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e Provide the highest quality licensed officers and other personnel for the merchant marine and national
maritime industries.

e Provide continuing education opportunities for those in the transportation and related industries.
e Be an information and technology resource center for the transportation and related industries.
Cal Maritime’s vision provides a compelling conceptual image of the future we will create for this institution:

The California Maritime Academy will be a leading educational institution, recognized for excellence in the business,
engineering, operations, and policy of the transportation and related industries of the Pacific Rim and beyond.

As noted above, Cal Maritime is a campus of the California Staieets$ity and thus enjoined with that systems
educational aims and objectives. More autonomously, Cal Maritime values and maintains a system of beliefs and
principles including the significance of experiential learning, the development of personal asdipraf ethics, and

the importance of studententered inquiry to confront the personal, moral, and social problems that are an inevitable
part of human life.
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Part Il. Title 5 and the CSU Frameworks for Excellence

The following legislatiorprovides guiding principlefor the general education prograatsCal Maritime.

1. Title 5, California Code of Regulations, Sectiod0405: General EducationBreadth Objectives.

General educatichreadth requirements in The California State University are so designed that, taken with the major
depth program and elective credits presented by each candidate for the bachelor's degree, they will assure that
graduates from the several campuses in the system have made noteworthy progress toward becadinzatady
persons. Particularly, the purpose of the breadth requirements is to provide means whereby graduates:

e will have achieved the ability to think clearly and logically, to find and critically examine information, to
communicate orally and in writingnd to perform quantitative functions;

o will have acquired appreciable knowledge about their own bodies and minds, about how human society has
developed and how it now functions, about the physical world in which they live, about the other forms of
life with which they share that world, and about the cultural endeavors and legacies of their civilizations;

e will have come to an understanding and appreciation of the principles, methodologies, value systems, and
thought processes employed in human inquiries.

It is the intent of this section that the general educdireadth requirements be planned and organized in such a
manner that students will acquire the abilities, knowledge, understanding, and appreciation suggested as interrelated
elements and not aslated fragments.

2. The CSU: Executive Order 1065 6.2 Campus Responsibility: 6.2.1 Development and Revision of
Campus Requirementg2011)

Campus faculty have primary responsibility for developing and revising the institution’s particular general education
program. Within the CSU General Education Breadth distribution framework, each CSU campus is to establish its
own requirements and exercise creativity in identifying courses, disciplines, and learning outiconmatertaking

this task, carefuhttention should be given to the following:

a. Assuring that General Education Breadth requirements are planned and organized so that their objectives
are perceived by students as interrelated elements, not as isolated fragments.

b. Considering the organizaticof approved courses so that students may choose from among a variety of
“cores” or “themes,” each with an underlying unifying rationale.

c. Periodically reviewing approved courses to ensure that they remain responsive to the essential learning
outcomes framgork identified in Section 3.2.

d. Using evidence of student attainment of learning outcomes to inform the ongoing design of General
Education curriculum and instruction.

e. Considering the possibility of incorporating integrative courses, especially at thediyipon level, that
feature the interrelationships among disciplines and traditional general education categories.

f.  Providing for reasonable ordering of requirements so that, for example, courses focusing on learning skills
will be completed relatively early and those emphasizing integrative experiences will be completed
relatively later.
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g. Developing programs that are responsive to educational goals and student needs, rather than programs
based on traditional titles of academic disciplines and organiaatioits.

h. Considering possibilities for innovative teaching and learning, including activity as well as observation in
all general education coursework.

The CSU: General Education Breadth Criteria (taken from Guiding Notes for CSU General Education
Course Reviewers, revised 20)3

The GEBreadth curriculum is designed to educate students to think, write, andcépadk and logically; to
reason quantitatively; to gain knowledge about the human
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Part lll: General Educationat Cal Maritime: Past, Present, Future

In addition to the major areas of study, the California State University system réduaeSal Maritime students
fulfill 48 units of General Education (GE) requirements, at least nine of which must bedigipem units.

Cal Maritime delivers a broaghectrum of GE courses as part of its mission. These courses are designed to:

1. Complement the major area of study by providing students with a foundation of skills to be applied in their
majors (oral and written communication, computation and measurement,
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GE requirements at Cal Maritime are meant to be met through courseworkancfase

Area A: focuses on three areas of communication in the English language. These courses view communication as the
process of human symbolic interaction, and focus on the communication process from a rhetorical perspective,
emphasizing reasoning, advocacy, orgation, and accuracy. Further, courses highlight (1) both critical evaluation
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PHY 105: Physics Il B1 | PHY 105: Physics I B1
PHY 200: Engineering Physics || B1 | PHY 200: Engineering Physics | | B1
PHY 205: Engineering Physi¢ls | B1 | PHY 205: Engineering Physics Il | B1
MSC 105: Intro. to Bio. and Phyy B1 | MSC 105: Intro. to Bio. and Phys.| B2
Oceanography or | Oceanography

