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1.0  Name of Institution:  Hartnell College

2.0  Names of Co-Principal Investigators:  Dr. Pimol Moth and Ms. Shannon McCann
3.0  Name of CIPA II Project:  Engineering Program Upgrade with Project Management

4.0  Project Activities

Engineering Curriculum Upgrade
In 2006 our grant efforts mainly focused on upgrading the engineering curriculum to incorporate principles and practices of Project Management, including the upgrade of our Introductory Engineering course (EGN 1) and the creation of a special projects engineering course (EGN 45).  In 2007 our focus has been on introducing students to Project Management via this type of special projects course and internship experiences.  In addition, this year we have revised the Introduction to Scientific Programming course (CSS4) so that it articulates with a required course at the University of California Santa Cruz (UCSC) and meets the needs of students by providing them with training in MATLAB.  Finally, we have purchased new equipment for our physics and engineering lab courses.
Perhaps the most profound impact to the engineering curriculum was the creation of the engineering special projects course (EGN 45).  Through this student-centered course, students are actively engaged in their own learning and are given the tools and training to work independently or as a part of a sustainable team on an engineering project of interest to the students.   Given that the course was developed in December, 2006, it cannot be offered until fall semester 2007.  However, during this time, we have enrolled 14 students through such a special projects course, using the Physics 45 designation.  These courses will be offered as EGN 45 after August 2007.

During the spring 2007 semester, nine students were enrolled in this special projects course.  Their specific project was to work as a team to write a project plan to design, construct, and test a remotely operated vehicle (ROV).  The goal of their project was to enter the ROV into the Monterey Bay Regional ROV competition which is sponsored by the Marine Advanced Technology Education (MATE) Center and Monterey Peninsula College (MPC).  The Hartnell ROV team earned second place out of the nine teams that participated.
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Figure 1.  Hartnell Rockets and Robotics Club members Jose Tapia, Darwin Fernandez, Eduardo Navarro, Luciano Cerritos, Priyesh Panchal, and Angelica Meza display their 2nd place award.
Additionally, during summer 2007, nine students are enrolled in this special projects course.  A requirement for the summer special projects course is participation in the Project Management Institute (PMI).   PMI for Hartnell STEM Interns is a training program aimed at infusing Project Management into early research experiences for science, technology, engineering, and mathematics (STEM) students at Hartnell College.  Students who receive internships with the CIPA II partners are enrolled in the institute and are trained in Project Management before they pursue their internships.
Partnerships
As a CIPA I grantee, Hartnell established partnerships with the Center for Adaptive Optics at UCSC, NASA-Ames, and Konica Minolta.  Under CIPA II, Hartnell is continuing to build new partnerships and network with established ones.  The College is now working closely with the UCSC Baskin School of Engineering and its affiliated research center at NASA-Ames, the Center for Adaptive Optics (CfAO) at UCSC, the Naval Postgraduate School (NPS), the Fremont Peak Observatory Association (FPOA), the Monterey Bay Aquarium Research Institute (MBARI), and the MATE program in developing and implementing this project.
Hartnell College and the Jack Baskin School of Engineering at UCSC have developed a Memorandum of Cooperation (MOC) for the establishment of the Partnership for Undergraduate Research Experience (PURE).  The main objectives of PURE are to provide research and Project Management experiences for Hartnell STEM students early in their academic careers and to ensure seamless articulation pathways to UCSC and other universities.  The PURE program will give students the opportunity to network with invited speakers from UCSC, visit laboratories, and participate in short courses, research experiences, internships, and Senior Design Team Projects with graduate students, post-doctoral researchers, and faculty at the Baskin School.   Naval Postgraduate School researchers and UCSC engineering faculty will provide mentorship for the UCSC and Hartnell design teams over a two quarter time period in which the teams must plan and construct their projects and then present their results in a research symposium.  These projects will serve as springboards into summer internships for Hartnell students at the Naval Postgraduate School.  These partnerships will allow Hartnell STEM students access to state of the art facilities and expert mentorship.  As a part of the PURE initiative, during fall 2007 Dr. Craig Martell of NPS will develop special projects to present to the UCSC engineering students who are embarking upon their capstone projects.  Then in spring 2008 these student teams will select one or more projects and carry them out, along with Hartnell students as apprentices.
CIPA II Grant Funded Internships
Fremont Peak Observatory Association
The six Hartnell students who were selected for the internship program launched at the Fremont Peak Observatory in 2006 received an overview of Project Management, created a project plan, and then worked as a team to carry out the plan as they prepared for and organized the public night observing programs.  It was clear from reading their plan and from observing their interactions that they had taken the core lessons of Project Management to heart.  This successful experience has led the members of the Fremont Peak Observatory Association to enthusiastically endorse the continuation of this team program.  Hence, in 2007, six more Hartnell students, Marco Barbosa, Joe Fair, Ricardo Fernandez, Angelica Meza, Eduardo Navarro, and Miguel Rodriguez, were selected to participate in the FPOA internship team.
Naval Postgraduate School
In 2006, two Hartnell STEM student interns worked on a Computer Science/Artificial Intelligence project at NPS.  They worked with graduate students at NPS and learned JAVA to program aibos (robot dogs).  Dr. Craig Martell, Assistant Professor at NPS and advisor to the interns, indicated that he was very pleased with the work that the two interns had completed during their time at NPS and enthusiastically expressed interest in continuing the internship program with Hartnell.    In 2007, two Hartnell students, Eduardo Navarro and Miles Hansen, and one Hartnell alumni, Hector Zhu, have been awarded summer internships to work with Dr. Kevin Squires on projects involving robotics and artificial intelligence.  One Hartnell student, Angelica Meza, has been selected to work in the Rocket Lab with Dr. Christopher Brophy evaluating the different burn rates of different propellant formulations, as well as the size distribution of the various particulates and agglomerates generated during the burns.
Monterey Bay Aquarium Research Institute
Every summer MBARI selects 10 interns drawn from all over the United States to work on marine science research projects.  These highly competitive internships are awarded to educators, graduate students, and undergraduates based upon their academic backgrounds and for their demonstrated interest in learning.  In 2007 the CIPA II team developed a partnership arrangement with MBARI which created a sponsored MBARI internship for a Hartnell STEM student.  Oscar Mancillas, who will be transferring to the University of California at Berkeley to study biochemistry this fall, is the first Hartnell student to fill this internship position.  He is working with Dr. Peter Brewer of MBARI, whose research team investigates the ocean chemistry of greenhouse gases.  Oscar will be engaged in background research, at-sea data collection, and laboratory analysis of carbon dioxide sequestration in ocean water samples.

