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Program Context 
 

Description of Program 
Provide a brief description of the program and how it supports the following: 

The Department of Chemistry is committed to fostering a dynamic, supportive, and intellectually 
stimulating environment. Our discipline is central to many academic programs, with chemistry 
courses serving as foundational prerequisites. A key part of our mission is to promote 
interdisciplinary collaboration, thereby preparing our students for success in their future academic 
pursuits. 
  

Specifically, CSM Chemistry serves:    
1. First two years of chemistry required for a baccalaureate. 

2. Courses required for certificates in programs like nursing, dental, and technologist. 

  

These align with the Board of Trustees’ Core Value of a Student-Centered, and CSM’s Mission and 
Values Statements.   
  

Faculty actively develop and implement curricular enhancements to advance student success and 
mitigate equity disparities. This includes integrating Supplemental Instruction (SI) programs and 
building strong affiliations with student support services like MESA and METaS. The incorporation of 
Supplemental Instruction (SI) that directly supports the institutional goal of expanding access to 
academic support resources, aligning with College of San Mateo's (CSM) strategic objectives for 
departmental enhancement. We carefully assess instructional materials, manuals, and traditional in-
person curriculum models to promote greater inclusivity and efficiency. 
CSM's Solidarity Statement has served as a catalyst for interdepartmental dialogues concerning the 
integration of a multicultural perspective into the development of our pedagogical materials. Faculty 
members are encouraged to incorporate, where appropriate, illustrative examples that 
commemorate the achievements of a diverse array of individuals. Furthermore, in select courses, 
students are now required to acquire, with the assistance of our Library, an additional "secondary" 
textbook, preferably one that is readily accessible, reflecting the student's unique identity and 
viewpoint. This initiative aims to cultivate a more inclusive and personalized learning experience. 
The department consistently utilizes available professional development (PD) opportunities 
presented. These training sessions are instrumental in promoting faculty growth and understanding, 
facilitating the integration of inclusive language and practices aimed at establishing an accessible 
and culturally proficient classroom environment. The Distance Education (DE) QOTL training as well 
as the newly begun AI discussions, are having substantially enhanced and refined our pedagogical 
offerings. Looking ahead, there is an emerging need for personalized and individualized approaches 
to further advance our instructional competencies. 
As we approach a return to normalcy, we are better positioned to anticipate and address operational 
challenges through potential modifications. The forthcoming years will involve extensive deliberation 
regarding curriculum adjustments, driven by advancements in AI, evolving educational backgrounds 
of incoming students in Chemistry, and the imperative for greater resource efficiency. 
  
  

https://docs.google.com/document/d/1x1RI4wpIH6y16U_RncDBPEtmajYGLYXmWPjD9Bw5SDc/edit?tab=t.0#bookmark=id.7qxv0sd3q3kd
https://collegeofsanmateo.edu/mesa/
https://collegeofsanmateo.edu/metas/online-course-design-support.asp
https://collegeofsanmateo.edu/distanceeducation/facultytraining.asp
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Previous Program Review 
 

Results of Previous Program Review 
Describe the results of your previous Program Review's action plan and identified equity gaps. Please address all 
that apply - Previous Goals, Results Achieved, Changes Implemented, Plans still in progress, and Any notable or 
surprising results and outcomes 

Online Training: 
QOLT II training for all faculty was at the very forefront of needs from our prior program review.  We are happy 
to report that nearly all faculty have completed this critical training.  The learnings from this training, as well 
as other educational opportunities, have made their way into our curriculum and methods of teaching.   

SLO Study: 
We had hoped to complete a research endeavor into student attitudes and perceptions of hybrid course 
offerings.  Whilst we were unable to perform this critical research due to time considerations, this will be a top 
priority for the current cycle.  With that being said, multiple and complex studies were performed.  One such 
study was looking at online homeworks, and another on how best to engage students ( please see the 
“Dataset Training” Study later in this document. 

Family Science Day: 

CSM Chemistry continues to support and contribute in a substantial manner to this beloved annual event.  It 
should be noted that our support comes at a great cost in terms of energy, time, and effort.  A cost that we 
can shoulder at present; however, we may need to re-evaluate this commitment in the face of other 
challenges faced by the department, division, college, and division as a whole with respect to resources 
available, specifically around personnel’s availability.   