B2
MSC 205: Marine Biology B2 | MSC 205: Marine Biology B2
NAU 330: Meteorology B2 | NAU 330: Meteorology B2
CHE 100L: Chemistry | Lab B3 | CHE 100L: Chemistry | Lab B3
PHY 100L: Physics | Lab B3 | PHY 100L: Physics | Lab B3
PHY 200L: Engineering Physics| B3 | PHY 200L: Engineering Physics | | B3
Lab Lab
BUS 205: Business Statistics | B4 | MTH 107: Elementary Statistics B4

(name changed)

MTH 100: College Algebra and | B4 | MTH 100: College Algebra and B4
Trig. Trig.
MTH 105: Finite Math B4 | MTH 105: Finite Math B4
MTH 200: Technical Calculus | | B4
MTH 201: Technical Calculus Il | B4
MTH 205: Calculus for Business| B4 | MTH 205: Calculus for Business | B4
MTH 210: Calculus | B4 MTH 210: Calculus | B4
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ECO 100: D2 ECO 100: D2
Macroeconomics Macroeconomics
ECO 101: D2 ECO 101: D2
Microeconomics Microeconomics
ECO 200: Economic D2or | ECO 200: D7
Geography D5 Economic
Geography
GMA 350:
Political
Geography (new
course)
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HUM 200: Environmental
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SOC 220:
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Trends Across Title V Area Requirements and General Education C@aiRécommendations, 2618

Data
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All degree plans contain an adequate overall number of units in Area B; however, only GSMA, IBL and MT
adequately fulfill the breadth requirements. ME, MET and FET do not contain any required units in Area B2: Life
Science.

Committee Recommendations:

1. ME, MET and FET: Add three units of B2 (life science) to the curriculum.
2.The MT program appears to consider its NAU 330: Meterology as a life science. This should be verified,
and if appropriate, classified and assessed as such.

Area C (Arts & Philosophy)

Three out of six degree programs do not meet the minimum number of unit requirements in Area C: ME, FET and
MET programs each are short three units. The remaining three programs meetaheioteequirement, but all

fail to meet the breadth requirement: Currently, no units in Area C1 (arts, dance, music, theatre or film) are required
for any degree. The Culture and Communication program has not taught-anttieurse in this subrea for at

least ten years, though enait courses in ballroom dancing, jazz band and chorus are sporadically offered.

Committee Recommendations:

1. ME, MET and FET: Add three units of C1 (arts) to the curriculum.

2. Breadth: Develop a course in Maritime Arts, or other C1 course, and require it in place of a C2 course
in IBL, GSMA and MT.

Area D (Social/Political Institutions)

Three out of six degree programs do not meet the minimum number of unit requirements in Area D: ME, FET and
MET progams each are short three units. The remaining three programs meet the overall unit requirement: GSMA

California StateUniversity, Maritime Academy
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in the Digital World (GSMA, FET, MET). None oféke courses meets a General Education or major
course requirement, but all are required to graduate. Adding one unit to each of these courses and reframing
each as an Area E: Lifelong Understanding is one possibility for bringing the five programs into
compliance, and would free up three units in GSMA.

Other General Education Committee Recommendations

1. C.S.U.Title V General Education requirements are no longer listed in the Cal Maritime Course Catalog
(as of the 20135 edition). This should be redgd.

2. Current electives are inconsistent with course descriptions in the current Catalog-{jp. F@ther,
the Committee recommends that for accuracy and better compliance, the course designation "ELEC"
be reclassified by the Title V GE Area Desigoati

3. Before approved, any proposed Special Topics course should identify any GE area classification it
intends to hold.

4. In compiling this data, the broad classification of "humanities" or "social science" electives made it
difficult, if not impossible tadetermine whether breadth requirements are actually being met. For this
reason, the committee strongly recommends that General Education area-arehsidsignations be
developed for all applicable courses in the Course Catalog, and specified on Curriculum Sheets. Special
attention should be paid to Area C (Arts) and Area D (Social/Political Institutions).
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Facilities Engineering Technology

‘ Area ‘ GE Requirement Courses Fulfilling Requirements/Designation | Compliant? | Recommend
ations
A Nine units within area EGL 110: Speech Communication (Al)
A, including EGL 100: English Composition (A2)
coursework in all three
subareas.

California StateUniversity, Maritime Academy
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three units from each
subset

ELEC 22: Humanities Elective (Upper Division
(C2)
HUM 310: Engineering Ethics (C2)

Twelve units within | ELEC 11: Americannstitutions Elective No. 3 units | Add three units of
area D, with no more| (History) (D6) short, and ng D, and ensure
than three units from| ELEC 12: American Institutions Elective (Gov't)specification | diversity of
any one subset (D8) of subarea | subareas.

ELEC 32: Social Science Elective (Upper for ELEC 32

Division) (D?)
Three semester units None No Add 3 units of area

E.

