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Bakersfield College 

Program Review – Annual Update 
Attachments (place a checkmark beside the forms listed below that are attached): 

 Faculty Request Form   Classified Request Form   Budget Change Request Form 

 ISIT Form    M & O Form     Best Practices Form (Required)  

 Other: ____________________  

 

I. Program Information: 

Program Name:  Physics and Astronomy   

 

Program Type:   Instructional   Non-Instructional 

 

Program Mission Statement: The mission of the Physics and Astronomy program is to provide the rigorous science 

foundation necessary for students to acquire the skills, knowledge, intellectual curiosity and scientific literacy essential 

for a wide variety of careers in this rapidly changing world. We definitely stress critical thinking with problem solving!! 

 

Program Description:  We primarily offer transfer level courses designed to satisfy the needs of science, engineering, 

computer science and architecture majors, allied health students, college general education requirements, and liberal 

studies teacher credential programs. Through our transfer degree, we provide a reliable means of transferring to four-

year institutions in continuation of advanced degrees in fields requiring a rigorous background in physics and/or 

astronomy. Community outreach efforts comprise a smaller, yet still important, part of the work we do. 

 

Degrees and Certificates: We are in the process of getting our Physics AS-T degree approved. The AA and the AS degrees 

will be discontinued, as the AS-T degree is considered a fortiori to be a much more useful degree for very little additional 

requirements. 

 

II. Program Assessment:  

a. How did your outcomes assessment results inform your program planning? The assessment of our astronomy 

offerings have led us to stress even more the “how-to-do-college 101” skills + techniques students need to 

succeed in any college transfer-level class. We will also have the Physics of Cosmos students use the online 

homework system “Mastering Astronomy” used in the Solar System course. Several years ago we created the 

Solar System course from the first half of the Physics of the Cosmos course. That concentration of coverage 

seems to help. We will explore the creation of a course from the second half of the Physics of the Cosmos course 

that will cover stars, galaxies, and cosmology. For the planetarium outreach part of our program, the continued 

rave reviews, repeat visits by K12 schools year-after-year, and very rapid selling out of planetarium evening 

shows illustrate the need to continue our planetarium offerings. The Planetarium is also a draw for the NON-

science major students to enroll in the astronomy classes.  

In the physics area, we were required to abandon the discussion component of all physics courses that we offer 

(due to ramifications of Title V). An in-depth CLIP study of this component of the physics courses indicated a 

strong correlation with student problem-solving abilities. It is believed that the removal of this effective 

component of the course is responsible the poorer results that have been noted in recent years in problem-

solving skills. As a consequence some courses (on a trial basis) may employ a newer strategy in which the lecture 
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portion of the course becomes a directed “outside of class” component, using on-line media. This would leave 

what used to be lecture time for interactive problem solving sessions and discussions. 

 

b. How did your outcomes assessment results inform your resource requests this year? Our increase in some class 

supplies (clipboards, spectrometers) was not the result of outcome assessment but the result of institutional 

desires to increase FTES leading to the increase in section size by 20 students per section for two sections of 

Astronomy. In physics submissions of lab assignments from lab teams consisting of three or more students 

(necessary when equipment is limited) has shown that learning is diluted when lab groups get bigger than two 

to a team (apparent from similar submitted text and other entries in lab write-ups by students within the same 

team). Requests for materials have in part been driven by the need to keep lab teams down to two students 

each. 

 

c. Note any significant changes in your program’s strengths since last year. There were no significant changes in 

our program’s strengths from the previous year. Productivity levels are essentially the same. 