REAL Training: 
A majority of the faculty have been able to attend this training, with those that haven’t still on the waitlist.  The 
principle challenge that has prevented all from taking this training, being around schedules.  Chemistry faculty 
have laboratory obligations that often prevent us from taking part in many events, training, etc.  Still, we are 
hopeful that we can have all members participate in this training.   

Chemistry Demos and Hands-On Labs: 
This is a continuing need, and one that is also earmarked in the current Program Review’s planning section as 
well.  Chemistry is unique as there is a very real physical component associated with how it is presented to 
students.  Our operational budget has, and continues, to lose out due to inflation.  As such, we need to have 
these realities addressed, so that we can continue offering dynamic and engaging hands-on activities.   
  

Additional Lab Technician: 

The Chemistry Department's request for a shared, full-time technician to manage increasing workloads 
remains unfulfilled. This position is still critically needed, especially as we strive to incorporate more hands-on 
labs and demonstrations, including those for events like Family Science Day. We urge continued 
consideration for filling this essential role. 

SFIT Training: 
Kevin Sibucao and Catherine Ciesla, participants in the Fall 2023 SFIT program, implemented equity-minded 
teaching strategies in organic chemistry. They focused on group work, problem-solving, and mind maps, using 
student data to inform changes and improve student learning. 

Regular and Substantive Interaction Training: 

The department has also committed to providing all CSM students with meaningful faculty interactions, 
including those in online courses, by ensuring the majority of its members have completed Regular and 
Substantive Interaction (RSI) Training. The insights gained from this training have been incorporated into our 
Canvas shells and integrated into how we conduct both online and in-person classes that utilize the platform. 
  
As for Oct 23, 2025, there is no place to insert #2c ( https://youtu.be/2Y01O7hgSsw ).  #2c follows: 
  

Effective Pedagogy and Online Homework: 

https://docs.google.com/document/d/1x1RI4wpIH6y16U_RncDBPEtmajYGLYXmWPjD9Bw5SDc/edit?tab=t.0#bookmark=id.wxilom8n1m4r
https://youtu.be/2Y01O7hgSsw
https://docs.google.com/document/d/1x1RI4wpIH6y16U_RncDBPEtmajYGLYXmWPjD9Bw5SDc/edit?tab=t.0#bookmark=id.o9bgv01ko93
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This study investigated the impact of an online homework platform on student success in General Chemistry 
I. Comparing two classes taught by the same instructor, the Fall 2024 class, which used an online platform in 
addition to written homework, performed 10% better on the final exam than the Fall 2023 class, which only 
used written homework. These results suggest that online homework platforms can improve student success, 
justifying their cost. Further research is needed to identify best practices for implementation. A detailed report 
can be found here. 

Dataset Training: 
The Data Set Activity model, adapted from the Chem Avengers framework, was implemented in first-semester 
organic chemistry at the College of San Mateo. This initiative, which supports chemistry faculty in developing 
curricula that build students’ scientific identity, self-efficacy, and sense of belonging in STEM, challenges 
traditional definitions of “STEM capability” by valuing curiosity, reasoning, and perseverance over rote recall. 
Students reported higher confidence, deeper engagement, and stronger collaboration, and activities promoted 
growth mindset behaviors. Future efforts should focus on psychological safety and intellectual risk-taking. A 
detailed report can be found here, as well as an executive summary deck. 
  
 

Explain any curriculum or programmatic changes since last program review 
Culturally Appropriate Content in Organic Chemistry: 
The department redesigned the Organic Chemistry curriculum by integrating Open Educational Resources (OER). 
This initiative aims to enhance diversity, inclusion, and accessibility by linking chemical concepts with the stories 
of diverse scientists through modules like The Importance of Multiple Voices and Intermolecular Forces: Rosalind 
Franklin. The new approach encourages student engagement through various modalities, creating an inclusive and 
student-centered learning environment. This redesign highlights the department's dedication to equity-minded 
teaching, culturally responsive pedagogy, and accessible digital tools in STEM.  A detailed report can be found 
here. 
 