California StateUniversity, Maritime Academy




General Education Revievl 2014

Part IV: Appendix: Program Review, Department of Culture & Communication(Areas A
and C), 2014

Co-authors:

Dr. Graham Benton, Chair Dr. Bunny PaineClemes, Professo Dr. Kathryn Marocchino, Professol
Emerita

Dr. Julie Chisholm, Associat Dr. Colin Dewey, Assistan Dr. Amy Parsons, Assistar
Professor Professor Professor

Completion date of the Progra
Review
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to Institution -wide Student Learning Outcomes, @14
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Program-Level Outcomes
1. Develop global awareness through learning about the
cultures, ethnic groups and languages of other peoples and

civilizations.

2. Developa “humanized” awareness, appreciating the
arts and being able to discuss them intelligently; thinking
critically about human institutions and their importance;
learning about psychological, social, aesthetic and cultural
processes and how they are constrted.

3. Write and speak effective undergraduatdevel prose in
English with emphasis on mechanics, organization and the
rhetorical situation

4. Use both print and online research tools necessary as
appropriate support in written and oral communication.

5. Learn independently, taking responsibility for one’s
educational experience; exhibit intellectual curiosity;
develop a commitment to lifelong learning & growth, and
make judicious use of mentors, peers and other resource

where needed.
6. Develop a code of ethics that entails selfvareness,

California StateUniversity, Maritime Academy
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Coverage Map of Courses Containing Outcomes

to Program-Level Student Learning Outcomes, 2014
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EGL 100. English Composition
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In the Academic Year 20312013 IWAC conducted an assessment of the institutiidie- student learning objective ,

Ethical Awareness and Ethical Reasonirig the first year of the assessment calendar, a survey was submitted to all
faculty asking for their input on the importance of teaching ethics. This survey also sought to determine which courses
had an element of ethical reasoning. It was ultimately decided to assess two courses: HUM 310: Engineering Ethics,
and HUM 400: Ethics. Both of these courses have an obvious commitment to instruction in ethical reasoning, and all
majors on campus are required to take @ntine other of these courses. Thus, IWAC was able to capture nearly all
potential graduates by targeting these courses.-gaedtion rubric was drafted by IWAC and approved by the
instructors of the ethics course. IWAC members scored the rubrics usin

California StateUniversity, Maritime Academy
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Communication Educational Objectives

The specific educational objectives expected of students upon successful completion of communication courses
currently offered at & Maritime follow:

Assessment Plan: Past

Before 2012, the Culture & Communication Department did not exist; instead, the university relied on Institution-
wide Student Learning Outcome (F8LO) assessment as the only tool to measure the CSU's Genarati&uArea

A Breadth Requirement: Communication in the English Language. InZ2@0® composition faculty set out to
measure Al (written communication) through a variety of assessment instruments, including Graduate Writing Exam
data, crosslisciplinay and campus

California StateUniversity, Maritime Academy
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Students taking the GWE read a passemgghly 600 to 800 wordeind use the reading as a basis for their written
commentary. Students are expected to answer a question (or questions)-inad/ &»ay which speaks to clarity,

quality of thought, mechanics and completeness, as well as unity and development of concepts. Students have three
(3) hours in which to complete the handwritten exam and are allowed to use dictionaries and thesaativélon

English speakers and students with documented disabilities will receive special accommodation, upon request.

Curriculum Comparison

California StateUniversity, Maritime Academy
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Humanities

HUM 100. Humanities
HUM 101. Perspectives in Culture: The Ancient World Through the Renaissance
HUM 102. Perspectives in Culture: Post-

California StateUniversity, Maritime Academy
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Develop a “humanized”
awareness, appreciating
the arts and being able to
discuss them intelligently
thinking critically about
human institutions and
their importance; learning
about psychological,
social, aesthetic, and
cultural processes and
how they are constructed

IW-SLO: B, |
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The Cal Maritime Ocean Initiative (CMOI)

Faculty from the Departments of Culture & Communication and Sciences & Mathematics launched thet@ad M

Ocean Initiative during summer 2014 with the goal of improving ocean literacy (OL) on campus and to establish Cal
Maritime as the leader in OL education among the US Maritiolle@es. A lack of OL among the American public

has been identified by the Pew Ocean Commission and the US Congressional Ocean Commission as a major
impediment to the establishment of a comprehensive national ocean policy. The National Science Fowslation w
directed to provide definitions of OL and guidance for curricula in support of expansion of OL among the US
electorate.

The NSF defines ocean literacy according to seven principles of basic ocean sWiématber through scientific,
historical, ethial or cultural knowledge we seek to promote the understanding of the ocean as part of Cal Maritime’s
core identity and provide students with an awareness of their roles and responsibilities in the maritime world. We
believe that with the vision of trainintpe future leaders of the Pacific maritime industry, Cal Maritime has an
opportunity— and obligation -to take a leadership role in OL education among the US maritime colleges as well as
the broader higher education community.