 

d. Note any significant changes in your program’s weaknesses since last year. The astronomy student retention and 

success rates continue to be below the collegewide average. The positive uptick in the retention and success 

rates from the previous year are not statistically significant. Retention rates in physics classes range from fair to 

very good. The poorest retention rates are always in the first physics course of the sequence. For many of the 

students, it is their first experience with a physics course and they are unprepared for the level of critical 

thinking and problem-solving skills required for success in physics. Retention rates for the second and third 

course are significantly and progressively better. These courses are populated by students who were successful 

in previous courses in the sequence. One weakness that can only have an administrative resolution is that in 

successive courses within the physics sequence, it will happen that some students when moving from one 

course to the next will find themselves on a waitlist and not be able to get into a section and continue their 

program. This happens when there is a reduction in number of students needing a “next course in the 

sequence”. If there isn’t a majority of students to make an extra section go, some students will be denied that 

next step in their program, which often times amounts to a year’s delay in their programs. It would be equitable 

to guarantee all students who enter a program, and who complete each course with a passing grade, a 

guaranteed spot in the next course. 

 

e. If applicable, describe any unplanned events that impacted your program. N/A 

 

 

III. Technology and Facilities Analysis   

a. Has your program received new or repurposed technology in this cycle?   No 

i. If yes, how have you assessed the outcome of the use of that technology and its effectiveness as it 

relates to student outcomes?   

 

ii. If no, what technology could play a contributing factor in future student success and outcomes for your 

program? How would you evaluate the use of this technology? New technology would be the use of 

clickers to increase student engagement. We would evaluate the effectiveness by comparing SLO 

assessment results using the same exam questions from pre-clicker eras to post-clicker eras.  

The college needs to be planning for the eventual replacement of the SciDome all-dome video 
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projection system. It is essentially a computer system with a data projector and the computers are now 

seven years old. In the physics area, labs equipped with laptops (or PC’s) or ThinClients would enable 

online lab simulations, online demonstrations, online homework services, and instructor led interactive 

problem sessions to enhance student engagement and provide access to some of the best freeware and 

resources available for learning. This could be evaluated, in part, by student questionnaires and 

comparison with course SLO assessments from previous years. Most of the current equipment for the 

introductory physics (Physics B2A & B4A) lab has been purchased more than 10 years ago.   A Vernier 

advanced mechanics package is one reasonable solution that will modernize our introductory physics 

lab.  Interesting features of this system include LabQuest-2, which offers a state of art technology - 

digital data collection capabilities; the packable also offers the flexibility of twelve or more different 

mechanics experiments.  This package is designed for science and for STEM education. 

 

iii. How might other areas use this technology? Other programs in our department and other departments 

are already using clickers with success. The Earth Science classes use the SciDome system to learn about 

the Earth’s climate system and Geography classes could do the same thing. Full-dome shows describing 

space exploration’s effect on the human body as well as shows on astrobiology can elucidate principles 

of biology and engineering in a way that can be done only by an immersive environment. Similarly, full-

dome shows are being produced to describe extreme weather events and geology. 

 

       (NOTE: Technology requests can be made by filling out the ISIT Request form.)  

 

 

b. Has your area received any facilities maintenance, repair or updating in this cycle?  If yes, how has the outcome 

contributed to student success?  The Planetarium’s Goto Chronos star project is serviced every year by Ash 

Enterprises as part of an annual preventative maintenance contract for this $400K+ hardware. We also have an 

annual insurance type of agreement with Spitz, Inc. for the SciDome all-dome video projector. The physics area 

has received very little maintenance in this last cycle. We are waiting on the installation of lighting in the optics 

room, a repair of the whiteboard in one of the physics labs. An updating of projection systems in the physics labs 

(to higher resolution hardware) is becoming a critical issue. 

 

        (NOTE: Facilities and M&O requests can be submitted by completing the M&O request form) 

 

   

IV. Trend Data Analysis:  

Discuss any significant changes in data trends over the last year using data provided by Institutional Research.  Metrics 

may include the following: 

a. Changes in student demographics (gender, age and ethnicity): Astronomy enrollment has seen a slight increase 

in the percentage of females and those 20-29 years of age taking the classes. There has been a slight increase in 

students with Hispanic surnames over the last six years in the physics courses. Distributions in age and gender, 

however, remain roughly the same. 

b. Changes in enrollment (headcount, sections, course enrollment and productivity) The decrease in astronomy 

student headcount last year was due to the sole astronomy instructor taking on being chair of ISIT. Productivity 

levels remain in the low 20’s, or 4 pts above the college average.  

