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1. Program Purpose and Outcomes  
The demand of STEM graduates is strong and rising. According to the Hawai‘i 

Workforce Infonet 1, occupations requiring computer and mathematical skills in Hawai‘i 
are projected to increase to over 10,880 jobs by 2024, with an annual net upswing of 
240 jobs. Additionally,  occupations needing skills in life, physical, and social sciences is 
projected to rise to 8,310 jobs, with an annual net increase of 260 jobs.  At the national 
level, the US Bureau Labor Statistics 2017  Report 2 listed Mathematical Sciences, 
which is the field that encompasses Applied Mathematics, as the fastest growing 
occupation over the time span 2009-2014, and is projected to grow at an even faster 
rate from 2014 to 2024.  

As the recently submitted Proposal to Request Established Status for the 
Provisional Associate in Science in Natural Science (ASNS) Degree has shown 4,  the 
University of Hawai‘i Community Colleges (UHCC) have done a tremendous job in both 
quantitative and qualitative sense in providing pathways into STEM fields. The ASNS 
was designed to provide the first two years of study towards the STEM Bachelor’s 
degree and has focused on four-year transfer as its main goal. From the quantitative 
standpoint, the enrollment number in the ASNS programs across the UHCC’s has risen 
at a staggering rate, as the following table indicates. All of the ASNS programs have 
particularly been designed to focus on achieving quality content and delivery, with rigor 
that typically comes with STEM course offerings, while also incorporating Hawaiian 
knowledge and sense of place. These efforts align with the mission at UHWO.  

In 2015, UHWO received a $750K award from the NSF Tribal Colleges and 
Universities Programs (TCUP), with a goal to establish a STEM degree program rooted 
in the Hawaiian wisdom and sense of place.  The majority of the fund has been utilized 
for developing STEM course content, establishing a peer leadership program, providing 
student-faculty research mentorships, and developing faculty and student development 
(e.g. via conference and workshop participation). 

With the substantial demand at the state and national levels for STEM skilled 
labor and also in the heel of UHCC’s ASNS pathways establishment, the tide is right for 
UHWO’s proposal for the Bachelor of Arts in Natural Sciences degree program.  The 
UHWO BANS program is designed to both provide a smooth transfer for UHCC’s ASNS 
graduates as well as to usher UHWO incoming freshman students into a STEM 
Bachelor’s degree. The first concentration offered within this degree will be Applied 
Mathematics. This concentration will provide students with training in mathematical 
sciences and set them up for the fastest growing occupations in the nation 2. 
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TABLE 1 
Declared ASNS Majors  2013-14 2014-15 2015-16 2016-17 

Hawaii CC 2 23 41 57 

Honolulu CC 0 22 46 66 

Kapiolani CC 356 391 442 NA 

Kauai CC 13 15 19 20 

Leeward CC 241 365 398 NA 

UH Maui College 32 51 53 52 

Windward CC 33 118 143 156 

Total 677 985 1142 NA 

Notes: 2016-17 data is not yet available for Kapiolani CC and Leeward CC via UHCC ARPD data 

Data from the remaining 5 colleges is obtained from Feb 2018 Proposal to Request Established Status 

Data of Fall 2017 STEM Majors enrollment from the UH System’s Institutional Research 
and Analysis Office shows an even stronger case for the establishment of STEM 
program at UHWO 6. Of those students who declared STEM as their major at UHCC’s 
with permanent address in O’ahu, more than half are from the Leeward side of the 
island.  

TABLE 2. Permanent Address STEM Majors Enrollment Fall 2017 in UHCC's 
from UH System IRAO 6 

East Honolulu 69 

Windward 218 

Honolulu 678 

Leeward 1,033 

Total O`ahu 1,998 
 

To summarize, the goals of the proposed Bachelor of Arts in Natural Sciences 
(BANS) degree program are: 

1. To provide UHWO students a four year degree program having a strong 
foundation in mathematical, physical, and life sciences. 

2. To prepare UHWO students for a career requiring strong mathematical and 
scientific backgrounds. 

3. To equip UHWO students with a sound foundation to succeed at a graduate level 
in fields related to mathematical, life, and physical sciences. 
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4. To train UHWO students with the necessary skills for scientific analysis, 
research, communication, documentation, and exploration of trans-disciplinary 
fields.  