During the fall semester 2014l] Cal Maritime Freshmen have been invited to participate in a brief survey designed

to assess student content knowledge and attitudes and perceptions about the ocean. This survey is available through
the online portal Formstack; to date more th@nir&oming freshmen have completed the survey. Students who
complete the survey will receive a CMOI reusable water bottle and will be entered into a drawing for an Amazon
Kindle Fire.

Plans for CMOI During the 2018-Academic Year:

e The freshmen survey results will be analyzed and form the basis for a conference proceedings and
presentation entitled\What Do Students Know about the Ocean? Assessing Ocean Literacy at the California
State University Maritime Academy*, at the Maritime Education Summitisti@e, Maine during October
2014.

e The Center for Engagement, Teaching and Learning will host a Faculty Learning Community (FLC) using
funds obtained through the CSU Institute for Teaching and Learning (Award to S. Runyon, $5000) entitled:
"Assessing and Developing Ocean Literacy as an Element of Global Stewardship in an Undergraduate

California StateUniversity, Maritime Academy
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The Culturecurriculum due to its heterogeneous nature (philosophy, literature, foreign languages, performing arts)
offers students warietyof options to fulfill its requirementsLowerdivision or prerequisitecourses are designed to

give the students the foundatidinameworksthey need to successfully master the learning outcomes and educational
objectives established lpperdivision or highersequenced Culture coursels addition to providing students with
indispenshle foundational knowledgeoursesn Cultureoffer extensive opportunities for multidistipary learning,

California StateUniversity, Maritime Academy



General Education Revievl 2014

Curriculum Comparison

Courses offered at Cal Maritime in the Cultygm®gram are desigdeto comply withtransferability requirements
established by the CSU system. Culttoerses at Cal Maritime are therefore comparable to similar courses offered
at other CSU campuses.

Student Learning Goals

Student Learning Outcomes in Culture are not expected to change during the next five years. If the Department were
to offer a minor in Maritime Culture, however, the Progiaewel Student Learning Outcomes would expand to
include additional specific educational objectives related to the new courses that would be offered by the Department.

Resources

The adequacy of current resources to maintain the quality of the Culture program during the next five years will
depend on whether Cal Maritime chooses to offer a new minor in Maritime Culture oneth@rograms. It will

also depend on the number of students coming through the program, regardless of whether the program expands or
not. All indicators seem to predict that the number of students will inevitably increase, in which case the current level
of resources will not suffice to meet the needs of a larger number of students coming through the program.

California StateUniversity, Maritime Academy
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The environmental scan recently conducted at Cal Maritime predicts our student headcount to belh2f@emnd
1,920 students in the next 5 to 8 years as new programs are introduced to the Academy. Consequently, the total
number of students that our Department will need to serve will increase proportionately.

Program Students

A detailed environmeal scan conducted at Cal Maritime clearly indicates that the student body at the Academy is
expected to grow signdantly. If the predictions ithe sudy are to be followed, the number of students interested in
pursuing a minor in Maritime Culturis likely to increase. Because &lulturecourses currently offered are either
General Education or service courses, an increase in the number of students at the Academy will inevitably translate
into a larger number of students taking Cultcwerses, regdtess of whether or not Cal Maritime chooses to offer a

new minor in Maritime Culturegr any new majors.

Career Preparation for Graduates
The Culture& Communication Departmeri$ currently not involved in preparing students for career opportunities

due to the fact that there are no minors nor majof3uitureor Communicatiorbeing offered at Cal Maritime at the
time. As theCulture

California StateUniversity, Maritime Academy
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Programs

Chemistry

Physics

Computer Sciences
Marine Sciences
Mathematics

e Minor in Marine Sciences

Department Mission

The mission of the Department of Sciences and Mathematics is to help students master foundational skills in sciences
and mathematics that they will apply in their major fields of study, their careers, and their lives.

The goals of the Department are to:

e provide courses in sciences, mathematics, and computer sciences that meet the CSU educational requirements for
depth and breadth;

e provide the skillsets to acquire basic quantitative information, analyze the information, solve problems, formulate
conclusions and alternate solutions, and create predictive models.

Department Student Learning Outcomes

The department’s first student learning objectives were developed in 2000 (Appendsivd)learning objeives

were created for the math courses taught by the department and six learning objectives were written for the science
courses. In 2002, courspecific learning objectives were created for all courses offered by the department (Appendix
B).

In 2010 the department replaced its student learning objectives (2000) with the following student learning outcomes:

Sciences- Student Learning Outcomes

1. Understand scientific principles and their relationship to the physical universe.
2. Use theories, principles and models, in conjunction with the scientific method, to analyze problems in science.