The enrollment in the physics courses remains pretty much the same as it has for the past six years. State 
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specified caps have been responsible for limiting the number of sections in the introductory trig-based and 

calculus-base sequences to 3 sections and 4 sections respectively. The number of sections of the continuing 

courses in the two sequences has been predictively controlled by that. Demand to enter both sequences has 

gone up very slowly over the last six years, as is evident by the sizes of wait list for those courses. 

c. Success and retention for face-to-face, as well as online/distance courses: The astronomy student retention and 

success rates continue to be below the collegewide average. The positive uptick in the retention and success 

rates from the previous year are not statistically significant. Based on data gathered from students on the 

degree and career goals from surveys on the first day of class, over 95% of the students are not going into a 

STEM-related career and choose astronomy because it is the “coolest” of the sciences and they want to learn 

about the “stars” without realizing that astronomy is astrophysics. This type of student and pre-conception of 

astronomy students is shared by astronomy students across the nation. Increased numbers of astronomy tutors 

in the Tutoring Center or “astronomy mentor students” on STEM-grant funded stipend/work-study would help 

to increase student success + retention rates.  

Retention rates for the physics courses generally are progressively better for later courses in each of the two 

sequences, as later courses are populated by students who have been successful and received passing grades in 

the earlier courses. Attrition rates for the physics courses has run from -2% to +20% over the last cycle (negative 

values are due to more people finishing a course than the nominal section size due to instructors taking on 2 or 

3 extra students at the first of the semester). 

d. Degrees and certificates awarded (five-year trend data for each degree and/or certificate awarded): There are 

no degrees or certificates awarded in astronomy. An AS-T degree in physics is in the approval process currently, 

and is hoped to be in place for the 2014-2015 academic year. The AA and AS degrees in physics are being 

discontinued, as the AS-T degree is considered a much stronger degree for only slightly more achievement. 

e. Other program-specific data (please specify or attach): 72 K-12 school fieldtrip groups + 8 evening public shows 

in the Planetarium in 2012-13.  

 

 

V. Progress on Program Goals: 

List the program’s goals from the previous Program Review. For each goal, please discuss progress and changes. If the 

program is addressing more than two (2) goals, please duplicate this section. 

 

Previously Established Goal 1: (state goal) Discipline promotion 

Progress on Goal: We will continue working on this with outreach to the community at large via the night sky 

column in the newspaper and the planetarium shows (for astronomy) and outreach to the high schools for physics. 

 Completed:   ____________________ (Date)                               Revised:   ____________________ (Date) 

Comments on Goal 1: Goals 1 and 2 are the two from the department-level APR turned in last year that apply down 

at the Physics degree program level. The action plan for Discipline promotion was to generate literature, seminars, 

online sites, and more face-to-face encouragement to students to see our areas as excellent career choices. This 

goes beyond the Physics Olympics that brings in all of the high school physics classes in the spring. There was to be 

work with the STEM counselor and STEM grant support to accomplish these. BC had two teams of students 

participate in the National Student Solar Spectrograph Competition in May 2013 at Montana State University. One 

team received financial help through MESA and the other team did not receive any institutional funds. 
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Previously Established Goal 2: (state goal) Improve professional development through training in areas specific to 

STEM and pedagogy. 

Progress on Goal: There was to be STEM grant funding for this but the astronomy professor continues to self-fund 

his professional development. 

 Completed:   ____________________ (Date)                               Revised:   ____________________ (Date) 

Comments on Goal 2: Goals 1 and 2 are the two from the department-level APR turned in last year that apply down 

at the Physics degree program level. The action plan for professional development said that funding is available 

through the STEM grant for this and that faculty need to be encouraged to be involved. 

