,750 $218,500 $364,800 $486,400 $608,000
D. Other Personnel Costs $88,350 $176,700 $265,050 $353,400 $441,750
E. Unique Program Costs $35,000 $35,000 $40,000 $45,000 $50,000
F. Total Direct and Incremental Costs 223,100$            430,200$           669,850$           884,800$           1,099,750$        

Revenue
G. Tuition $59,580 134,900$           225,150$           334,400$           460,750$           

Tuition rate per credit $63 $71 $79 $88 $97
H. Other $225,000 $225,000 $225,000
I. Total Revenue $284,580 359,900$           450,150$           334,400$           460,750$           

-61,480 70,300 219,700 550,400 639,000

Comparable Cost per SSH
Program Cost per SSH
   K. Instructional Cost/SSH 115$                   128$                  128$                  128$                  128$                  
   L. Support Cost/SSH 122$                   122$                  122$                  122$                  122$                  

  Non-Instructional Exp/SSH $93 $93 $93 $93 $93
  System-wide Support $29 $29 $29 $29 $29
  Organized Research

   M. Total Program Cost/SSH 237$                   250$                  250$                  250$                  250$                  
   N. Total Campus Expenditure/SSH $259 $259 $259 $259 $259

Instruction Cost per SSH
   K. Instructional Cost/SSH 115$                   128$                  128$                  128$                  128$                  
   O. Comparable Cost/SSH $115 $128 $128 $128 $128

Program used for comparison:

Instructions

A.
B.
C.
D.

E.

F.
G.
H.

I.
J.

K.

L.

For example, from the 2003-04 UH Expenditure Report, the support expenditure/ssh per campus is:           

UHM $335.00 + $53 - $110 for organized research  = $278
UHH $227.00 + $35 = $262
UHWO $132.00 + $26 = $158
Haw CC $ 89.00 + $33 = $122
Hon CC $136.00 + $40 = $176
Kap CC $93.00 + $29 = $122
Kau CC $269.00 +  $63 = $332
Lee CC $91.00 + $27 = $118
Maui CC $137.00 + $36 = $173
Win CC $195.00 + $40 = $235

M.
N.

O.

Total Campus Expenditure/SSH:  Taken from UH Expenditures Report  For example, for 2003-2004:  UHM = $710-110 (organized research) = $600, UHH = $471, UHWO = $352, HawCC = $293, HonCC 
= $353, KapCC = $259, KauCC = $554, LeeCC=$241,  Maui CC= $318, WinCC=$349

Comparable Program/Division Instructional Cost/SSH:  Taken from UH Expenditures Report or campus data, as available.  Please note in the space provided, the program used for the comparison.

Total Direct and Incremental Cost:  C + D + E
 Tuition :  Annual SSH X tuition rate/credit
Other:  Other sources of revenue including grants, program fees, etc.  This should not include in-kind contributions unless the services or goods contributed are recorded in the financial records of the 
campus and included in Direct and Incremental Costs in this template.

Total Program Cost/SSH:  K + L

Total Revenue:  G + H
Net Cost:   F - I   This is the net incremental cost of the program to the campus.  A negative number here represents net revenue (i.e., revenue in excess of cost.)  If there is a net cost, please explain how 
this cost will be funded.

Instructional Costs/SSH:   ((1.35 times Faculty salaries and salaries for Lecturers working 50% or more of full-time)+(1.05 times salaries for lecturers working less than 50% of full-time)) / SSH.

Support Cost/SSH:The campus’ non instructional expenditure/ssh + systemwide support  – organized research (UHM only) as provided by UH Expenditure Report  (http://drue.its.hawaii.edu/uhexpend/)

Annual SSH:   Course Registration Report located at http://www.iro.hawaii.edu/maps/mltitles.asp.  Add the SSH for the Fall and Spring reports to obtain the annual SSH. 
Instructional Cost:  Direct salary cost for all faculty teaching in the program.  Add negotiated collective bargaining increases and keep salary flat thereafter.
Other Personnel Cost: Salary cost (part or full time) for personnel supporting the program (APT, clerical lab support, advisor, etc.)  This includes personnel providing necessary support for the program 
who may not be directly employed by the program and may include partial FTEs.
Unique Program cost:  Costs specific to the program for equipment, supplies, insurance, etc.  For provisional years, this would be actual cost.  For established years, this would be projected costs using 
amortization for equipment.

J.  Net Cost (Revenue)

Natural Sciences

Headcount enrollment:  Headcount enrollment of majors each Fall semester.  Located at url:  http://www.iro.hawaii.edu/maps/mltitles.asp

Reviewed by campus VC for Administrative Affairs:  Milton Higa (12/19/06)                            

Please include an explanation of this template in your narrative.

                                           Projected Years
Kapi‘olani Community College/A.S. in Natural Sciences
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Calculations of direct salary costs (C) of faculty teaching in the program are particularly 
challenging since the courses are offered to a much broader audience than just the A.S. in 
Natural Science majors. For instance, 4,259 students were enrolled in all the math, science, 
technology and engineering classes in Fall 2005. It is expected that the A.S. in Natural 
Science majors will be among these thousands of students already enrolled in the classes. 
Therefore, projected costs are based on cost per SSH for Natural Science (MAPS Report, 
Expenditures Study 2003-2004, latest available data). The cost per SSH in 2003-2004 was 
computed at $95. The cost in subsequent years has been adjusted to reflect UHPA collective 
bargaining raises until the end of the current contract (2008-2009) and kept flat thereafter: 
03-04 = $95, 04-05 = $97, 05-06 = $100, 06-07 = $105, 07-08 = $115, 08-09 = $128. 
 