 
The proposed Bachelor of Arts in Natural Sciences degree will be focused on 

meeting the educational needs for leeward O‘ahu for careers in mathematical, life, and 
physical sciences. This program is consistent with the mission of UHWO to serve 
leeward and central O‘ahu by offering degrees in the liberal arts and professional 
studies which support "the continuing development of the region through both innovative 
educational offerings and public service activities." The proposed program is also 
consistent with the UHWO Strategic Development Plan, which specifically states that 
"our distinctions as an institution enable us to play a major role in supporting the State 
of Hawai‘i's initiatives to enhance the economy though expertise in business, education, 
professional studies, STEM-related disciplines, new technologies, and health sciences" 
(page 9, UHWO Strategic Plan 2015-2020).  

With its emphasis on quality teaching, UHWO is ideally positioned to develop a 
STEM degree program of increasing interest in the community, allowing students to 
remain  in their community for their education. Beyond graduate school, BANS 
graduates will be prepared for careers with federal agencies (EPA, NOAA, USFWS, 
Army Resource Management Program, etc.), State and County government (DLNR, 
DOH, DOT, DBEDT, etc.), educational and non-governmental organizations (such as 
Malama Honua, The Hawai‘i Nature Center, The Nature Conservancy, and news 
services), as well as local businesses and industries.  

 
The BANS degree program will be the first STEM degree program offered at 

UHWO. Many of our current students in mathematics and sciences transfer, while many 
other  students are deterred from applying to UHWO due to the lack of a STEM degree 
program offering. Therefore, the creation of the BANS degree program at UHWO 
supports the efforts in increasing UHWO enrollment as outlined in the UH System IAFP 
3 through the following avenues:  

1. Providing continuing pathways for graduates of ASNS from UHCC. 
2. Providing STEM career pathways to early college high school student 

participants. 
3. Improving retention, persistence, and graduation rates of current students. 

 

Table 3 shows some of the potential jobs that graduates in BANS will be able to fulfill. 
 
 
 

 
 4 



 
 

March 2018 
      UHWO BANS Degree Program Proposal  

 

TABLE 3. STEM Hawaii 
Occupational Outlook - 
Bachelor Degree 2014 2024 

Projected annual 
job openings 

Median 
salary 

Computer and Mathematical 
Occupations 9,880 10,880 100 $76,440 

Operation Research Analysts 250 310 6 $63,690 

Biological Technicians 740 730 -1 $34,440 

Life, Physical, & Social Science 
Technicians 7890 8310 30 $66,940 

Environmental Scientists and 
Specialists, Including Health 290 300 1 $44,290 

Life Scientists 80 90 1 $86,440 

Forest & Conservation 
Technicians 150 160 1 $41,940 

Notes: Data is from HIWI 
https://www.hiwi.org/admin/gsipub/htmlarea/uploads/Long-TermProjections-2014-2024-State.pdf 

 
2. Program Organization  
 
A. Curriculum Organization. 
The BANS is designed as an interdisciplinary degree program. The basic structure of 
the BANS degree program requires 120 credits total, with the following breakdown: 

1. General Education: 31 credits 
2. Writing requirement: 3 credits 
3. Lower division mathematics requirement: 0-4 credits* 
4. Natural Sciences core requirement:  21-33 credits* 
5. Natural Sciences capstone requirement: 4 credits 
6. Concentration requirements: 45 credits 

Note*: The lower division mathematics and the natural sciences core requirements 
allow for double dipping of designation with the general education requirements. The 
draft of the advising sheet for the Applied Mathematics concentration, including details 
of all prerequisite requirements, is included on the next page as an example. 

The program’s interdisciplinary theme is reflected in the Natural Sciences core 
courses having a year-long chemistry (CHEM 161/L and 162/L) and biology sequences 
with labs (BIOL 171/L and 172/L), two semesters of mathematics courses, one 
semester of calculus and one semester of modeling the real world (MATH 241 and 
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MATH 304), one semester of physics, one semester of computing course (ICS 101 or 
111), and one semester of introduction to research. 