Externally Funded Internships

Marine Advanced Technology Education Program
Every summer the MATE program places a number of undergraduate students in marine science internships at laboratories and on research vessels around the United States and at sea.  In 2007, Jose Tapia, a Hartnell student interested in mechanical engineering, was selected to participate in an internship on the Research Vessel Pelican collecting and analyzing undersea geology data offshore in the Gulf of Mexico.

Center for Adaptive Optics at UCSC

In 2006, two Hartnell STEM student interns completed successful astronomy optics internships with CfAO.    In 2007, Darwin Fernandez, a Hartnell student interested in Electrical Engineering, was chosen for one of these highly competitive internships.  He will be working with Dr. Joel Kubby, Associate Professor of Electrical Engineering, on a project investigating and characterizing various micro-electrical-mechanical systems (MEMS) large stroke actuator designs used for the deformable mirrors in adaptive optics.

Project Management Institute
The Project Management Institute (PMI) for Hartnell STEM Interns is a training program aimed at infusing Project Management into early research experiences for STEM students at Hartnell College.  Students who receive internships from the CIPA II partners participate in the PMI as a part of their internship experience and are required to write a project plan with content relating to their specific internship.  The PMI consists of three phases of student participation.
PMI Orientation Workshop

The Orientation Workshop was held on June 5, 2007 and served to introduce the interns to the principles of Project Management and orient them to the overall structure of the PMI.  This day-long workshop included a team competition which served to bring to life the Project Management instruction the interns received earlier in the day.  Finally, this workshop helped establish a strong working relationship among the team of interns.
[image: image3.jpg]



Figure 2.  PMI Orientation Workshop instructors and interns.  Back row:  Jim Riley, Miguel Rodriguez, Marco Barbosa, Eduardo Navarro, Ricky Fernandez.  Center row:  Dr. Pimol Moth, Miles Hansen, Oscar Mancillas, Darwin Fernandez, Shannon McCann, Dr. Craig Martell.  Front row:  Joseph Fair, Angelica Meza.
PMI Reflective Research Discussions

The reflective research discussions consist of weekly web-based discussion exchanges in which the interns will participate throughout the summer in order to keep in contact with each other and to keep their mentors and sponsors apprised of their progress.  During the month of June the weekly discussion threads will focus on the development of each intern’s summer research project plan.  During July the threads will be geared toward reflections upon how the research is progressing by comparing work accomplished to the schedule developed in the project plan.  During August the threads will turn towards closing out the research projects and preparing for the research symposium.
PMI Research Symposium

