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Form: "2021/2022 Program Review" 
Created with : Taskstream  

Participating Area:  Physical Sciences 

2021/2022 Program Review 

(REQUIRED) Name of Lead Writer and Manager/Service Area Supervisor 

Lead Writer: Dr. Irena Stojimirovic  

Manager: Dr. Paloma Vargas 

(REQUIRED) In what ways (if any) did changes to an online/remote modality due 
to COVID-19 impact student success and equity in your area/program?  Please 
provide evidence.  

The Physical Sciences program includes courses in PHYN, OCEA, and ASTR. These courses are 

general ed courses and attract a diverse student population (in terms of college majors).  As all of 

these courses teach science concepts to the generally non-science population (except for PHYN 

105 which serves science teachers). Our teaching approach is focused on cultivating interest in 

science, understanding of how science is done and to develop students into critical thinkers and 

scientifically literate communicators. When properly taught, these courses are hard for our 

students. They require highly engaged faculty actively using culturally relevant pedagogy to 

bring students to participate in the learning process. In pre-pandemic times we combined our 

student centered approach with many on campus activities such as star parties, astronomy nights 

and STEM lecture series to bring students and faculty together outside of the classroom, to make 

science relevant,  to create a community of learners and a sense of belonging to the college 

culture. Of course during the pandemic all of these were taken away from our students. 
  

We used a Data Dashboard to explore some trends relevant to this question. Course success rates 

were calculated for PRE-covid using only Spring and Fall semesters from Spring 16 to Fall 19. It 

was decided that intersession and summer populations were too different to include in 

comparisons. COVID success rates were calculated using only Fall 2020 and Spring 2021 from 

the data dashboards. It was decided not to use Spring 2020 since it was a turbulent time for 

students. Success data is shown in the bar graph. 



 

 

 

The switch to online/remote modality had no impact on OCEA courses since they had been 

previously taught in an online modality during the intersession Pre-Covid. We did offer OCEA 

during the Fall 2021 semester and saw an increase in their popularity in the Fall 2021 semester 

such that we decided to offer more sections in Spring 2022.  

The PHYN courses were not previously taught primarily online, but still did not see significant 

changes in success during the pandemic.  

Prior to pandemic, we have a track record of teaching ASTR 101 online with student success 

rates at 56% and during pandemic (Fall 20, Spring 21) at 68% rates. Pre Pandemic, our f2f 

success rates were at 65% in this course. What does this mean? Did we improve so much, 

driving the online success rates above the pre pandemic f2f success rates? I think it is hard to 

know but highly unlikely. From my personal experience online learning is suited for a minority 

of Mesa students and they do well. Many students enroll in online classes as they are more 

convenient for their work schedule. Some enroll as they think online classes will be easier than 

on campus. Many cannot keep up with the material on their own and would have benefited from 

being in the f2f class. This is why traditionally our online rates were lower than f2f rates. This is 

of course a trend seen across nation. During the pandemic student success went up, surpassing 

f2f success rates. Although it would feel great to pat ourselves on the back and say we did a great 

job - most likely these high scores are results of cheating both in terms of getting help from other 

humans or internet resources. Faculty shared experiences that often the quality of work submitted 

by students mismatched their ability to communicate and critically think during the class time. In 

addition, prior to the pandemic some of our ASTR 101 instructors had no experience teaching 

online. Help was offered by the more skilled faculty at the department. While there was maybe 

no decrease in the quality of instruction (classes were REMOTE not WEB), the level of 

assessments and/or enforcement of academic integrity may have been compromised, making it 

easier for students to succeed.  

ASTR 102 data may not be statistically significant as we taught this course once before 

pandemic and once during the pandemic. Comparison between these two shows a decrease in 

success rates during the pandemic.  



ASTR 111 labs saw larger decreases in student success during the pandemic. This makes sense 

for the labs because it is hard to teach labs online such that students are engaged and drawing 

conclusions from data.  
  

According to the Data Dashboards, there is a significant equity gap for Black/African American 

and Latinx students in our ASTR courses. These gaps grew slightly among our Latinx students (-

5.7% to -5.8%) during the pandemic semesters. They grew more significantly for our 

Black/African American students (-13.6% to -30.4%). We also saw increased equity gaps in our 

PHYN courses for our Latinx students (-2.7% to -7.4%). Finally, we noticed that we have some 

equity gaps for successes for our Male students. These gaps appear to be related to our PHYN 

100 and PHYN 101 courses, but that they were not related to the pandemic. In fact, these gaps 

are not significant for courses during the pandemic. In terms of enrollment, our program has had 

steady enrollment overall. We had a small dip beginning in Spring 2017, but we added two new 

full time faculty members in Spring 2019 when enrollment began to increase again. One area of 

interest can be seen in the graph is in our enrollment of male and female students. The graph is 

showing the total number of male and female students in all courses in our program for each 

semester. The numbers of male and female students have mostly been equal. Spring 2020, the 

beginning of the pandemic, is shown with a blue line. Notice that a gap emerges between our 

Male and Female students. The gap appears to be significant compared to previous semesters. 