3. Acquire and utilize mathematical and computational techniques to both analyze and comprehend problems in
science.

4. Become more proficient dependent learners and effective communicators.

Mathematics- Student Learning Outcomes

1. Apply mathematical techniques and reasoning to problems in math.

a. Understand and perform requisite mathematical calculations and symbolic manipulation, suctices addi
subtraction, multiplication, division, exponentiation, percentages, and algebraic manipulation.

b. Effectively organize, summarize, and present information in quantitative forms, including the use of tables,
graphs, and formulas.

c. Use appropriate technology, including calculators and computers, as tools to assist with numerical and

California StateUniversity, Maritime Academy
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Each of the six baccalaureate degrees offered at Cal Maritime meet the CSU General Education breadth requirements
in the following way:

B.A. Business Adminisation— International Business and Logistics
B1 - CHE 100 (3 units) or PHY 100 (3 units)
B2 - MSC 105 (3 units) or MSC 205 (3 units)
B3 — CHE 100L (1 unit) or PHY 100L (1 unit)
B4 —MTH 100 (4 units), MTH 107 (3 units)

B.S. Facilities Engineering Techiogly (required science and math courses):
B1 - CHE 100 (3 units), PHY 200 (3 units), PHY 205 (4 units)
B3 - CHE 100L (1 unit) and PHY 200L (1 unit)

B4 —MTH 100 (4 units), MTH 210 (4 units) and MTH 211 (4 units)

B.A. Global Studies and Maritime Affairs
B1 - CHE 100 (3 units) or PHY 100 (3 units)
B2 —-MSC 105 (3 units) or MSC 205 (3 units)
B3 — CHE 100L (1 unit) or PHY 100L (1 unit)
B4 —MTH 100 (4 units), MTH 107 (3 units)

B.S. Marine Engineering Technology (required science and math courses):
B1 - CHE 1® (3 units), PHY 200 (3 units), and PHY 205 (4 units)
B3 — CHE 100L (1 unit) and PHY 200L (1 unit)

B4 —MTH 100 (4 units), MTH 210 (4 units) and MTH 211 (4 units)

B.S Marine Transportation (required science and math courses):
B1— CHE 100 (3 units), PHY O (3 units)
B3 —CHE 100L (1 unit), PHY 100L (1 unit)
B4 —-MTH 100 (4 units)

B.S. Mechanical Engineering
B1 - CHE 100 (3 units), PHY 200 (3 units), and PHY 205 (4 units)
B3 - CHE 100L (1 unit) and PHY 200L (1 unit)
B4 -MTH 210 (4 units), MTH 211 (4 unitsMTH 212 (4 units), and MTH 215 (4 units)

Department Programs

California StateUniversity, Maritime Academy
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Chemistry Student Learning Outcomes (SLO)

The Chemistry Program has established the following SLOs:

California StateUniversity, Maritime Academy
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Predict covalenbonding of molecular compounds using Lewis Dot Theory.
Predict molecular geometry, molecular shape and molecular polarity using Valence Shell Electron Pair Repulsion
Theory.

Inorganic Nomenclature

Distinguish between ionic and covalent compounds.

Distinguish between type | and type Il metal ions.

Predict the charge of type | metal ions and matwmic noAmetal ions.

Predict the charge of type Il metal ions using the chemical formula.

Use IUPAC conventions to hame binary ionic compounds, binary covalent compounds, ionic compounds
containing polyatomic ions, and acids.

Chemical Reactions and Stoichiometry

Represent chemical reaction using balanced chemical equations.

Explain the information given by the balanced chemical equation.

Identify types of chemical reactions including precipitation reactions;lesd neutralization reactions, and
oxidationreduction reactions.

Explain the mole concept, and use Avogadro’s number to convert between moles, molecules and ions.
Calculate the molar mass of compounds.

Calculate the moles of atoms, ions and compounds using molar mass.

Perform stoichiometry calculations including limiting reagent calculations and theoretical yield and percent yield
calculation.

Calculate the percent composition of compounds from the claéformula.

Calculate the empirical formula from percent composition.

Thermodynamics

Differentiate between heat and temperature.

Explain the First Law of Thermodynamics.

Define state functions and Hess’ Law.

Calculate enthalpy changes in chemical reastiasing heats of formation or Hess’ Law.

Define exothermic and endothermic, and relate these types of reactions to the relative thermodynamic stability of
reactants and products.

Solutions

List the properties of solutions and distinguish true soluticom heterogeneous mixtures and colloids.
Define solubility, percent concentration, and molarity.

Use the dilution equation to calculate the concentrations of diluted solutions.

Explain factors affecting solubility.

Predict the products of precipitatioractions using solubility rules.

Gases

List the basic principles of Kinetic Molecular Theory.

Define pressure, and explain the source of gas pressure in terms of Kinetic Molecular Theory.

Relate pressure, volume, temperature and the number of moles ofiggsBoyle’s Law, Charles’ Law,
Avogadro’s Law and the Ideal Gas Law.

Explain the basis for the absolute temperature scale.

Use gas laws in chemical stoichiometric calculations.