Combined seminar and research method introduces students to the basic 
concepts of the research process and endeavors to encourage enthusiasm for an 
individual research focus.  Students will be exposed to the translational aspect of 
research within the University via attendance at research presentations held on campus 
and discussions concerning applicability of research interests to both the local Hawai‘i 
and broader academic community. The combined aspect of the seminar emphasize the 
interdisciplinary vision of the proposed degree program. Here, students are provided the 
opportunities to witness discourse and dialogue among the natural sciences fields. 

Applied Mathematics Concentration. An applied mathematics degree program 
must draw its strengths from the collaboration with other fields, and this is accentuated 
in the design of our Applied Mathematics concentration. A BANS student with 
concentration in Applied Mathematics would start with taking a wide array of science 
and mathematics courses, before going deeper in the mathematics requirements. The 
required mathematics courses, in addition to the Natural Sciences core requirement of 
Calculus 1, are additional 2 semesters of integration and multivariable calculus, linear 
algebra and differential equations, applied probability, the year-long complex and real 
analysis, methods in applied mathematics, and a course on differential equations and 
stability (dynamical systems). These courses are designed to provide sound 
mathematical foundations both in the theory and in the applications of the field. 

The upper division electives are designed with flexibility to encourage further 
exploration in mathematics as well as in other fields. The concentration is designed to 
accommodate both types of students: industry bound and traditional mathematics 
graduate program bound. For example, a student interested in industry or other 
workforce will be advised to take the following courses as their mathematics electives: 
Numerical Analysis, Discrete Mathematics, and Applied Statistics and to take other 
upper division electives in the field of their interest. For a more traditional mathematics 
graduate program route, a student will be advised to take more traditional courses like 
Linear Algebra, Modern Algebra and Advanced Calculus.  Having taken courses both in 
mathematics and in other fields, Applied Mathematics students will have numerous 
opportunities to synthesize their interdisciplinary explorations in their Natural Sciences 
capstone seminar and senior project courses.  

Future Concentrations.  Core courses proposed for the BANS degree will serve 
as foundational and core courses for future concentrations currently in development. 
First among these concentrations is the BANS in Life Sciences, which endeavors to 
establish a strong background in basic sciences including chemistry and biology, 
supplemented with mathematics and physics. It aims to provide a platform for students 
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to establish focus on the biomedical sciences such as human anatomy, physiology, 
microbiology, genetics, and immunology.  Emphasis will be placed on the scientific 
study of microorganisms, plants, and animals, including human beings through the 
offering of interdisciplinary courses to facilitate appreciation of the relationship between 
fields.  

Future related concentrations currently in the planning stages also include a BAS 
in Pre-Health Professions, aiming to create a rigorous health career pathway for the 
dissemination of scientific knowledge and skill that will lead to further healthcare related 
graduate level placement. The BAS in Pre-Health will share common courses, thereby 
providing  leverage to the BANS program. 

Evidence of program need and projection of graduates. The definition 
developed by Praxis Strategy Group of STEM related occupations consists of eight 
high-level categories 7 

1. Computer specialists 
2. Mathematical science occupations 
3. Engineers  
4. Drafters, engineering, and mapping technicians 
5. Life scientists 
6. Physical scientists 
7. Social scientists and related occupations 
8. Life, physical, and social science technicians 

Graduates of the BANS program will be prepared to pursue further graduate careers in 
mathematical and life sciences and will be prepared for occupations as technicians 
requiring bachelor level knowledge in life and mathematical sciences. The enrollment 
projection in Table 7 aims for 20-30 declared majors annually, resulting in a similar 
number of graduates. 
 
B. Academic time map. 
The time map in Table 4 shows the BANS Applied Mathematics as well as the BED SE 
Mathematics program, and the courses shared by both programs.  
 
C. Justification for program requiring less than 120 credits.  

The proposed BANS degree program requires 120 credits (see the advising 
sheet). 
 