Coupled with evidence of achievement gaps for male students, this is something that we will 

continue to monitor.  

 

 

 

Enrollment proportions by Ethnicity did not provide any areas of concern only in that there is not 

enough data to determine any definite trends.. The pandemic may be showing an increase in 

Black/African American students and a decrease in our Asian population in the courses. 

Similarly, our proportion of White students had been on the decline, but rose after courses went 

online. Similarly, our Latinx student population declined post-pandemic. Trends between Spring 

2020 to Fall 2020 to Spring 2021 are of particular interest in terms of evaluating the online 

modality because they tell us a short story of what students were thinking during this time 

period. The students in Spring 2020 were following trends set up before the pandemic (i.e., 



Asian enrollment on the rise). Students had a taste of the online environment to a certain extent 

during Spring 2020, but this was an emergency situation. Students went into Fall 2020 knowing 

that courses would be online. The courses in this program are primarily service courses 

supporting general education. It is possible that these students needed these courses to complete 

degree requirements, but none of them were necessary to their program (with the exception of 

PHYN 105 which is specific to students in the Teacher Education program). Enrollment for 

Spring 2021 was the second semester of remote learning. The students again knew that they were 

choosing an online modality and had significant experience with it during the Fall 2020 

semester. Looking at these trends, it appears that our Latinx and Asian students were beginning 

to drop off during our pandemic semesters opting out of remote instruction. However, our White 

and Black/African American students appear to be opting in. This may be something to consider 

as we move forward.  

  

Due to the COVID-19 pandemic and shift to virtual learning and closing (or restricted access to 

campus or group get togethers), we were unable to offer our monthly star parties and Astronomy 

Night events. Astronomy Night is an event organized once per semester initiated in the Spring of 

2017, and has run every semester until Spring 2020 due to the COVID-19 pandemic. Astronomy 

Nights are education outreach events aimed at the SDCCD community. During Astronomy Night 

visitors are invited to our rooftop observatory and we also set up telescopes on the grounds of 

Mesa college where visitors can take a peek at the stars and planets. Astronomy Night typically 

starts with a lecture about current events in the sky. Our Astronomy Nights typically host 

hundreds of visitors each semester, mainly Mesa college students. These Astronomy Nights 

provided all students across campus with a unique opportunity to access the night 

sky.  Unfortunately as campus has been closed or restricted to access, this important event was 

not able to take place over the last several semesters.  
  

In addition we typically offer monthly star parties open to students in our physical sciences 

programs. The goal of star parties is to provide more inclusive hands-on experience for all 

students currently enrolled in physical science courses. These activities advance the delivery of 

our courses by using technology to advance student's learning and build a sense of community 

that nurtures learning by providing opportunities for faculty and students to interact outside of 

the formal classroom setting. Astronomy Nights similarly build and sustain a sense of 

community across campus. The interdisciplinary nature of astronomy sparks many discussions 

during these events and provides an opportunity to promote interest in science, technology, 



computer science, engineering. Unfortunately due to the COVI-19 pandemic, we were unable to 

provide these opportunities. This Fall 2021, we are slowly bringing back the star parties, but 

have to limit access to those courses taking place on-campus. 
  

(REQUIRED) What practices has your area/program implemented since the last 
program review cycle that you would like to improve/continue? Identify impacts 
on student success and equity.  

The online modality was the emphasis of much of the course changes and improvement over the 

last 18 months both in terms of course content development and course pedagogical delivery.  

Certainly we all reflected more on how we approach online teaching and we participated in more 

professional development related to teaching online. In addition, the pandemic has initiated more 

collaboration and discussion across departments and as a result delivery of our online courses is 

significantly better. We used department meetings to share practices that work. For example to 

encourage active learning we had to come up with ways to incorporate student-student 

interaction through the use of in-class worksheets and activities often using Google 

docs/slides/jamboards, PhET and NAAP simulations and Pivot Interactives. Some of our new 

hires such as Prof. Stevi Colby and Jen Snyder are true leaders in online transition not just at our 

department but on campus as well.  

