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Program Description

Program Description
The information and computer science program plays two different roles, it is both a transfer program (AS‐NS in Computer Science), as well as a CTE program.

The curriculum leading to an Associate in Science degree in Information and Computer Science is designed to prepare individuals for employment as technical
assistants to professional and administrative personnel using computers. Students may choose one area of specialty: Network Support Specialist, Information Security
Specialist, or Software Developer Specialist. Skills in writing, speech, economics and mathematics complete the preparation for employment. The core program
requirements are designed to facilitate transfer to the baccalaureate programs in Information and Computer Sciences at UH Manoa and UH Hilo or our most popular
transfer to the Bachelor of Applied Sciences at UH West Oahu. Leeward graduates are able to continue working towards a 4‐yr degree while working in the industry.

The ICS Program has been articulated by Program Coordinating Council in 2015 among all the community colleges of the UH system. Our core courses remain aligned
with UH Manoa, UHWO and UH Hilo requirements, as well as nationally with ACM (Association for Computing Machinery).

Important Changes
As part of our participation in the C3T4 grant our program, once again has gone through curriculum modifications. The most important of them
has been the creation of our student helpdesk called “The Hub”. The Hub is manned by our ICS students who service LeewardCC students with
any computer problems they may have. Students enrolled in ICS293D (Helpdesk Troubleshooting) are the ones working at The Hub. Services
provided by The Hub and the student helpdesk itself are now models for other community colleges that have visited our installations in DA-205
with the goal to establish their own helpdesk at their own campuses.
The Hub equipment as well as the salary for the Hub manager, have been made possible by the C3T4 grant. However, as part of the grant we are
committed to sustain the venues that have been established. In May 2018 the manager of the hub will no longer be employed. Therefore our
sustainability efforts should be in place by that time. More on our sustainability efforts will be discussed in the Resource Implications section.
While our internship class ICS293D has been deleted from our program, the ICS297D course, entitled "Helpdesk Troubleshooting" has been
taking the place of the recently deleted ICS293D. Since the goal of both courses was to provide students with a real world experience as
information technology professionals, a blanket substitution form was issued to make these courses equivalent therefore allowing students in the
old program to graduate.
Other recent program changes include the ICS113 (Introduction to Databases) course number change. It is now ICS 129. This was done to
facilitate articulation with other community colleges. Now, every community college offering an introductory databases course is using the
same number.
ICS Program Mission Statement
The Information and Computer Science program is committed to providing an intellectually challenging curriculum that
prepares graduates to understand the fundamental concepts in computer science and the practices, values and demands of
the related professions.
ICS Program Outcomes

Demonstrate computing literacy.
Describe the functions and interrelationships of the building blocks of an operating system.
Solve problems, develop algorithms, and write object‐oriented computer programs in at least two programming languages.
Apply the mathematics used in computing science to solve computing problems.
Effectively communicate in written and oral form, a system solution its documentation, and its implementation.
Use project management tools to manage information systems development projects.
Work effectively as part of a group/team.
Demonstrate proficiency in computer maintenance and networking.

Certificate of Achievement in ICS
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The Certificate of Achievement in Information and Computer Science is designed to provide the student with entry
level skills or job upgrading for positions under direct supervision in computer support, cabling and basic networking,
office application support, and database management.
 

Learning Outcomes:Certificate of Achievement in ICS

Upon completion of the certificate, the student will be able to:
Demonstrate computing literacy.
Solve problems, develop algorithms and write objectoriented computer programs in a programming language.
Design and a relational database with proper documentation.
Demonstrate proficiency in computer maintenance and networking.

Certificate of Achievement in Information Security
The ICS program is participating in the C3T4 grant (Community College Career and Technical Training 4th round)
which resulted in the creation of a Certificate of Achievement in Information Security. This certificate is designed to
provide the student with the preparation needed to take the exam for industry certifications.
First Semester
ICS 111 Introduction to Computer Science I
ICS 170 Ethics for the Digital World
ICS 171 Introduction to Computer Security (Security+)
ICS 184 Introduction to Networking (Network+)
ICS 240 Operating Systems (Linux+)
Second Semester
ICS 129 Introduction to Databases
ICS 125 Personal Computer Maintenance and Repair (A+)
ICS 215 Introduction to Scripting 
ICS 281 Ethical Hacking  (CEH)
ICS 282 Computer Forensics (EnCE)
Total Credits 30