D. Provision with UHCC 2 year colleges.  
At the planning stage of the BANS program organization, much effort was 

focused on ensuring that the majority of courses required by UHCC ASNS programs are 
shared by the natural sciences core courses of UHWO BANS degree program. The 
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majority of the UHWO BANS courses taken in the first two years are from the general 
education, writing, mathematics and natural sciences requirements (see the first page of 
the advising sheet). The majority of these requirements are met by graduates of the 
UHCC ASNS program.  Currently UHWO is in the process of hiring an articulation 
specialist whose tasks will include developing the BANS articulation with the ASNS 
degree programs from all the UHCC. 
 
TABLE 4. 
COURSE MAP 
BANSAM AND 
BED-SE-MATH 

Year 1 2018-2019 Year 2 2019-2020 Year 3 2020-2021 Year 4 2021-2022 

Fall Spring Fall Spring Fall Spring Fall Spring 

Sem 1 Sem 2 Sem 3 Sem 4 Sem 5 Sem 6 Sem 7 Sem 8 

Required by 
both BANSAM 
and BED SE 
MATH 

Math 241 
Diff.Calc 

Math 242 
IntegCalc 

Math 245 
MVCalc 

Math 307 
DiffEq+ 
LinAlg 

Math 341 
Appl.Prob
ability  

NS/Math 
480 
Seminar  

  

Math 321 
Intro Adv 
Math      

BANSAM Other 
Math 
Requirements 

 

Math 304 
Math 
Modeling  

Math 331 
Real 
Analysis   

Math 409 
Methods 
in Applied 
Math  

    
Math 405 
ODE 

Math 444 
Cplx  

Math 491 
Senior 
Project 

BANSAM 
Elective 

  
Math 327 
Origins   

Math 441 
Applied 
Stat 

Math 412 
Algebra 

Math 301 
Discrete 

BANS Other 
Requirements 

CHEM 
161/ L 

CHEM 
162/L 

PHYS 
171/L 

PHYS 
172/L 

BIOL 
171/L 

BIOL 
172/L 

UpDiv 
Elective 

UpDiv 
Elective 

 ENG 100 ENG 200 GENED GENED GENED 
UpDiv 
Elective 

GENED/ 
Elective 

UpDiv 
Elective 

 ICS 101 

NS 2XX 
IntroRese
arch  GENED GENED 

LoDiv 
Elective  

GENED/ 
Elective 

 GENED  
GENED/ 
Elective      

 
3. Student Demand 

 The profile of students likely to enroll in the BANS degree program are those 
interested in studying mathematical, life, and physical sciences-related disciplines. 
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These students may emerge from three groups: 1) Recent High School graduates and 
UHWO freshmen, 2) Transfer students, and 3) Community College graduates.  The 
BANS program has an extremely high likelihood of attracting new students to UHWO. 
Several of the major reasons include the high demand for STEM graduates and the 
burgeoning opportunities in the workforce increasingly requiring analytical and 
quantitative skills.  For instance, UHWO freshmen and recent high school graduates 
who are planning to major in Applied Mathematics have an abundance of promising 
post-graduation options -- they may either decide to advance their education at 
graduate school or enter the workforce encompassing a variety of opportunities. 
Transfer students from other universities may continue majoring in or change their 
majors to Applied Mathematics to secure a degree in BANS from UHWO.  

The UHWO BANS degree program will articulate with the Associate in Science in 
Natural Science (ASNS) degree offered across the UHCC’s, providing those students 
with a pathway to continue studying Natural Sciences and graduate with a BA degree 
from UHWO.  At Leeward Community College (LCC), from 2012-13 to 2014-15, the 
number of students in the LCC ASNS program increased from 122 to 361, and the 
fastest growing degree program at LCC is the ASNS.  As the ASNS program continues 
to rapidly expand, more students will have the opportunity to continue their education at 
UHWO, and the size of the BANS program will subsequently increase.  

While the BANS degree program has a high likelihood of attracting new students 
to UHWO, the program also has a high likelihood of attracting existing students not 
initially majoring in Applied Mathematics.  Throughout the nation and state, there is a 
substantial demand for qualified employees in the field of mathematical sciences. 
Furthermore, UHWO will house the first undergraduate degree in Applied Mathematics 
to be offered in the UH System.  Graduates in BANS have the option to attend graduate 
school at UH Manoa as they are currently building their graduate-level courses and 
degree programs in Applied Mathematics. 