Most faculty developed a repository of interactive video lectures (with embedded questions) and 

videos of problem solving. Some of us learned video editing, so that we can integrate demos, 

lecturing, and writing all in a single video. These videos are still useful and available to students 

even after we transitioned back to campus in the Fall 2021. In the classroom it is a challenge to 

set the pace that everyone can follow. Some students are more prepared than others, some learn 

faster than others. If students can do part of learning at home by watching video lectures, we can 

use in-class time more effectively for discussion and/or problem solving. During this semester 

we have been told by many students that they watch videos multiple times, before and after f2f 

lectures as that helps them understand material and/or formulate questions.   

Also to provide for hands-on experience we created experiments that were supplied to students 

via lab kits. Some of these may continue to find its place even post-pandemic in some of our 

lecture courses, cost allowing.   

Although some of us used zoom for online teaching prior to the pandemic, now all of us are 

skilled zoom users. This allows us not just to be more effective in teaching online, but it also 

provides for easier communication in regard to any administrative issues. Many of our courses 

require problem solving and we all learned how to use tablets, pads, cameras etc to write, draw 

and solve problems in a virtual environment.  
  

During pandemic, many faculty have been working on efforts to close achievement gaps through 

increased classroom engagement. And many of them were successful online instructors prior to 

the pandemic. However, they were successful instructors of online students. The students online 

during the Fall 2020 and Spring 2021 semesters were not online students, but students taking 

classes online. The important distinction is that typical online students choose this modality 

because it works with their personalities, skills, and schedule. The students taking courses during 

the Fall 2020 and Spring 2021 did not necessarily fit this description. To serve these students, 

our faculty experimented with both asynchronous and synchronous online modalities. The idea 

was to help students without online learning skills to develop strategies for learning and 



engagement with the material. Many faculty used online class meetings and synchronous 

breakout rooms in order to keep students interested.  
  

In addition, much effort over the last year has been spent on boosting interest and enrollment in 

our PHYN 100 - Physical Science and PHYN 101 - Physical Science Laboratory courses. The 

goal for this course and laboratory is to provide education for students who don’t necessarily 

have the goal of becoming scientists but who need some knowledge of science to function as 

informed citizens in society. This Physical Science course and laboratory may be the only 

exposure to science that students ever get. Therefore, the goal is to ground the learning process in 

every-day life experiences, making content relevant to students, especially as the world we live 

in is increasingly dominated by science and technology. Physical Science is a survey course that 

introduces several fields of science in one course. As opposed to teaching the disciplines outlined 

in the course as separate fields of science, over the last year Dr. Stevi Colby structured the course 

through an integrated approach where the foundational fields within physical science (physics, 

chemistry, earth science and astronomy) are presented together to understand issues and events 

that students deal with in the environment they live in. Although the topics of the course have not 

changed significantly, there are still some significant gaps between the original vision of the 

course and the current course. Some investigation may be needed to determine whether the 

course is significant enough to develop as a new course in Curricunet. A new course with a more 

appropriate name (like “Integrated Physical Science” or “Physical Science in Everyday World”) 

may resonate better with students and be more culturally relevant.  
  

Like all Science courses, significant changes were made during the pandemic to accommodate 

labs to an online modality. For both Astronomy and Physical Science labs,  Dr. Stevi Colby 

worked with  

ILT Mike Lewis to design, develop and implement hands-on activities and experiments for 

students in the form of laboratory kits to be utilized at home. The PHYN 101 kits provided 

students with the tools and materials they needed to design and carry out experiments in the 

fields of electricity and magnetism, sound waves, greenhouse effects and optics. In addition, 

small kits were sent to students in PHYN 105: Physical Science for Elementary Education. This 

is not a lab course, but has a hands-on component when taught on campus. In conjunction with 

the kits, Dr. Colby created labs using video labs from Pivot Interactives.. These videos give 

students laboratory experience through scaffold exercises, but also allow students to take real 

measurements, change variables, adjust the experimental set-ups and gain experience in graphing 

and analysis of data.  
  

We expect both the lab kits and Pivot Interactive labs to become part of the on campus learning 

environment. Some of the equipment in the lab kits is small and portable enough to allow 

students in the lecture courses to have some evidence-based activity to help engagement with the 

material. This type of engagement is essential from an equity standpoint to provide students with 

limited backgrounds with context for the course. In addition, the Physical Sciences department 

was able to get 48 laptop computers as part of Covid Relief funding so that students can use the 

Pivot Labs in their lecture courses. The simulations can provide students insight into mechanisms 

not visible in the real world, such as the motion of electrons in wires, which adds depth to their 

understanding when combined with working with physical equipment. In addition, the Pivot 

interactives can allow students to take data at locations not readily accessible at Mesa, such as 

measuring water quality of rivers around the country. 