CSM Chemistry - Stanford Student Agreement: 
College of San Mateo (CSM) and Stanford University's CCOP partnership, supported by MESA, CSM Chemistry, and 
the President's Office, provided funded research internships at Stanford for CSM students. Since its start, CCOP 
has offered over 30,000 hours of mentored research training to 112 interns and over 700 other participants, with 
CSM students making up 38% of these internships. This program helps students gain confidence, clarify career 
goals, and feel a stronger sense of belonging in science, leading to enhanced access, recognition, and long-term 
success for community college STEM students. A detailed report can be found here. 
 
 

Current Program Review 
 

Student Population Equity 
Discuss any gaps in student success, persistence, satisfaction, utilization or enrollment across student 
populations (statistics provided for ethnicity, first-generation, age, gender and total enrollment), or student 
population served. 

We will use the most recent Program Review (PR) dataset for this analysis. We noted some 
inconsistencies in how statistics were defined or measured between the previous and current PR 
datasets provided to the department. 
  

The prior downtrend from our last program review has been replaced with one that shows either a 
slight improvement or stabilization across the metrics of enrollment, retention, and success, see 
Figure 1.   
  

https://docs.google.com/document/d/1dk2Y5CpdS-3HGrapTbkSz3DQ3Zk0sXWeOnxdus_P0FM/edit?usp=sharing
https://docs.google.com/document/d/1A6n04uu1_n5JBHzV10XSvHLWPidTQ7FwhQQz0dy1Kyo/edit?usp=sharing
https://docs.google.com/document/d/1AUTEQJcyS203PpVgm-jM2HUtClDTfYOG-_WoFcVEesE/edit?usp=sharing
https://docs.google.com/presentation/d/1yVhAtEflCHiqp_HjKOjiijvP-BliUUG2/edit?usp=drive_link&ouid=116897543374313754342&rtpof=true&sd=true
https://docs.google.com/document/d/1x1RI4wpIH6y16U_RncDBPEtmajYGLYXmWPjD9Bw5SDc/edit?tab=t.0#bookmark=id.uj6t7nnym83n
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Figure 1. Chem Dept Student Success Indicators ( Source ). 

  

Chemistry faculty continue to observe and express growing concerns regarding students' 
preparedness for technology-intensive environments. Faculty have indicated that students often lack 
the necessary skills to confidently and successfully navigate technology-heavy situations.  This can 
create barriers, hindering students from forming connections and communities of learning and 
support with their peers. Previously, students showed an over-reliance on smartphones, but this 
trend appears to be shifting. More students are now attending class with laptops or, more frequently, 
tablets, along with physical input tools. 
 
   

Chemistry continues to work extremely closely with STEM@CSM and MESA in particular to address 
student needs.  Looking at enrollments, Figure 2, we see that our Hispanic/Latinx comprises our 
largest community by far at 33.4% as of the 2022/23 academic year.  These figures are not a 
surprise, as College of San Mateo is a Hispanic-Serving Institution ( HSI).  What is of note, as seen in 
Table 1, is the demonstrative proof that MESA and METaS programs are being highly effective at 
achieving their goal around retention via additional student support services.   

 
Figure 2. Enrollment as a percentage, top 4 categories (Source ). 

  

It should be additionally noted that Table 1 demonstrates downtrend forming in success measures 
for Hispanic/Latinx students.  That trend is one of decline in both success and retention metrics.   
 
   

https://drive.google.com/file/d/1fsmyJJassGyLPCbg4CjkVvT4tosSUYUO/view?usp=sharing
https://collegeofsanmateo.edu/stem/
https://collegeofsanmateo.edu/mesa/
https://collegeofsanmateo.edu/hsi/
https://docs.google.com/spreadsheets/d/17p-vAFVdAWGcSNx18GldL8BuS6kBw1-CGT_ni7HmZk8/edit?usp=sharing
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  2019/20 2020/21 2021-22 2022/23 2023/2024 2024/2025 

Success 64% 68% 67% 51% 58% 50% 

Retention 75% 81% 79% 78% 80% 75% 

 

Table 1.  Hispanic/Latinx Success and Retention ( Source ). 
  

The Chemistry department plans to maintain and strengthen our close collaboration with MESA. This 
partnership will involve sharing observed trends and exploring the possibility of allocating additional 
resources or introducing additional services to address the insights gathered from the data. 