Actual industry certifications must be taken in specialized testing centers.  The ICS department is  exploring the
possibility of making LeewardCC a CompTIA testing center. http://home.pearsonvue.com/Fortestcenters.aspx

Network+
CompTIA Network+ is a vendor neutral networking certification that is trusted around the world. It validates the essential knowledge and
skills needed to confidently design, configure, manage and troubleshoot any wired and wireless devices. CompTIA Network+ certified
individuals are indemand worldwide.
https://certification.comptia.org/certifications/network

Security +
CompTIA Security+ is the certification globally trusted to validate foundational, vendorneutral IT security knowledge and skills. As a
benchmark for best practices in IT security, this certification covers the essential principles for network security and risk management –
making it an important stepping stone of an IT security career.
https://certification.comptia.org/certifications/security

Linux+
CompTIA Linux+ Powered by LPI certifies foundational skills and knowledge of Linux. With Linux being the central operating system for
much of the world’s IT infrastructure, Linux+ is an essential credential for individuals working in IT, especially those on the path of a Web
and software development career.
https://certification.comptia.org/certifications/linux

A+
IT success stories start with CompTIA A+ certification. It validates understanding of the most common hardware and software
technologies in business and certifies the skills necessary to support complex IT infrastructures. CompTIA A+ is a powerful credential
that helps IT professionals worldwide ignite their IT career.
https://certification.comptia.org/certifications/a

CEH
This course will significantly benefit security officers, auditors, security professionals, site administrators, and anyone who is concerned
about the integrity of the network infrastructure.
http://www.globalknowledge.com/training/course.asp?pageid=9&courseid=20241&catid=191&country=United+States

EnCE
The EnCase® Certified Examiner (EnCE®) program certifies both public and private sector professionals in the use of Guidance
Software's EnCase® computer forensic software. EnCE® certification acknowledges that professionals have mastered computer
investigation methodology as well as the use of EnCase® software during complex computer examinations. Recognized by both the law

https://certification.comptia.org/certifications/network
https://certification.comptia.org/certifications/security
https://certification.comptia.org/certifications/linux
https://certification.comptia.org/certifications/a
http://www.globalknowledge.com/training/course.asp?pageid=9&courseid=20241&catid=191&country=United+States
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enforcement and corporate communities as a symbol of indepth computer forensics knowledge, EnCE certification illustrates that an
investigator is a skilled computer examiner.
https://www.guidancesoftware.com/training/Pages/encecertificationprogram.aspx
 
Learning Outcomes: Certificate of Achievement in Information Security
Upon completion of the certificate, the student will be able to:
Solve problems, develop algorithms and write objectoriented computer programs in a programming language.
Design a relational database with proper documentation.
Demonstrate proficiency in computer maintenance and networking.
Demonstrate an understanding of the functioning of a computer’s operating system.
Apply the tools and techniques of information security to secure physical and digital information.

Part I. Quantitative Indicators

Overall Program Health: Healthy
Majors Included: ICS     Program CIP: 11.1003

Demand Indicators Program Year Demand Health Call
14‐15 15‐16 16‐17

1 New & Replacement Positions (State) 92 81 76

Healthy

2 *New & Replacement Positions (County Prorated) 55 69 47
3 Number of Majors 169 217 219
3a     Number of Majors Native Hawaiian 38 50 44
3b     Fall Full‐Time 51% 57% 60%
3c     Fall Part‐Time 49% 43% 40%
3d     Fall Part‐Time who are Full‐Time in System 1% 3% 3%
3e     Spring Full‐Time 52% 51% 58%
3f     Spring Part‐Time 48% 49% 42%
3g     Spring Part‐Time who are Full‐Time in System 2% 4% 1%
4 SSH Program Majors in Program Classes 1,425 1,872 2,286
5 SSH Non‐Majors in Program Classes 2,025 1,821 1,827
6 SSH in All Program Classes 3,450 3,693 4,113
7 FTE Enrollment in Program Classes 115 123 137
8 Total Number of Classes Taught 62 67 74