Within UHWO, the prospect of an Applied Mathematics program has been met 
with enthusiasm.  In Fall 2017, informal surveys demonstrated that 6 of the 7 (86%) 
MATH 135 Pre-Calculus students and 8 of the 10 (80%) MATH 241 Calculus students 
intend to transfer out of UHWO because the STEM program (e.g. Math, Engineering, 
Biology, etc.) they had hoped to major is non-existent.  If the BANS program is 
established at UHWO, many of these students would not need to transfer.  They are 
excited to remain at UHWO, their institution of choice.  At present, we have 11 inquiries 
of our program, though this low number could be underreported. 

Additionally, the BANS degree program will leverage other programs at UHWO, 
such as the Bachelor of Applied Sciences (BAS) Computing, Electronics, and 
Networking Technology Program (CENT), and the Bachelor of Education (BEd) 
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Secondary Mathematics or Middle-level Mathematics.  Within the education pathways 
for example, the BANS program has the potential of offering a dual degree to students 
in Education who want a stronger content expertise than would be offered by the BEd 
program.  Such possibilities will open up a wider array of career choices for students, 
who not only will be adept to work with mathematics modeling, applications and 
analysis, but also to teaching and communicating mathematical concepts and ideas. 

Table 5. STEM Student migration out of UHWO into other UH Campuses 

 Fall 2012 Fall 2013 Fall 2014 Fall 2015 

Total 29 39 36 24 

 
Another enticing potential to tap is the student body from the ASNS programs across 
UHCC as the table below show. 

ASNS Graduates 2014-15 2015-16 2016-17 

Hawaii CC 1 4 8 

Honolulu CC 0 2 8 

Kapiolani CC 46 78 106 

Kauai CC 0 2 0 

Leeward CC 29 81 78 

UH Maui College 3 3 5 

Windward CC 2 19 16 

Total 81 189 221 

Notes: 2017-2018 data is not yet available via UHCC ARPD data (accessed March 5th 
2018) 

 
In Fall 2017, 4 of the 10 (40%) MATH 241 Calculus I students and 3 of the 5 

(60%) MATH 242 Calculus II students have shown interest in majoring in the BANS 
Applied Mathematics program.  In Spring 2018, 1 of the 10 (10%) MATH 241 Calculus I 
students and 4 of the 10 (40%) MATH 242 Calculus II students have also shown 
interest in the program. Based on the data we collected qualitatively and quantitatively 
via discussions with students and surveys, an estimate initial number of initial majors 
per year is 5-10.  Further, with the growing BEd in Secondary and Middle-level 
Mathematics program, and the continuing outreach and recruiting visits to local middle 
and high schools, we believe that the BANS degree program will continue to grow and 
attract higher enrollment numbers for sustainability. Table 5 shows the number of 
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UHWO students transferring out to STEM programs in other UH Campuses. A detailed 
breakdown of these students’ major interest is provided in the attachment. 

We derive the following Table 7 of projection by assuming that the UHCC ASNS 
numbers stay steady, and 10 ASNS students transfer to UHWO BANS and 10 
Freshman students from UHWO are recruited per year, with a modest increase of about 
10% enrollment per year. UHWO will certainly continue to actively promote STEM fields 
among our undergraduate as well as surrounding community college students. 
Furthermore, the recently established Early College program around the West O’ahu 
area has better prepared students entering college, particularly in mathematics.  All of 
these along with the data provided above has given us the confidence that the BANS 
degree will attract a good number of students to this program. 
 