 
 

Modes of Delivery Equity 
Discuss any gaps in student success, persistence, satisfaction, utilization or enrollment, and student population 
served across different delivery modes. Please comment on in person services/instruction vs hybrid services 
options/instruction vs completely online services/instruction. 

Our department firmly believes that in-person classes offer the greatest advantages for our most 
vulnerable students, many of whom have limited or no prior chemistry experience. We stress that 
there's a significant difference between passively observing chemistry and actively participating in it. 
Science, fundamentally, is an empirical endeavor that demands both mental and physical 
engagement. Currently, there is a strong preference for offering face-to-face classes, which has 
limited the number of hybrid classes available. 
Table 2 provides an overview of the modes of delivery, based on the data provided. 
  

  
Face-to-Face 

(%) 
Hybrid 

(%) 

Success 55.8% 50.0% 

Retention 80.3% 78.0% 

 

  

https://docs.google.com/spreadsheets/d/17p-vAFVdAWGcSNx18GldL8BuS6kBw1-CGT_ni7HmZk8/edit?usp=sharing
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Table 2.  Overall Dept. Success and Retention across modes of delivery ( Source ) 
While Table 2 initially suggests that face-to-face classes may have an advantage in both metrics, the 
limited number of Hybrid format classes makes a meaningful analysis difficult due to effect size 
concerns. 
Student engagement is a key concern in chemistry, a subject that relies heavily on lab work, 
collaboration, and group activities. While recent curriculum adjustments, such as integrating online 
homework tools and redeveloping materials, aim to improve engagement, it's currently too soon to 
assess their effectiveness. Further research is required to determine their impact. 
  
 

Challenges and Opportunities 
Describe any other particular challenges, opportunities, or other factors that impact the success of your program 
(e.g., natural or health disasters, assessing whether a degree program is meeting its learning outcomes, 
developing new degree programs or courses, adapting to a changing student population, keeping a flagging 
program alive, starting a learning community, resources, etc.). 

While chemistry education worldwide is experiencing remarkable shifts, we contend that it remains a 
vital component for the average citizen. Despite declining enrollment, studying chemistry provides 
individuals with crucial knowledge and skills for success in numerous professions, paving the way 
for impactful future careers. 
Chemistry offers valuable career opportunities across diverse industries such as pharmaceuticals, 
environmental science, and healthcare, providing high earning potential as well as versatile skills in 
analytical thinking and research. Chemistry is also vital for addressing global challenges, including 
improvements in health, energy, and sustainability.  Fundamentally, chemistry endows individuals 
with the capacity for continuous learning, a proficiency of utmost significance in an era increasingly 
shaped by advancements in artificial intelligence, wherein critical thinking will be indispensable. 
CSM Chemistry will need to navigate this changing landscape, remaining dedicated to the mission, 
given the significant local and global implications this field holds for the future. 
  
 

Planning 
 

Discipline-level and SLO (Student Learning Outcomes) assessment/Student Services and SAO (Service Area 
Outcomes) assessment: Describe learning or area assessment plans for this Program Review cycle, including any 
activities planned to address equity or delivery mode gaps. 

SLOs/SAOs  Assessment Plan Resources for SLO/SAO assessment  

1. This study by the CSM 
Chemistry department aims to 
evaluate the effectiveness of 
hybrid courses on student 
success and retention.  
  
As the department expands its 
hybrid offerings, we seek to 
understand their impact on 
instruction and learning.  
  
A key focus is to determine if 
these new class offerings are 
serving all students equitably. 
The study will encompass all 
courses offered by CSM 
Chemistry to identify the 

Mixed methods design of 
experiment ( DOE) will be 
used.   
  
We will be using a pre-
validated survey 
instrument to determine 
what quantitative data 
suggests around blended 
or hybrid classes.  We 
intend to model from prior 
researchers’ efforts.  
  
As well as engaging 
students via interviews 
and focus groups.  These 
will provide context and be 

Chemistry may need resources to procure 
these instruments.   
  