Efficiency Indicators Program Year Efficiency Health Call
14‐15 15‐16 16‐17

9 Average Class Size 18.5 18.4 18.5

Healthy

10 *Fill Rate 93.8% 90.8% 91.6%
11 FTE BOR Appointed Faculty 3 3 4
12 *Majors to FTE BOR Appointed Faculty 56.3 72.1 54.7
13 Majors to Analytic FTE Faculty 24.5 29.2 26.3
13a Analytic FTE Faculty 6.9 7.4 8.3
14 Overall Program Budget Allocation $520,056 $349,407 $443,496
14a General Funded Budget Allocation $462,591 $267,834 $317,435
14b Special/Federal Budget Allocation $0 $0 $0
14c Tuition and Fees $57,465 $81,573 $126,061
15 Cost per SSH $151 $95 $108
16 Number of Low‐Enrolled (<10) Classes 2 3 4

*Data element used in health call calculation Last Updated: October 29, 2017

Effectiveness Indicators Program Year Effectiveness Health Call
14‐15 15‐16 16‐17

17 Successful Completion (Equivalent C or Higher) 77% 76% 80%

Healthy

18 Withdrawals (Grade = W) 62 73 77
19 *Persistence Fall to Spring 66.6% 69.6% 69.9%
19a Persistence Fall to Fall 48.4% 49.5% 50.2%
20 *Unduplicated Degrees/Certificates Awarded 45 49 82
20a Degrees Awarded 12 23 24
20b Certificates of Achievement Awarded 17 10 38
20c Advanced Professional Certificates Awarded 0 0 0
20d Other Certificates Awarded 42 63 63
21 External Licensing Exams Passed Not Reported Not Reported N/A
22 Transfers to UH 4‐yr 15 17 20
22a Transfers with credential from program 0 5 8
22b Transfers without credential from program 15 12 12

Program Year  
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Distance Education: 
 Completely On‐line Classes

14‐15 15‐16 16‐17

23 Number of Distance Education Classes Taught 17 14 12

 

24 Enrollments Distance Education Classes 299 252 245
25 Fill Rate 92% 95% 100%
26 Successful Completion (Equivalent C or Higher) 86% 72% 80%
27 Withdrawals (Grade = W) 9 25 12
28 Persistence (Fall to Spring Not Limited to Distance Education) 58% 64% 64%

Perkins IV Core Indicators
 2015‐2016

Goal Actual Met  

29 1P1 Technical Skills Attainment 92.00 90.91 Not Met

 

30 2P1 Completion 51.00 49.09 Not Met
31 3P1 Student Retention or Transfer 81.00 73.28 Not Met
32 4P1 Student Placement 63.87 63.16 Not Met
33 5P1 Nontraditional Participation 22.00 20.28 Not Met
34 5P2 Nontraditional Completion 22.00 11.63 Not Met

Performance Measures Program Year  
14‐15 15‐16 16‐17

35 Number of Degrees and Certificates 29 33 62

 

36 Number of Degrees and Certificates Native Hawaiian 5 4 8
37 Number of Degrees and Certificates STEM 29   33 62

38 Number of Pell Recipients1 60 67 19

39 Number of Transfers to UH 4‐yr 15 17 20
*Data element used in health call calculation Last Updated: October 29, 2017
1PY 16‐17; Pell recipients graduates not majors