  

  

(REQUIRED) What practices has your area/program implemented since the last 
program review cycle that you would like to change/discontinue? Identify impacts 
on student success and equity.  

Of course, one practice that was implemented in the last year was online learning. As discussed, 

we have had online offerings for a small fraction of the lecture courses previous to the pandemic. 

This was intentional to serve students' needs for online education, regardless of their lower 

success rates in the online courses. However, some courses, especially laboratory courses had not 

been offered online before and probably will not be again. In addition there is a big difference 

between WEB and REMOTE online course modalities. Where REMOTE classes are trying to 

create learning communities and mimic f2f learning, WEB classes do not require class meetings 

relying on student’s maturity and self-motivation to do well in college level classes. Traditionally 

this is not a student population we serve and therefore WEB course offerings should be highly 

limited. 
  

Most of our instructors are experienced online educators skilled in creating student centered 

learning in the REMOTE online environment. However, the greatest challenge was to produce 

the same level of active engagement as we had in f2f courses. In the zoom classrooms, many 

students option not to have their cameras on and not to actively and meaningfully participate in 

the breakout rooms or class discussion portals such as Pronto, discussion board etc. All of our 

faculty are dedicated to help students succeed but in the online REMOTE environment, 

confusion on a student’s face is not readily available feedback. Students can hide themselves 

behind turned off cameras and not seek help when they need it. This is not to say that we cannot 

have meaningful discussion and conversation in the online environment - we can - but it is 

always with far fewer students than in the f2f class. Often only a few students are actively 

involved in the discussion with instructors who were often very encouraging of 

participation.  While some student breakout rooms can be very active, others would have 

absolutely zero participation or interaction by any of the students assigned to that room. This can 

never happen in the f2f course.  In addition, traditionally our faculty encourages students to 

persist in their college path or particular career. As is documented, minority and female students 

need more encouragement than white males. Many students optioned to keep themselves out of 

sight making this task challenging online and thus hard to close the equity gaps. In asynchronous 

WEB classes few students ever show up for office hours to ask an instructor a question. Most 

students will never join their instructor on zoom.  
  

The instructor of the PHYN 105 reported no substantial differences in achievement of course 

outcomes, but cited differences in “unmeasured” outcomes such as student engagement. PHYN 

105, Physical Science for Elementary Education is taught primarily for students interested in 

elementary education. One outcome of the course is for students to observe good science 

teaching practices. Since very few of the students will teach elementary students online, this 

outcome was not achieved. In addition, much of the curriculum is designed to promote a 

“community” of learners that was very difficult to create in the online environment. Although lab 

kits and Pivot Labs were wonderful for simulating the laboratory environment for Astronomy 

and Physical Science, instructors feel strongly about having students on campus to work together 

with physical equipment. This is particularly important to this student population. As discussed, 



these are students mostly taking science as a General Education course. It is possibly the only 

time students will have the opportunity to engage in the process of science. As we have seen 

during the pandemic, understanding of how science works is essential to having an informed 

general public. The science laboratory provides a necessary role in the development of this 

understanding. Finally, faculty have little confidence that our transfer partners will accept online 

labs for transfer. Until we are convinced otherwise, we are unwilling to take that chance. 
  

Non-traditional assessments have also been used during the pandemic. In PHYN 100, traditional 

summative examinations were not used, and instead replaced with cumulative projects. The goal 

was for students to apply their knowledge of concepts to real-world situations in their local area. 

However, after feedback and discussion among the department, improvements need to be made. 

Projects were used as the formal assessment tool, but re-evaluation of the effectiveness of this 

technique is needed. Future plans are to bring back more summative examinations with fewer 

projects, providing a range of assessment types for students.  

(REQUIRED) What college-wide practices implemented since the last program 
review cycle have affected your area/program positively or negatively? Identify 
impacts on student success and equity.  

The most impactful college-wide practice during the pandemic was the increased emphasis and 

offering of professional development in both online instruction and culturally responsive 

teaching. Our faculty were active as participants and leaders in these programs.  Jennifer Snyder 

and Stevi Colby worked with the LOFT to help faculty during the Spring 2020 pivot to transition 

to online instruction and served as a Mesa Buddy during Summer 2020 to help faculty complete 

the district Online Certification course. Several of our faculty completed online certification 

during the Spring and Summer semesters. Workshops offered to improve use of Canvas, 

development of assignments, visually appealing courses, communication tools such as Pronto 

were attended by our faculty and practices shared at the Department meetings.  
  