TABLE 7  
Projection of UHWO 
BANS Enrollment 

Projection 
for 2017-18 

Projected 
2018-19 
UHWO 
BANS 

Projected 
2019-20 
UHWO 
BANS 

Projected 
2020-21 
UHWO 
BANS 

Projected 
2021-22 
UHWO 
BANS 

UHCC ASNS graduates/ 
transfers to 4yr 221 11 12 13 15 

UHWO BANS majors 12 11 12 14 15 

Total Projected  22 24 27 30 

 
4. Program Resources and Efficiency  
UHWO has the resources to establish and maintain a BA in Natural Sciences degree 
program: 

a. Faculty. Currently, there are 4 mathematics, 2 biology, 1 chemistry, and 1 
anatomy and physiology faculty. The attached schedule shows that for each 
semester, up to 8 mathematics core courses required toward the degree program 
will be offered. This means that each mathematics faculty can be expected to 
offer one of the calculus course sequence, and one upper division course. With 
judicious arrangement, the schedule attached (TABLE 11) shows that the UHWO 
has the minimal but adequate capacity to offer courses both supporting the 
proposed BANS in Applied Mathematics as well as the existing BED Secondary 
Education in Mathematics and Middle Level Mathematics.  In year 2, one full time 
mathematics instructor at the I2-level will be necessary to oversee instructional 
activities of lower division courses. With the current science faculty body, UHWO 
is also equipped to offer the other science courses required for the BANS degree 
program. In the first two years, as the full time faculty shift their teaching load to 
teach upper division courses, the need for lower division instruction will be shifted 
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to lecturers. This is reflected in the faculty without fringe row of the following 
table. 

b. Library resources (including an evaluation of current resources and an estimate 
of the cost of additional resources as required): We currently have a number of 
scientific journals available through our EBSCO plan at the UHWO Library. 
Additional software (MATLAB, etc) has been purchased using the current TCUP 
grant. 

c. Physical facilities (space, labs, equipment, etc.): The new Kapolei campus offers 
a full Chemistry lab, a Physical Sciences Lab, and a Biology lab, all with adjacent 
preparation rooms. We have purchased equipment through Title III grants and 
have acquired much the equipment required to support the BANS. The next 
building will be the Allied Health and Administration complex and will include 
another 3 fully furnished labs for Molecular Biology, Anatomy and Physiology, 
and Microbiology, equipped with all of the major equipment required for these 
courses. 

d. Additional resources required: We note that tuition fee will be the main source of 
funding for the program. In addition, grants supporting STEM programs (eg. NSF 
TCUP and Improving Undergraduate STEM Education - IUSE) will be pursued to 
support recruitment, instructional support, and research mentorship. 

TABLE 8 
Cost and Revenue 
Projection FY 18-19 YR1 FY 19-20 YR2 FY 20-21 YR3 FY 21-22 YR4 

Faculty w/o fringe $0 55,000 55,000 55,000 

Other personnel costs w/o 
fringe 0 0 0 0 

Library 0 0 0 0 

Equipment/Supplies 20,000 24,000 27000 30000 

Other 0 0 0 0 

TOTAL Expenses 39,000 73,000 82,000 85,000 

BANS PROGRAM 
REVENUES     

Projected Enrollment 20 24 27 30 

No. of Courses 10 10 10 10 

No. of Credits 30 30 30 30 

SSH 600 720 810 900 

Tuition Rate/Credit 306 312 318 324 

 
 12 



 
 

March 2018 
      UHWO BANS Degree Program Proposal  

 

Total Revenue from Tuition 183,600 224,640 257,580 291,600 

 
Non Duplication of Programs . This degree program will be unique within the UH 
system in that it proposes to create a B.A. in Natural Sciences, with Concentration in 
Applied Mathematics. There are distinct B.A. programs in Mathematics, ie. UH Manoa 
BA and BS in Mathematics, and UH Hilo B.A. in Mathematics. 
 
5. Risk Assessment.  
The Office of the Vice Chancellor for Academic Affairs determined that a risk 
assessment for this program, as proposed, is not necessary, at this time. 
 