Glossary | Health Call Scoring Rubric

Part II. Analysis of the Program

Even when the demand indicator shows that computer science jobs continues to decrease, the demand for computer
science and IT professionals is on the rise. Nowadays any business that uses computers and has computers in their
premises needs an IT professional to safeguard the integrity of the hardware, software and data. Computer science
professionals are required in every field. Computer science professionals are trained to support everyone, including
among others, doctors, airlines, professors, and artists. Both computers and computer professionals have become a
ubiquitous commodity. The need for professionals in computer fields is so evident and so important that money and
time from varied sources has been allocated to support these fields across the nation and here at the University of
Hawaii system. Currently the UHCCs are in the last year of the C3T4 grant for cybersecurity which allotted over half a
million dollars to support computer security education across the UH campuses. In regards to time an attention, the ICS
consortium and other STEM initiatives are now in place to coordinate the efforts from the different campuses to serve
students given the increasing demand for the courses that we offer. STEM resources from the past two years are listed
here: http://www.hawaii.edu/offices/aa/stem/stem-resources/.
It has been over five years, the then University of Hawaii Chief Information Technology officer David Lassner gathered
every computer science, computer engineering and IT program at the university and began hosting regular meetings
with us all as well as representatives from the US military. Since then, our cybersecurity group has solidified and it is
now under the leadership of The UH Chief Security officer Jodi Ito. The NSA and industry representatives continue to
be present during our meetings. Aware of the need for computer security specialists, sources external to the university of
Hawaii system help us better tailor our educational programs to grow their future employees.
In regards to job availability for our students, the CIP code selection limits the number of jobs that may be associated
with our graduates’ abilities to find a job. Our current CIP code is quite narrow, however fields as forensics,
cybersecurity, information assurance, programming, web design, database management and helpdesk troubleshooting
are not included in it.  OPPA is aware that this continues to be an issue, and not just in our campus but in other
campuses as well.
According to a report handed to us during our ICT consortium meeting organized by the STEM education office at UH
Manoa, the ‘T’ in STEM is the one with the most growth from all the STEM disciplines. The complete report of
available jobs in the islands is listed in here: http://www.hawaii.edu/offices/aa/stem/webupload/ICT/WorkforceData
ICTConsortium27Jan2017.pdf
 

https://www.hawaii.edu/offices/cc/arpd/docs/2017_Annual_Report_of_CTE_Program_Data_Glossary.pdf
https://www.hawaii.edu/offices/cc/arpd/docs/2017_arpd_cte_health_rubrics.pdf
http://www.hawaii.edu/offices/aa/stem/stem-resources/
http://www.hawaii.edu/offices/aa/stem/web-upload/ICT/WorkforceData-ICTConsortium-27Jan2017.pdf
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Since the establishment of our articulation agreement with UHWO a couple of years back, the number of transfer
students continues to increase.  The following numbers come directly from UHWO:
As of September 2017 UHWO had 103 majors in ISA (108 if the 5 students second-majoring in ISA are counted )
In terms of where the 108 current students are coming from:
 

HON CC 30

KAP CC 23

LEE CC 27

No Previous UH Degree 28

Total 108
 
Leeward will likely be the biggest partner into the NSA/DHS certified National Center of Academic Excellence in
Cyber Defense Education at UHWO in the next year.
As for all ISA Students from Leeward from the beginning of time, there are a number of ways to calculate it, here is
what we have:
          145 unduplicated ISA students total since the inception of ISA.
          34 of the 145 received an AA/AS degree from LCC.
          86 of the 145 students received at least 3 credits from LCC.
          31 of the 145 received 60 or more credits from LCC.
          41 of the 145 received 30 or more credits from LCC.
 

The articulation agreement was set in place in a way that students that transfer with a degree from LeewardCC have
many advantages, among them, there is no need for a transcript evaluation; students are automatically accepted as
juniors in the BAS program. Aside from this, the UHWO location is ideal for students that live in the West side of the
island. Many of them choose to avoid traffic altogether while pursuing their education.
 

While the ICS program has improved overall, the Perkins IV core indicators are still not being met. We area quite close,
for example the 1P1 is just 0.91 away from the goal. Most of them are less than one point away. The one where we are
falling behind is the Non-traditional completion.  We believe that “The Hub”, our student helpdesk can be a great tool to
achieve this. The Hub is a friendly, yet work-like environment that will help non-traditional students feel supported
while they acquire workplace skills. Aside from this, Blanca Polo travels every year to the NCWIT (National Center for
Women in Information Technology) summit where she learns how to better support minorities in computer science and
other STEM fields. Mike Bauer travels to SIGCSE (Special Interest Group in Computer Science Education) with the
same goal in mind.
The Hub was planned using with the pedagogical tools in mind to attract and retain computer science students. The hub
has helped many students that had problems with their computers. This makes students feel supported while promoting
our program. Students realize that the skills obtained in the computer science program are useful and it may influence
their decision to join our program.
 

The Hub has served the following students

Spring 2016, 184 service calls.
Summer 2016, 16 service calls.
Fall 2016,  115 service calls.

Overall in 2016 we serviced 315  computer-related problems.
As of July 2017 we have serviced 143 students. The hub keeps paper records of all these service calls as well as
satisfaction surveys from every student customer.
 

Aside from the experience that our students acquired by helping other students, we have saved our Leeward students a
great amount of money. Considering that computer service companies charge an average of $100 per hour just to
diagnose a problem, we have saved our students  $45,800 just in diagnosing a computer problem without considering
the time it takes to actually fix the issue.
 