The research symposium will be held on September 7, 2007 and will serve as a venue for the summer cohort of Hartnell STEM interns to present their work in a professional manner to each other and to representatives from Hartnell College, grant funding representatives, local media and industry and associated research institutions.   There will be a CIPA II Advisory Board meeting in the afternoon, followed by a dinner for the Board members and the interns.  The evening will conclude with formal presentations by the interns.
Regular CIPA II Meetings
Bi-weekly CIPA II Meetings

Throughout the life of this grant the CIPA II team has been meeting on a fairly regular bi-weekly basis to evaluate progress and plan future steps.  The minutes of all CIPA II team meetings are available on the Hartnell CIPA II website, described below.
Monthly Hartnell STEM Grants Consortium Meetings

The CIPA II team has been instrumental in forming a STEM grant consortium at Hartnell College which uses Project Management principles to improve communication and exchange ideas between the members of the various grant programs that affect STEM students at Hartnell.  The consortium meets on a monthly basis, most recently focusing on communicating the internal procedures necessary for hiring and compensating personnel who perform grant related tasks for the College.  One key future issue for the consortium will be assessing student learning achieved via grant funded activities and experiences.
Key CIPA II Meetings
Bi-monthly Advisory Board Meetings
The Hartnell CIPA II team has assembled a superlative Advisory Board which has met every other month throughout the first half of year two.  The members of the Advisory Board are Dr. Michael Isaacson, Acting Dean, Jack Baskin School of Engineering at UCSC & Science Director of the University Affiliated Research Center at NASA-Ames; Ms. Adrienne Harrell, Director of Undergraduate Affairs, Jack Baskin School of Engineering at UCSC; Ms. Lisa Hunter, Education and Human Resource Director, CfAO; Ms. Barbara Love, Articulation Officer, UCSC; Dr. Christopher Brophy, Research Associate Professor of Mechanical and Astronautical Engineering, NPS; Dr. Craig Martell, Assistant Professor of Computer Science, NPS; Dr. Ignacio Pando, STEM Counselor, Hartnell College; Ms. Beverly Grova, Dean of Institutional Advancement, Hartnell College; Mr. Andy Newton, Board Chair & CIPA II Partnership Liaison, Hartnell College; Mr. Philip Deutschle, Physics & Astronomy Instructor, Salinas High School; and Dr. Charlie McDowell, Professor of Computer Science & Associate Dean of Undergraduate Affairs, Jack Baskin School of Engineering at UCSC.  The minutes of all Advisory Board meetings are available on the Hartnell CIPA II website, described below.

NASA-CIPA Site Visit to Hartnell College
On April 19 Clarence Brown the United Negro College Fund Special Project (UNCFSP) CIPA II Program Manager paid a visit to Hartnell College to meet with the CIPA II team.  It was an exciting day as his visit coincided with Hartnell’s annual Physics Olympics.  Mr. Brown was able to meet a number of Hartnell STEM students and watch them in their competitions.  The CIPA II team then hosted Mr. Brown for lunch and in-depth discussions of recent grant activities and plans for the summer internship programs and the Project Management Institute.
CIPA II Field Trips & Activities
Naval Postgraduate School Artificial Intelligence Presentations

On March 23, 2007 Hartnell STEM students visited the Naval Postgraduate School to tour robotics labs and to talk with engineering faculty and graduate students.  Dr Craig Martell hosted the tour, which was led by Pimol Moth and Shannon McCann.
Hartnell Engineering Excursion