6. Program Effectiveness  

The BANS and the Applied Mathematics Concentration will assess student 
learning and student attitude about the program and courses through the UHWO 
Assessment Guidelines provided by the Assessment Committee which are as follows 

“WASC and UHWO require each academic and co-curricular program within the 
institution to assess its effectiveness by gathering and evaluating data that are 
used in an ongoing cycle of planning, evaluation, and improvement. 
Consequently, each academic program at UHWO will need to demonstrate 
student achievement on stated outcomes.... The specific assessment methods 
applied will need to reveal both strengths and weaknesses in student 
achievement of academic outcomes...and use assessment findings to tangibly 
improve areas of identified weakness. ” 
 

Student learning will be assessed on UHWO’s institutional student learning outcomes 
(ILO), especially the following:  

ILO-3: CRITICAL THINKING: Demonstrate critical thinking skills by applying 
information to make well-reasoned arguments or  solve a problem. 
Critical thinking includes using research, knowledge, math, data, ideas, concepts, 
theories, or other information to  reason or solve a  problem logically 
 
ILO-4: DISCIPLINARY KNOWLEDGE: Demonstrate knowledge of the purview, 
processes, and contributions associated with  an  academic discipline. 
Disciplinary knowledge includes knowledge of methods, history, major works, 
applications, technologies, and/or ethical standards associated with an academic 
discipline or a student’s declared concentration of study. 
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Student learning will be assessed on those UHWO general education student learning 
outcomes that are Introduced (I), Developed (D), or Mastered (M) in the BANS degree, 
including: 

QUANTITATIVE REASONING: Provide students with theoretical justifications for, 
and limitations of, mathematical or statistical methods, and the formulas, tools, or 
approaches used in the course.  The quantitative reasoning outcome includes 
application of abstract or theoretical ideas and information to the solution of 
practical quantitative reasoning problems arising in pure and applied research in 
specific disciplines, professional settings, and/or daily and civic life. 
SOCIAL AND  NATURAL  SCIENCE LITERACY:  Demonstrate  knowledge of 
the  purview, processes and contributions associated with different social and 
natural scientific disciplines. 
Social and natural science literacy includes knowledge of research methods, 
laboratory techniques, disciplinary history or major findings of more than one 
social and natural science discipline. This outcome reflects what students will 
learn by graduation and not what a single social or natural science course will 
cover. 

Assessments will be conducted using a combination of the following approaches 
1. Direct Method (Assess what students know and what they can do such as 

providing results to tests/quizzes etc) 
2. Indirect Method (Ask students to reflect on their learning through methods 

such as surveys, self reports, etc) 
3. Qualitative Method (Assessment that relies on description rather than 

numbers such as exit interviews and writing samples) 
4. Quantitative Method (Assessing teaching and learning by collecting and 

analyzing numeric data using statistical techniques through methods such 
as GPAs, grades, exam scores). 

BANS Student Learning Objectives. The  BANS degree program  student learning 
outcomes will be assessed based on the students’ ability: 

1. To communicate scientific ideas clearly in written and oral formats. 
2. To understand how to find, read, and critically review scientific literature. 
3. To analyze data effectively using current methods and technology. 
4. To apply fundamental concepts and techniques in mathematics and 

sciences 
Concentration Student Learning Objectives.  At the completion of the Applied 
Mathematics Concentration students will be able: 
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1. To demonstrate a general understanding of the different areas of mathematics 
and its applications and interrelationships, and the importance of mathematics in 
a scientifically-oriented society. 

2. To master set of classical theorem-proving skills, including but not limited to the 
ability to reason quantitatively and to apply the rigor necessary to construct 
proofs, proofs by contradiction, and proofs by induction. 

3. To develop refined understanding of the problem-solving process, formulate 
definitions, give examples and counterexamples, and make inferences and 
generalizations. 

4. To experience conducting research and reading, writing, and articulating 
mathematically-related material, utilizing working knowledge of technology 
appropriate to mathematical sciences. 

5. To develop set of necessary skills to solve problems using a variety of 
techniques, including algebraic, numerical, and spatial reasoning through 
visualization. 
 