We have received two visits from Kapiolani Community College to the Hub. They are planning to follow our model and
create their own student-managed helpdesk. That includes following our policies, forms and network configuration. We
believe that this service should remain not just as part of our program but part of our campus.
 

Program Changes due to Student Demand
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The ICS program has deleted two specializations; the database support and the mobile developer specializations.  This
was done due to low enrollment. While the demand for the other three specializations continued to grow the under-
enrolled courses for mobile and database grew as well.  Given the scarcity of facutly to teach our specialized courses,
we decided to prioritize and support the three specializations where most of the students enroll.
The art of productive teaching at a community college demands that we tailor our course offerings and pedagogies to
our student population. Time and again we realized that more students need online courses to complete their education.
With the support of the C3T4 grant we were able to purchase NetLab. NetLab is a virtual environment that enables our
students to aquire hands-on experience in network set up and troubleshooting from home. Without NetLab, at least nine
of our courses could not successfully be offered completely online which will require students to be present on campus.
Aside from this we would have to purchase physical equipment to allow every student to participate within the allotted
class time. NetLab is very important for the ICS program and for students to acquire their learning outcomes as
described in the following sections.
 

Part III. Action Plan

Keeping LeewardCC’s mission statement in mind; We are trying to help more students obtain their goals, which in this case is to graduate and obtain an AS in ICS. Many
students due to job responsibilities are limited to taking online courses. We need to ensure that our DE courses are helping our students succeed. The plan is to better
educate incoming students about the responsibilities that being an online student entails. Faculty will continue to deliberate and try to figure out how to better
support our online students. ICS Faculty will also be encouraged to have their online courses assessed by peers with online experiences, including those from other
disciplines.

Aside from that, ICS faculty has grown the offerings of hybrid courses. These courses allow students to work on their own using material posted onine but to also have
a weekly meeting with the instructor to better support learning and to intearact with their classmates in person.

Part IV. Resource Implications

The ICS program currently has six full time tenure-track faculty. Three of them cannot get overloads because they have
release time to serve the college. Aside from having a lighter teaching load, they cannot get overload.  This decreases
the classes that may be taught in two different ways. From the remaining three ICS full time faculty members, two are
willing to work overload and one of them does not.
 

The ICS program has up to seven lecturers teaching during any given semester. However, most of them can only teach a
limited range or courses or for a limited number of credits. The only full time lecturer with the skills to teach almost any
course in the ICS curriculum is Edward Meyer. Mr. Meyer has been teaching different courses almost every semester
greatly supporting the ICS program alongside the full time faculty.
 

We will need to work in the NetLab sustainability, which require the following items. The prices are omitted for this
report given that they are likely to change by the time the budget is final. However a ballpark figure of $3000 per year
Space to host the NetLab servers
Service agreements for the servers
Software licenses for NetLab
 

NetLab helps the ICS program to assess several SLOs in the following courses:
ICS125 Personal Computer Maintenance and Repair
ICS171 Introduction to Computer Security
ICS 172 Network Design and Administration
ICS184 Introduction to Networking
ICS240 Operating Systems
ICS281 Ethical Hacking
ICS282 Computer Forensics
ICS283 Advance Network Routing Optimization
ICS297D Helpdesk Troubleshooting *
 

Aside from allowing us to assess SLOs in the abovementioned courses, NetLab allows the ICS program to offer the
same courses online. Without NetLab, students would have to come to our campus to use computer equipment during
available hours to pbtain hands-on skills. This would weed out many students that currently have full time jobs.
 

In regards to The Hub aside from the space we will need to hire three student helpers to perform the manager function,
schedule and work with the students. The ICS program should also be allowed to keep the space where The Hub is
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currently hosted. Ideally some of the ICS lecturers will be transferred to share The Hub’s premises.  That will help
alleviate the currently overpopulated computer science faculty area.
If the salary for a student per hour ar payscale A24 $12.55 per hour and the hub needs to be open 22 hours per week,
that will result in approximately $4,970 per semester, $9,940 per year. In order to keep The Hub open during the
summer it is necessary to add 10 more weeks of salary to the students  totalling $2,761. Opening The Hub year round
will require a budget of $12,701. However this will represent an in-the-field job opportunity for students in the
computer science program.
 