In addition, Jennifer Snyder and Stevi Colby participated in the Catalyst Teaching Conference in 

Spring 2021 as both presenters and participants. In the Winter 2021 Stevi Colby  completed the 

NCRC Bystander Challenge training offered through Mesa College. The workshop examined a 

bystander’s role in decreasing inappropriate communication and behavior in the workplace, 

giving participants a chance to actively try techniques in becoming “up-standers” and guided 

discussions of techniques and scenarios with colleagues. In the Summer of 2021 Irena 

Stojimirovic participated in the LOFT sponsored course Curriculum Equity & Excellence 

Review (CEER).  This was a week-long summer course intended to provide faculty with the 

opportunity to revise their curriculum using an equity lens. The LOFT’s emphasis on increased 

professional development in equity issues is one that we expect to impact our courses and 

student success in years to come.  

In the Fall 2021 Irena Stojimirovic, supported by the HSI grant,  participated in the Hispanic 

Association of Colleges and Universities (HACU) annual conference. 
  

Starting in the Spring of 2021, the Mesa LOFT created a program called FIGs - Faculty Inquiry 

Groups - which is designed to support faculty in developing course modifications that promote 

student success and equity. 

This Fall 2021, several of our Astronomy faculty: Stevi Colby, Sina Sadjadi, Dave Coleman and 

Scott McCartney created a FIG group: Culturally Responsive Teaching in Astronomy. This was 



run as an 8-week collaborative group aimed towards discussion of culturally responsive teaching 

methods in astronomy. The focus was on equity minded reflections used to guide discussions, 

planning and execution of course and syllabus redesigns in Astronomy 101 and/or Astronomy 

111 Lab. The aim was to provide more reflection, examples, and a more relevant context of 

cultural values and life experiences that are more aligned with Mesa students as being part of a 

Hispanic Serving Institution. Our goal was to take steps away from a European-centric scope that 

is common in Astronomy curriculum. A simple example of an aspect of course design we 

pursued is the development of lecture material with examples of Hispanic cultural interpretations 

and understandings of ancient astronomy, providing more avenues for students to create personal 

cultural connections to the material beyond the traditional Greek interpretations and historical 

context. We also developed a new laboratory for ASTR 111,  aligned with this new direction. In 

our aim to provide more culturally responsive teaching methods, we used the Ready for Rigor 

framework introduced to us via the Mesa LOFT. This framework provided guidance in creating 

culturally relevant assignments, lecture materials and a syllabus redesign after our initial 

discussions guided by the equity minded reflection prompt. We provided a ‘group share out’ at 

the end of our 8-week focus, summarizing our discussions, what we have produced and overall 

objectives for future work to be done. In addition, each Faculty member chose  different specific 

deliverables that best suited their individual goals within our group focus. For example, Sina 

developed an equity-minded liquid syllabus which serves as a foundation for promoting our 

entire Astronomy program and all our astronomy courses.                            

                                                  
 

As part of HERF for returning to in-person and hybrid instruction, we were able to purchase new 
lab equipment, instructional demonstrations, and supplies for ASTR and PHYN classes. We 
also received new laptop computers that have been instrumental in increasing engagement in 
the classrooms by providing evidence-based interactive learning opportunities for students. 
Incorporating this equipment into our courses and developing activities that will utilize it fully will 
be a multi-semester project. This project would benefit greatly from bringing in new full-time 
faculty members who can implement and refine their lab courses over multiple semesters.  
  

The college has also encouraged a renewed goal in grant writing to involve faculty in long term 
planning and larger projects. Our faculty first wrote an NSF Grant in Fall of 2019, but were 
unsuccessful due to administrative issues. During the Spring 2021 semester, our faculty were 
instrumental in working on the newly funded STEM E3 Grant. Several of our faculty worked to 
develop the activities for the grant. Jennifer Snyder acted as one of the faculty writers for the 
grant and Irena Stojimirovic will have a major role as the coordinator of the Peer Mentoring 
program planned to expand as part of the grant. Also, one of the activities of the grant will be to 
adapt some classroom space into studio space. Studio teaching was developed originally by 
physics teaching researchers and many of our faculty are adept in its use. We are looking 
forward to creating space and activities to better engage our students. Finally, several of our 
faculty worked on developing a grant to NSF to incorporate research experiences into our 
classroom. We look forward to hearing back on those efforts.  
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