Use the Ideal Gas Law to calculate the density and molecular weight of gas.

Use Dalton’s Law of Partial Pressures.

Define and distinguish between diffusion and effusion.

Chemistry 205:

California StateUniversity, Maritime Academy
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CSLO 3:

Perform general
chemistry laboratory
experiments using
standard chemistry
glassware and equipmen
and demonstrate
appropriate safety
procedures.

ISLO: B, C

Unable to follow
appropriate laboratory
procedures and
guidelines. Results of
laboratory
experimentation are

t ineffective.

Generally understands
and follows laboratory
procedures and guideling
and achieves acceptab
experimental results.

Effectively follows
laboratory procedures an
sguidelines. Successfully
obtains and interprets
good laboratory results.

California StateUniversity, Maritime Academy
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chemistry course with an associated laboratory (CHE100L), and Chemistry of Plant Processes (CHE205), a water
chemistry cours required for Facilities Engineering Technology majors. The contents of each course are such that

California StateUniversity, Maritime Academy
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Curriculum Review Process

Curriculum matters are presented to the Curriculum Committee and are reviewed by the Committee upembers
request.

Curriculum Changes

There have been no Chemistry courses that have been added, deleted or modified during the past five years. Students
at Cal Maritime would greatly benefit from changing the existing Chemistry | into two separate Chemistry courses:
one serving engineering students (General Chemistry) and one serviagi@oce majors (Introductory Chemistry).

Both of these courses would include a laboratoryetisite (General Chemistry Laboratory and Introductory
Chemistry Labeatory, respectively). Ideally, the General Chemistry course would be-@gepth introduction to

scientific principles and scientific thought by using probkoiving techniques in both a conceptual and mathematical
manner. Topics covered in General Chetngiwould include those currently covered in Chemistry I

e The Scientific Method

e Chemical Calculations

Properties of Matter & Periodic Trends
Atomic and Molecular Theory and Structure
Chemical Reaction Stoichiometry
Thermodynamics

Gases

Solutions

The Intioductory Chemistry course would introduce students to many of the ideas of Inorganic and Organic Chemistry
in a way that requires only basic algebra. This course will emphasize a conceptual understanding of chemical
principles and the role that chemistriays in daily life and in decision making. Topics covered in Introductory
Chemistry would ideally include:

The Scientific Method

Properties of Matter & Periodic Trends

Basic Atomic and Molecular Theory and Structure
Nomenclature of inorganic and organamgpounds
Chemical Reactions

Heat and Energy

Solutions

Gases

Nuclear Chemistry and Radioactivity

Curriculum Comparison

As previously mentioned in the “Content of the Curriculum” section above, the chemistry courses offered at Cal

California StateUniversity, Maritime Academy
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The courses in thehysicsprogram are:

PHY 100 General Physics | (3 units)
PHY 100L General Physics | L4 unit)
PHY 105 General Physics Il (4 units)
PHY 200 Engineering Physics | (3 units)
PHY 200L Engineering Physics | (1 units)
PHY 205 Engineering Physics (4 units)

PHY 100 and PHY 100L are required for MT majors.

PHY 200, PHY 200L, and PHY 205 are remui for FET, MET, and ME majors.

PHY 100, PHY 100L, PHY 200, and PHY 200L may be taken by GSMA and BA majors to meet their requirement
for a physical science elective with lab.

Physics Student Learning Outcomes (PSLO)

The Physics Program at Cal Maritithas established the following PSLO:

1.

2.

3.

4,

Use theories, principles and models, in conjunction with the scientific method to analyze problems in physics.

Acquire and utilize mathematical and computational techniques to both analyze and comprehend problems in
physics.

Understand principles and their relationship to the physical universe.

Become more proficient independent learners and effective communicators.

Physics Educational Objectives

The specific educational objectives expected of students upon completion of the physics courses currently offered at
Cal Maritime follow:

Understand essential properties of physical quantities, units and vectors.

Describe and predict the motions of oltgealong a straight line and in a plane.

Understand and apply Newton’s laws of motion.

Comprehend the interplay between work and energy, and use the law of conservation of energy in practical
problems in physics and engineering.

Understand the conceptsiofpulse and momentum, as well as the conservation of momentum in collisions.
Describe and calculate rotation of rigid bodies and the dynamics of rotational motion. Understand and apply the
concept of angular momentum and angular momentum conservation.

Apply basic concepts of simple harmonic motion and of fluid mechanics.

Understand essential properties of electric charge and of electromagnetic fields and forces.

Calculate electric potential energy and understand the relationship between electric potertiettric field.

Describe the nature of capacitors and the effects of dielectrics, and calculate the amount of energy stored in
capacitors connected in series and parallel.

Analyze direct and alternating current circuits, with multiple resistors, capacitors and inductors in series or
parallel.

Use Lenz’s Law and Faraday’s Law to analyze electromagnetic induction.

Comprehend the interplay between electric and magnetic fields in electromagnetic waves.