Other personnel costs (D) will include the salary costs for personnel supporting the 
program (APT, clerical lab support, advisor, etc.). Expenditures per SSH for operations, 
student support, etc. Again, because the courses are currently being offered and support 
personnel are already in place, the costs were determined based on the cost per SSH 
currently available: KCC = $93/SSH (MAPS Report, Expenditures Study 2003-2004, the 
latest available data). 
 
Given that the degree is in the STEM fields, unique program costs (E) will necessarily 
include consumable supplies and equipment. Since the courses are currently being taught, 
and the expenses are currently being funded through departmental operational budgets, the 
new degree is not expected to add to the College’s operational budget needs. In 05-06, the 
Math/Science department spent $62,689 for equipment and supplies for all courses, 
including courses for non-majors. Adjustments have been made to account for the 
approximate amount of funds expended for non-major courses. 
 
Revenue generated by tuition (G) is based on the number of student semester hours of 
program majors multiplied by the applicable tuition fees: 2007-08 = $63/credit, 2008-2009 
= $71/credit; 2009-2010 = $79/credit; 2010-2011= $88/credit, 2011-2012 = $97/credit. 
 
The College has been successful in obtaining other sources of revenue (H) to support this 
program. KCC was awarded two DOE grants for renovation and equipment, totaling 
$1,569,183. The funds are being used to create the STEM Center, upgrade labs, and 
integrate technology into the lab experience. This revenue, however, does not appear in the 
cost analysis since the funds are being expended this year (2006-2007). The College has 
also received a five-year grant from NSF totaling $1,250,000, the last three years of which 
are shown in the cost analysis. The focus of the NSF grant is primarily on student support 
activities: peer mentors, summer bridge programs, paid student research. The College is 
currently exploring other external funding sources to maintain this level of student 
engagement. 
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The net cost of the program (J) for the first year is greatly offset by the NSF grant. 
Additional years, especially those where the grant funds have been discontinued, show the 
true cost of the program. However, the College is already offering these courses under 
existing budget allocations and can be expected to maintain the academic program into the 
future with existing resources. The Colleges FY 07-09 biennium budget request includes 
positions that would provide additional support for the program, both in direct instruction 
(two positions for Anatomy and Physiology, workload now covered by lecturers), in 
academic support (lab coordinator) and in student support (counselor). 
 
The instructional cost per student semester hour in (K) does not differ from the 
calculations already presented in direct salary costs (C) of faculty teaching the natural 
science courses. Instructional costs in Item K were computed from the UH Expenditure 
Report (drue.its.hawaii.edu/uhexpend/), which already includes the cost of fringe benefits. 
 
Because the expenditures per student semester hour were based on the costs for Natural 
Science programs as computed in the UH Expenditure Report, the “comparable costs” are 
exactly the same. The instructional costs for the A.S. in Natural Science appear to be 
comparable to other discipline areas in the Arts and Sciences: 
 

Instructional Cost/SHH for Arts & Sciences Departments 
 

 03-04 07-08 08-09 09-10 10-11 11-12 
Humanities 116 139 155 155 155 155 
Natural Sciences 95 115 128 128 128 128 
Social Sciences 82 99 109 109 109 109 

 
 
 
7. How will effectiveness of the program be demonstrated?  

 
The Associate in Science degree in Natural Science with a concentration in Life Science or 
in Physical Science projects an average of 250 graduates annually by the end of the five-
year cycle. Graduates will be advised, supported, and tracked as they move into their majors 
at a four-year college or university. Many of the A.S. degree program outcomes are 
integrated into the expected outcomes of the federally-funded National Science Foundation 
grant; thus, the instruments that are required to assess the programmatic achievement of 
goals and objectives in the TCUP/NSF goals will be used to rigorously assess the 
implementation of this degree proposal. Both formative and summative evaluation methods 
are being used and will be applied to the goals, objectives, and outcomes of the proposed 
program. 
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Formative evaluation will focus on the continuous improvement of program performance 
and be based on (a) participatory evaluation concepts and (b) Banner tracking assessments 
and the NSF/TSET A&B yearly reports. Formative evaluation will focus on comparing 
actual program implementation with the proposed degree plan. If discrepancies between 
proposed and actual efforts (i.e., use of resources, activities, outputs and outcomes) are 
identified and assessed, program decision-makers will use the formative evaluation 
information to make adjustments that improve program performance.  
 
Summative or outcome evaluation will focus on program effectiveness in accomplishing the 
program‘s objectives and producing outcomes. Project accomplishments will be assessed 
and reported annually to an external NSF/TCUP advisory committee and to the College 
advisory committee. Data will be used in assessing program implementation and continuous 
improvement (formative evaluation), accomplishments (summative evaluation) and in 
planning program expansions. 