On April 1 – 4, 2007 a group of Hartnell STEM students traveled to Southern California to visit a number of engineering organizations.  On Monday, April 2nd the group visited two locations on the Edwards Air Force Base.  In the morning Lieutenant Colonel Eric Legier led a tour of the Air Force Test Pilot School, complete with a chance to sit in the cockpit of a T38 trainer jet.  In the afternoon the group toured the Dryden Flight Research Center.  On Tuesday, April 3rd the group visited AeroVironment, Inc. for behind the scenes tours of the research labs of this ground breaking engineering firm.  In the morning we were hosted by Mr. Martyn Cowley, a 25 year veteran of the company, at the AeroVironment Unmanned Aircraft Systems Advanced Development Center in Simi Valley.  In the afternoon we were hosted by Mr. David Francis, an aerospace engineer who leads a development group of 18 engineers, at the AeroVironment Energy Technology Center in Monrovia.  On Wednesday, April 4th the group visited the Engineering College at Cal Poly San Luis Obispo.  Dr. Jordi Puig-Suari, the Co-Director of the CubeSat Project and chair of the Aerospace Engineering Department led a tour of the engineering labs and Dr. Ed Sullivan, Assistant Dean of the College of Engineering led a tour of the new Bonderson Projects Center.  The students then went to lunch with two former Hartnell students currently studying engineering at Cal Poly while Shannon McCann met with Dr. Sullivan to discuss developing a transfer support program for Hartnell engineering students.  The group consisted of Jorge Torres, Jose Tapia, Luciano Cerritos, Joel Salvidrez, Eduardo Navarro, Darwin Fernandez, Angelica Meza, Miguel Rodriguez, Ricky Fernandez, Gwendaline Bosquet, and Andrew McCann, and was led by Shannon McCann.
Monterey Bay Regional Remotely Operated Vehicle (ROV) Competition
On April 14th 2007 nine students from the Hartnell College Rockets and Robotics Club won Second Place in the Monterey Bay Regional ROV (Remotely Operated Vehicle) competition.   In celebration of the International Polar Year, the 2007 ROV competition challenged students to design and construct ROVs to operate in underwater polar environments.   The Hartnell team included Angelica Meza, Luciano Cerritos, Joel Salvidrez, Miles Hansen, Jose Tapia, Jorge Torres, Ed Navarro, Priyesh Panchal, and Darwin Fernandez.  Drs. Pimol Moth and Jesse Cude served as team advisors and the equipment costs were underwritten by the CIPA II grant.
AIM Educators’ Launch Conference

On April 24 – 25, 2007 a group of Hartnell STEM students traveled to Lompoc, California, near Vandenberg Air Force Base, to attend the Aeronomy of Ice in the Mesosphere (AIM) Educators’ Launch Conference, which consisted of space related workshops, presentations by scientists and engineers involved in the launch mission, and a tour of the base which included a visit with the pilot and videographer of the F-15 launch chase plane.  The conference culminated with attendance in the mission control viewing center at the launch of the AIM experiment aboard a Pegasus rocket on the afternoon of April 25th, 2007.  The AIM experiment is a NASA space mission related to the International Polar year and is designed to study the highest clouds in the earth’s atmosphere – clouds at the edge of space.  The Hartnell group consisted of Estaban Calderon, Daniel Chairez, Darwin Fernandez, Raquel Hernandez, Luciano Cerritos, Angelica Meza, Jorge Mendoza, Oscar Mancillas, Joel Salvidrez,  Jorge Torres, Maria Uribe, and was led by Shannon McCann.

ROV Team Presentation at the UCSC Senior Design Team Competition
On June 15, 2007 Angelica Meza, Miles Hansen, Darwin Fernandez, and Eduardo Navarro of the Hartnell ROV team visited UCSC to give an invited presentation at UCSC’s Baskin School of Engineering Senior Design Team Competition.  Andrew Newton, Shannon McCann, and Dr. Craig Martell accompanied the students for the presentation.

Hartnell CIPA II Website
Dr. Moth regularly updates the website for the grant in order to ensure that all documents and information are easily accessible by the CIPA II team, their partner representatives, advisory board, and UNCSFP.  The address is http://www.hartnell.edu/nasa-cipa.  The website describes the goals of CIPA II and provides links to the various Hartnell CIPA II documents.  Of particular interest are the minutes for the bi-weekly team meetings and the bi-monthly Advisory Board meetings.  Dr. Moth has posted all trip reports, Project Management Institute materials, and links to partner institutions.  In order to facilitate securing funding for continuing the internships and partnerships developed through the CIPA II grant, Dr. Moth also posts links to future funding resources for the CIPA II team and the members of the Advisory Board.
Important Documents
Progress Report for Reverse Site Visit
This report was required by NASA in preparation for the CIPA II Reverse Site Visit and Symposium to be held from July 16 – 19, 2007 in Cleveland, Ohio.  The report covered grant progress to date and was submitted with original signatures to Mr. Clarence Brown on the due date of June 29, 2007.
Performance Outcome and Student Performance Report

This report was compiled and submitted online to the NASA Minority University Research and Education Program POSTrack system on the due date of April 18, 2007.  The report included data on grant spending, the gender and ethnicity of the investigators and students involved in grant activities, and the outcomes and partnership linkages associated with the CIPA II grant.
Change of Scope Report