A detailed plan of assessment for the BANS Applied Mathematics Concentration is 
listed in Table 9 in the Appendix. Furthermore, we will conduct annual assessment 
reporting according to the aforementioned UHWO Assessment Guidelines. University of 
Hawai'i West O'ahu's institutional accreditation was reaffirmed by the WASC Senior 
College and University Commission (WSCUC). Under WSCUC's Criteria for Review 
(CFR), this program will submit the required documentation for WSCUC's Substantive 
Change protocol as well as maintain and support continuous compliance with the CFRs. 
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https://www.hawaii.edu/offices/aa/aapp/ccao/FiveCampusASNSP2E_Feb2018.pdf 

5. UH Annual Report of Program Data https://www.hawaii.edu/offices/cc/arpd/index.php 
6. https://www.hawaii.edu/institutionalresearch , STEM Majors Enrollment Table 5 for 

UHCC, Fall 2017. 
7. Hawaii Industry Sector - UH System 

http://uhcc.hawaii.edu/workforce/sectors/STEM_overview.php 
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TABLE 9. Assessment of the Bachelor of Arts in Natural Sciences 

Applied Mathematics  Concentration 

Course Assessed 

(All sections are 

in person) 

Concentration Learning Outcomes 
Assessment 

Method 

Alignment 

with GELO(s) 

and ILO(s) 

Course 1 

MATH 480 - Senior 

Seminar 

Outcome 1: 

To demonstrate a general understanding of 

the different areas of mathematics and its 

applications and interrelationships, and the 

importance of mathematics in a 

scientifically-oriented society. 

What: Homework 

Assignments 

How: Answer Key 

GELO 3 

ILO 3 and ILO 

4 

Course 2 

MATH 321 - 

Foundations of 

Mathematics 

Outcome 2: 

To master set of classical theorem-proving 

skills, including but not limited to the ability 

to reason quantitatively and to apply the 

rigor necessary to construct proofs, proofs 

by contradiction, and proofs by induction. 

What: Homework 

Assignments 

How: Answer Key 

GELO 3 

ILO 3 and ILO 

4 

Course 3 

MATH 341 - 

Applied 

Probability 

 

Outcome 3: 

To develop refined understanding of the 

problem-solving process, formulate 

definitions, give examples and 

counterexamples, and make inferences and 

generalizations. 

What: Final Exam 

How: Answer Key 

GELO 3 

ILO 3 and ILO 

4 

Course 4 

MATH 491 - Senior 

Project 

Outcome 4: To experience conducting 

research and reading, writing, and 

articulating mathematically-related 

material, utilizing working knowledge of 

technology appropriate to mathematical 

sciences 

What:Final Paper 

How: Grading Rubric 

GELO 3 

ILO 3 and ILO 

4 

Course 5 

MATH 304 

Mathematical 

Modeling 

 

Outcome 5: 

To develop set of necessary skills to solve 

problems using a variety of techniques, 

including algebraic, numerical, and spatial 

reasoning through visualization. 

What: Course Final 

Project 

How: Project Rubric 

 

GELO 3 

ILO 3 and ILO 

4 
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TABLE 12. Student migration out of UHWO in to other UH Campuses by Chosen Major 1/ 

 2012 2013 2014 2015 

Animal Sciences 1  1  

Applied Business & Information Tech  1 1  

Applied Trades 2/  2 2  

Architectural Eng & CAD Tech   1 1 

Automotive Mechanics Tech; Automotive Technology  1 1 2 

Biochemistry  1  1 

Biology 3 3 5 4 

Business Technology 2/ 3 2 2 1 

Chemistry  1   

Civil Engineering 1    

Comp Electronics & Network Tech 1 6 5 1 

Computer Science 1  1  

Digital Media Production 3 1 1 2 

Educational Technology 2    

Electrical Engineering 1    

Electrical Install/Maint Tech 2/ 1    

Engineering Tech 1    

Environmental Science  1   

Environmental Studies   1  

Health Information Technology 2/ 2  3 1 

Information & Computer Science 2 4 2  

Marine Biology 1    

Mathematics 1 2 1 1 

Mechanical Engineering 2    

Microbiology 1 1   

Natural Science 1 5 5  

Nursing 2/  1 2 8 

Plant & Environ Protection Sci  1   

Pre-Engineering 1 3 2 2 

Public Health  1   

Refrigeration & Air Cond Tech  1   

Veterinary Assisting 2/  1   

Total 29 39 36 24 

1/ Data based on fall semester enrollment.     

2/ Not part of the official UH STEM definition established in 

2015.     

 
 