Assessment of Program’s Objectives and Outcomes
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The rubric and assessment criteria that follow were created by the Physics Program to assess the PSLO. Mapping to
the Institutionwide Student Learning Outcomes (ISLO) is included.

| | Poor (1) | Acceptable (3) | Excellent (5) |
PSLO 1: Demonstrates little or no Demonstrates some
Use theories, principles  understanding of what uncertainty in what
and models, in information and information and
conjunction with the assumptions are needed t@ssumptions are relevant
scientific method to perform the analysis.
analyze problems in Approach is not directed
physics. to the objectivef the
analysis. Unable to
ISLO: B,C,D organize the analysis.
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e Electronics and Instrumentation (4 units)Cuarrently offered as Electrical Circuits (ME 250, ET 250),
Electrical Circuits Laboratory (ME 250L, ET 250L) or Electricity and Electronics (NA®) 31

e Thermodynamics (2 units) €urrently offered in the as Engineering Thermodynamics (ME 240) or
Thermodynamics (ET 344).

Content of the Curriculum

The physics student learning outcomes and educational objectives are perfectly aligned with theofctimeent
curriculum and, within the extent of its contents, the curriculum prepares students well for the courses that they need
to take later in their majors. Nevertheless, there are serious gaps in the content of the curriculum and entire topics,
which ae critical to the students’ general education and crucial for preparing students for their fields of study have
been cut out. Topics such as heat, light and sound are no longer among the contents of any of the physic courses
offered at Cal Maritime. Theffort towards reducing the curriculum to reach the CSU goal of 120 units is a major
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Physics Program Curriculum Flo@hart Key:

MTH 100: College Algebra and Trigonometry
MTH 210: Calculus |
MTH 211 Calculus Il

DL 220: Global Maritime Distress Safety System
DL 220L: Global Maritime Distress Safety System Laboratory

PHY 100: Physics |

PHY 100L: Physics | Laboratory

PHY 200: Engineering Physics |

PHY 200L: Engineering Phics | Laboratory
PHY 205: Engineering Physics I

NAV 205: Ship Stability
NAV 310: Electricity and Electronics
NAV 330: Meteorology

ET 232: Statics

ET 250: Electrical Circuits

ET 250L: Electrical Circuits Laboratory
ET 340: Fluid Mechanics

ET 340L: Fluid Mechanics Laboratory
ET 344: Thermodynamics

ME 232: Engineering Statics
ME 240: Engineering Thermodynamics
ME 340: Engineering Fluid Mechanics

ENG 250: Electrical Circuits and Electronics
ENG 250L: Electrical Circuits and Eleotrics Laboratory

Curriculum Review Process

Curriculum matters are presented to the Curriculum Committee and are reviewed by the Committee members upon
request.

Curriculum Changes

There have been two courses that have been eliminated during theg@astfis. The first course, Physics Il (PHY
105), an algebréased course that studied principles of electricity and magnetism, still appears listed in our school
catalog. The other course eliminated, Engineering Physics Il (PHY 210), was a chiksllisourse that explored
concepts of heat, light and sound.

In the past, students majoring in Mechanical Engineering were required to take Engineering Physics I, Il and lll.
Engineering Physics Ill ceased to be a required course for Mechanical Engiriajamg in order to reduce the
number of total course units for that major.

Another curriculum change occurred when students majoring in Engineering Technology were required to take
calculus and calculdsased physics courses. Students majoring in Engineering Technology had until then been
required to take (algebra-
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Courses offered at Cal Maritime in the physics program are designed to meet the transferability requirements
established bthe CSU system. Physics courses at Cal Maritime are therefore comparable to similar courses offered
at other CSU campuses.

Pedagogical Narrative

The faculty members in the physics program are committed to helping students with different backgrounds and
abilities achieve the student learning outcomes and educational objectives of the program. The pedagogies employed
vary among faculty and Appendix F contains the teaching philosophy and pedagogies of the physics faculty.

Equipment Resources

In additian to classrooms for lectures, the physics program counts with a small laboratory that can accommodate up
to 18 students. The laboratory equipment is such that it enhances students’ conceptual learning of mechanics by
adding visual and tactile componertsaugh hand®n experience. Although the equipment adequately fulfills its
purpose, updating it so that students become more engaged in laboratory experiments would greatly benefit the
students’ learning process. Particularly engaging are experimenthétlange students’ predictions (as opposed to
laboratory exercises in which students simply collect data). If the program were to expand to offer a minor in physics,
the Department might want to consider acquiring laboratory equipment for one of the courses it currently offers,
Engineering Physics Il, as well as for one of the two new courses that would need to be taught (Engineering Physics
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Student Learning Goals

Physics Student Learning Outcomes are not expected to change during the next five years. If the Department were to
offer a minor in physics, however, the Physics Edunati©bjectives would expand to include additional specific
educational objectives related to the two new courses that would be offered by the Department.