On February 2, 2007 the Hartnell CIPA II team delivered this report to Mr. Brown in order to inform UNCSFP of the intention to make a change to two deliverables that were discussed in the Hartnell CIPA II Project Management Plan (Section 1.3).  The two deliverables were the two courses proposed as Engineering 7A and 7B, which were intended to provide students with the opportunity to build and launch payloads from rockets.   After much analysis, the CIPA II team had determined that the logistical challenges of financing the Engineering 7A/7B rocketry course sequence, getting the courses articulated, identifying an instructor with the expertise to teach the courses, and recruiting enough students to enroll presented too high of a risk to the project.    Instead of creating Engineering 7A/7B, we decided to focus on creating internships, research experiences, and special projects for students at partner institutions.   The Advisory Board fully supported this change of scope and has worked enthusiastically to structure and support internship opportunities.
Self-Evaluation Report
The Hartnell CIPA II team submitted a self evaluation report for Year One by email to Mr. Brown on February 13, 2007.  NASA considered this report, evaluated the CIPA II team performance using the formal project evaluation criteria, and awarded the team with a 96.5% rating for the Year One performance.
Guest Speakers
On March 9, Dr. Craig Martell, Co-Director of the Autonomous Coordination Laboratory at NPS, visited Hartnell to give an overview of the internship opportunities available at NPS this summer for Hartnell students with an interest in engineering.  Dr. Martell studies unmanned aerial vehicles (UAVs) and multiple terrain autonomous vehicles (AVs) and mobile robotic systems that self-organize into coordinated networks to accomplish tasks.  

On April 27, Dr. Jim Bellingham, Chief Technologist at MBARI delivered an address on his research on the development and use of Autonomous Underwater Vehicles (AUVs).  In the process of developing these vehicles, he spent considerable time at sea, leading over 20 AUV expeditions. Dr. Bellingham leads the Autonomous Ocean Sampling Network (AOSN) program at MBARI, which uses fleets of autonomous vehicles to adapt to and observe rapidly changing oceanographic processes.  He spent time after the talk advising ROV team members on robust waterproofing techniques for underwater instrumentation and discussing the results of the ROV competition. 

On May 4, Dr. David Le Mignant, of the W. M. Keck Observatory and Center for Adaptive Optics at UCSC spoke at Hartnell on one of the main challenges for ground-based telescopes, which is the atmospheric turbulence that distorts the light coming from the stars and galaxies and blurs the astronomical images.  He discussed how adaptive optics and laser guide star technologies are used by astronomers to overcome the problem of the atmospheric turbulence and can provide images with 4 times more detail than the Hubble Space Telescope.  He presented some of the latest results in astronomy with Adaptive Optics at the W. M. Keck Observatory in Hawaii.

5.0  Personnel Changes

There have been no personnel changes in this reporting period.  It is anticipated that Dr. Jesse Cude, retired professor of Physics who has been serving as the budget manager and curriculum advisor, will be retiring from the team by July 15, 2007.  Dr. Moth and Ms. McCann will take over managing the budget in Dr. Cude’s place.
6.0  Expenditures
Direct labor (wages and benefits)

$8,708

Dr. Pimol Moth--co-principal investigator

$10,320
Mr. Andy Newton--partnership liaison

$3,563

Dr. Jesse Cude--budget manager and curriculum advisor

$3,227

Mr. Jim Riley project management advisor

Travel

$7,257

CIPA II Reverse Site Visit (Cleveland) for 2 co-PIs and 2 students

$1,717

Student engineering field trips

Equipment
$13,295
Digital oscilloscopes for physics and engineering lab
Supplies

$1,114

Components for student ROV project and competition

Other Direct Costs
$6,360

Student Internships

Indirect Costs

$5,556

Allocated at 10% of project costs

Total Expenditures to Date

$61,117
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Figure 3.  Expenditures for the reporting period to date.
7.0  Additional Remarks
The attention of the Hartnell CIPA II team and its Advisory Board has turned toward sustaining the internships and partnerships initiated during this grant.  Several funding sources have been identified and discussions are ongoing as to the best sources for future funding needs.  In addition, Hartnell has been named as a partner in a grant proposed by Dr Joel Kubby, Associate Professor of Electrical Engineering at UC Santa Cruz, for collaboration on a Micro-Electro-Mechanical Systems (MEMS) project.
End of Report
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Appendix Documents

1. Hartnell 2007 Intern Profiles
2. May 18, 2007 Advisory Board Meeting Minutes
3. Project Management Institute Overview
4. Signed PURE Memorandum of Cooperation