 

Previously Established Goal 3: (state goal) Effective personnel plan for teaching physics courses in the future. 

Progress on Goal: Physics instructors are still assuming part of their loads teaching engineering courses. An 

adequate number of adjuncts to teach occasional sections of physics courses at times that are known to be aligned 

with student schedules are not known to the department. 

 Completed:   ____________________ (Date)                               Revised:   ____________________ (Date) 

Comments on Goal 3: Currently there are two instructors teaching all of the physics courses at Bakersfield College 

(with the exception of one lab section offered in the spring each year, which is taught by an engineering instructor). 

Those two physics instructors also teach a combination of engineering and physics courses to maintain a full load. If 

enrollment increases of the magnitude that are projected in the next ten years do come, it is likely that the physics 

courses B4A, B2A, B4C and possibly B4B and B2B would be expanded to one extra lab section each. If this 

becomes the case, then these two physics instructors would have full loads teaching just the physics courses. 

Ostensibly, this would necessitate the hiring of another full-time faculty member, preferably one who is qualified in 

both physics and engineering disciplines. It is further suggested that an endeavor be made to contact suitably 

qualified people to fill out a deeper pool of adjunct faculty members for physics and engineering courses than we 

currently have. It is possible that contacting both working and retired high school instructors and technical 

professionals may yield a larger group of minimally qualified prospective instructors for the technical courses that we 

teach in physics and engineering. In the past we have at times sought adjuncts to teach courses in a "hit-or-miss" 

fashion. With a reasonably deep list of prospects, it would be easy to obtain an able and willing instructor for a 

course, even when a large fraction of those contacted would decline. 

VI.  Curricular Review (Instructional Programs only): 

a. List each of the courses offered within the discipline’s academic program in the first column, using one row per 

course. Place an X in the appropriate column to indicate when the course is scheduled for review.   

Course 2013-2014 

(2019-2020) 

2014-2015 

(2020-2021) 

2015-2016 

(2021-2022) 

2016-2017 

(2022-2023) 

2017-2018 

(2023-2024) 

2018-2019 

(2024-2025) 

Astr B1   x    

Astr B2   x    

Astr B3   x    

PHYS B2A      x 

PHYS B2B      x 

PHYS B4A      x 

PHYS B4B      x 

PHYS B4C      x 
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b. List courses that are proposed for addition. None for sure at present but exploring possibility of creating a Stars, 

Galaxies, & Universe course.  A one-unit “success lab” has been suggested as an optional course that can be 

taken by students who are concurrently taking one of the 5 physics courses. These success labs are intended to 

give students the opportunity to participate in discussion-like sessions similar to the ones that had to be 

removed from the physics courses. 

 

c. List courses that are proposed for deletion.  None 

 

d. List any changes the program has made to online/hybrid/distance education courses. N/A 

 

e. Provide an update on the program’s transition to adopting a Transfer Model Curriculum (AA-T or AS-T), if 

applicable. N/A (Astronomy). A Physics AS-T degree has been submitted for approval. The physics core courses 

for this degree have been submitted for C-ID numbers. The curriculum has been aligned to the TMC and also 

been submitted for approval. 

 

 

VII. Conclusions and Findings:  

Present any conclusions and findings about the program. 

 

The Astronomy area in the Physical Science Department remains strong with steady enrollments and productivity levels. 

The Planetarium continues to be a place treasured by the community. Student success and retention levels could be 

improved with more peer tutoring paid with STEM grant money or GUI funds. The Physics area in the Physical Science 

Department also sees enrollment and productivity levels that have been and are projected to be very strong and 

predictable into the near future. The adoption of an AS-T degree in physics should be a powerful asset to any student 

completing those courses for which it is awarded, whether they are in a physics, engineering, or other program. The 

beginning of an extended period or cycle in which the assessment of student learning outcomes is pursued promises a 

methodical approach to evaluating teaching strategies that will improve our program.  