The process by which the Physics Student Learning Outcomes are reviewed has been describedtlaarlier in
document.

Curriculum
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Computer Science Program

The courses in the Computer Scienpeogram are:

e COM 100 Introduction to Computers (2 units)

e COM 220 Programming Applications for Engineering Technology (ET) Majors (1 unit)
e COM 220L Programming Applications for Engineering Technology Majors Lab (1 unit)
e COM 395 GIS -Geographic Information Systems (3 units)

Curriculum

COM 100 is a required for Marine Transportation (MT) majors and taken during the first semester of their freshmen
year. COM 220 and COM 220L are required courses for MET and FET majors and taken during the first semester of
their sophomore year, and these course are taught by faculty from the Engineering Technology Department.

COM 395 Geographic Information Systemd3%33 units) is a relatively new course and was added to the curriculum

in 2010 as an elective course for all majors. It was taught for the first time during the spring semester of 2010, the fall
semester of 2012, and will be taught again in the fall of 2013. GIS is taught at the other 22 CSU campuses and most
other campuses are members of the CSU GIS program. http://www.calstate.edtMgistademy is not yet member

of the CSU GIS program, but we haveeatted the annual CSU GIS meetings during the summer.

Resources

There are three computer labs on campus each with 24 computer stations connected to the campus network and
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e Introduce students to the use of Geographical Information Systems (GIS) a digital mapping program

Assessment of Computer Science 100 Student Learning Outcomes

The course student learning outcomes were assessed in four sections of COM 100 in the fall semester 2005 (Appendix
E).

The methods used to assess student learning outcomes were:

Questions in exams which require critical thinking skills and recall of knowledge
Case studies requiring Internet research and use of applications

Graded lab activities involving various computer skills

Student selassessments performed several times during theecours

e Student projects using specific computer applications
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MSC 100 Introduction to Geological and Chemical Oceanography (3 units)
MSC 105 Introduction to Biological and Physical Oceanography (3 units)
MSC 200 Oceanographic Instruments and Analysis (3 units)

MSC 200L Oceanographic Instruments and Analysis Lab (0 units)

MSC 205 Marine Biology (3 units)

MSC 390 Independent Study in Marine Sciences (hits)

Either MSC 105 or MSC 205 may be taken by GSMA and BA majors to meet their General Education Regjuiremen
B2 Life Science.

Curriculum

The marine science curriculum was developed over 35 years ago and it was created at a time when the school only
offered two majors (Marine Engineering Technology and Nautical Industrial Technology) and each major had open
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Percent correct on 46% 66% 94% 7%
final diagnostic test
Percent change + 37% + 49% +56% + 54%
Spring 2001
Section 1 Section 2

Number of students 23 23
Percent correct on initial diagnostic exam 34% 12%
Percent correct on final diagnostic exam 56% 54%
Percent change +22% +42%
Fall 2001

Section 1 Section 2 Section 3 Section 4
Number of students 15 12 24 16
Percent correct on 39% 13% 7% 6%

initial diagnostic test

Percent correct on 64% 55% 46% 40%
final diagnostic test

Percent change + 25% + 42% +39% + 34%
The results of this assessment showed that students improved their understanding iof kpH 100 significantly

by taking the course; an average improvement of 40%. The results of the assessment indicated that no changes were
needed in the instruction of MTH 100.
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20122013 $4,857 438 $11/student

The cost for supplies in 2012012 was higher even though the number of students served was lower because 2011-
2012 was a “st&-up” year with new supplies and those supplies were reused iR2Z20132

Demand for the Program

The department provides required courses in all majors at the Academy and the courses are the foundational
prerequisite courses for over sixty courses at the Academy (Appehdix K

In 2005, the department drafted a proposal to offer a bachelors degree in Sciences and Mathematics. The degree was
designed specifically for individuals interested in becoming high school science and math teachers (App&ndix L).

the time and still today, our nation and state, has a chronic shortage of qualified science and math teachers in its high
schools and junior high schools. A recent report by the National Center for Educational Statistics showed that 37%
of the high shool math teachers and 31% of high school science teachers lacked the proper educational background
or certification to teach the classes they were teaching.

Thedegree in Sciences and Mathematics eesigned to increase the number of credentialed klgbosteachers in
chemistry, physics, and mathematics. The proposal projected that the first entering class (fall 2007) would have had
approximately 30 students and continued to grow at a rate of 38tndentseach year. Our graduates would have
expaned
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If the Physics Program were to expand following the recommendations of thisusBlf laboratory equipment for

new plysics laboratory courses, as well as Ubnased computers, would need to be purchased. An increase in the
number of faculty teaching in the Program would also require additional research and travel funds for faculty
development.

Department Lab Resources
Recommended annual operating budget for lab supplies = $2,000 (chemistry) + $2,000 (physics) + $1,000
(oceanography) + $1,000 (math & computer sciences) = $6,000.
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