Together the NetLab and the Hub sustainability will be approximately $15, 701 per year, however it will offer
invaluable benefits to our students, the program and the college.

Program Student Learning Outcomes

For the 2016‐2017 program year, some or all of the following P‐SLOs were reviewed by the program:

Assessed 
 this year? Program Student Learning Outcomes

1 No Describe the functions and interrelationships of the building blocks of an operating system.

2 No Solve problems, develop algorithms, and write object‐oriented computer programs in at least two programming languages.

3 No Apply the mathematics used in computing science to solve computing problems.

4 Yes Effectively communicate in written and oral form, a system solution its documentation, and its implementation.

5 Yes Use project management tools to manage information systems development projects.

6 Yes Work effectively as part of a group/team

7 No Design a relational database with proper documentation.

8 No Demonstrate proficiency in computer maintenance and networking.

A) Evidence of Industry Validation

Industry certificaiton are a great boost to IT personnel salaries. Whereas some places look for college credit, usually most of the look foe industry certifications as a
form of validation that future employees have the necessary experience to perform the assigned tasks at work.

Many students must decide whether to sepend their time studying to obtain industry certifications or to get college credit. Our approach blends these two options into
college courses that prepar them to take industry certifications

B) Expected Level Achievement

For success at least 70% of the student should perform at least 70% of a given task correctly. Success in industry certification exams is measured differently. Some
exams require at least 90% in order for a student to pass. Students are notified about these facts in the classroom.

C) Courses Assessed

In the past school year the following courses were assessed. This concludes the assessment cycle that we have set for our ICS program wich requires that all course
SLOs in all program courses are assessed at least every 2 years. This allows for all the previously mapped PLOs to be assessed as well.

ICS281 All SLOs ‐ Pete Gross

ICS282 All SLOs‐ Pete Gross

ICS297D All SLOs ‐ Blanca Polo

ICS270 SLO4 "Produce diagrams necessart to manage a project and design a system" ‐ Claire Hitosugi
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Quick links to campus homepages: Manoa Hilo West O‘ahu Hawai‘i Honolulu Kapi‘olani Kaua‘i Leeward Maui Windward
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D) Assessment Strategy/Instrument

NetLab is the most important tool in many of our classes. NetLab is a virtual environment that provides students with the hands‐on experience required in the industry.
NetLab also allows students access from home therefore making it easier for students to fit these hands‐on training sessions into their busy schedule. NetLab is also an
instrumental part of many of our courses assignments as well as an assessment tool.

Courses that use NetLab

ICS125

ICS171

ICS184

ICS 172

ICS 240

ICS 281

ICS 282

ICS 283

ICS 297D

E) Results of Program Assessment

As of the end of the Spring 2017, all the ICS program courses have been assessed. It is important to mention that all our lecturers have helped the ICS program with
SLO assessment. As described in the program description, we are short on full time tenured faculty. There are some courses that are taught only by lecturers. They
have graciously helped us with assessment.

As of now and as evidenced by the TK‐20 data, our program so far has successfully assessed all the program learning outcomes. The SLOs mapped into the PLOs have
achieved the required 70% mastery in at least 70% of the students in each course.

In many instances we rely in technology tools for course and program assessment.  For example Blackboard Collaborate is a very effective tool to assess teamwork in
online courses. However, given the nature of our program we rely heavily on NetLab. NetLab is a virtual environment that our students use to aquire hands‐on
experience with computer equipment. We initially purchased NetLab with the help of the C3T4 grant. However this is another item that requires sustainability. More
about this in the "resource implications" section.

F) Other Comments

NetLab is very important for the ICS program. It provides students with the opportunity to access virtual equipment and to perform hands on activities from home. The
virtual equipment provided by NetLab, if it were real will be worth up to 100,000 dollars and will be confined to the classroom. Whereas NetLab provides the same
service for a fraction of the cost and makes it available anywhere anytime.

G) Next Steps

Our program continues to change; courses are constantly added, deleted and modified. It is important for the program SLOs to be mapped to the new courses, this is a
task to be done in the following year.

It is very important to provide the administration with a very detailed plan to sustain the NetLab environment and "The Hub" (student helpdesk). The plan ideally will
be set in place by May 2017.
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