As for the qualitative portion of this study, 
there are some questions around whether 
or not CSM’s IRB will need to be 
engaged.  Therefore, PRIE may need to 
give clarity around whether or not such a 
study is permitted.   
  

https://drive.google.com/file/d/18RKIiCw6544deUSw2q8w8Qq7I1hONnNY/view?usp=sharing
https://docs.google.com/document/d/1x1RI4wpIH6y16U_RncDBPEtmajYGLYXmWPjD9Bw5SDc/edit?tab=t.0#bookmark=id.33xn97tp9ahg
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optimal delivery methods for 
student instruction. 
  
A study of this type had been 
planned in the prior program 
review; however, we were 
unable to procure the necessary 
resources to properly carry this 
study out.  We intend to make 
this a priority this cycle. 

analyzed via qualitative 
techniques. 
  

 

 

Program Goals 
Based on your current review of your program’s equity gaps, learning assessments and challenges and 
opportunities, identify specific goals and plans. 

Goal  Actions  Measurable Outcomes  Timeline  Responsible Party Support 
Needed  

1.  Further 
education 
and training 
of current AI 
tools 
focused on 
and around 
education. 
  
  
  

An AI committee 
has been 
recently 
assembled, and 
so 
communicating 
lessons learnt 
and thinking 
within this 
domain will need 
to be 
disseminated to 
all.  

Changes in CSM 
Chemistry's syllabi with 
regard to the use and 
appropriate application of AI 
tools.  
  
Demonstrating proper 
utilization of novel systems 
to support student 
success.  E.g.:  Currently 
Notebook LM by Google 
appears to be a tool that 
could be better rolled out to 
all Chemistry students.  This 
and other tools will be 
identified and suggested for 
immediate deployment.  

2026/7 Jeff Flowers Release time 
may be needed, 
should these 
meetings 
increase in 
frequency.   

2. REAL Lab 
  
  
  

Applied for 
consideration 
into the 
program 

Acceptance into the 
program. 

2026 Jeff Flowers Release time 
may be 
needed, as 
these have 
been known 
to be offered 
during lab 
times.  

3. Chemistry 
Demos and 
Hands-On 
Labs 
  
  
  

Chemistry 
needs to have 
our budget 
expanded.   
  

Inflation has 
been and 
continues to be 
problematic. 

Continue having high 
quality, hands-on 
labs for all classes 
offered at CSM. 

2026/27 Yen Tran Getting more 
funding for 
chemistry, to 
allow for 
future growth 
in hands-on 
labs. 
  

Whilst this 
has been 
formally 

https://collegeofsanmateo.edu/real/
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requested in 
our Dept’s 
resource 
request, it is 
of an 
existential 
threat and 
needs to be 
said here as 
well.   
  

Inflation is 
real. 

4. Full time 
lab 
technician 
(half time 
biology and 
half time 
chemistry) 

Enrollment has 
been 
consistent and 
increasing. 
Both 
departments 
need extra help 
if this continue 
to offer more 
sections for 
students to 
sign up 

Hiring another full 
time lab technician 
to help both 
departments as we 
are hoping to grow 
and expand 

2026/27 Yen Tran  Please see 
full reasoning 
from the 
Resource 
Request from 
Yen Tran 

5. Course 
Identification 
Number 
System (C-
ID) 
alignment. 

Work with the 
lead coordinator 
to ensure 
compliance.  

Transition course 
numberings from their 
current values to the 
new state mandated 
ones. 

2026/27 All Faculty We do not 
know exactly 
what is needed 
to make this 
transition 
successful, so 
we do not 
know what 
resources are 
needed. 
  
It should be 
noted, 
Chemistry has 
in the past tried 
to change 
course 
numberings to 
ultimately 
fail.  This was 
due to lack of 
admin 
support.   
  
Since this is a 
mandated 

https://docs.google.com/spreadsheets/d/1vTxR5J6QIVPgg9iPjaK0j6TFQcVIfAk4MlFn9LYwNsQ/edit?usp=sharing
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exercise, we 
are hopeful. 

6. Re-tooling 
CHEM 192  

This class’s 
focus can be 
narrowed in 
scope.  Currently, 
this is a mini-Gen 
chemistry 
class.  It is 
thought that a 
class that is a bit 
more focused on 
‘how to learn’, 
even at the 
expense of some 
(little) Chemistry 
specific 
information may 
result in better 
outcomes.  

Will need to make 
CHEM 192 a pre-
requisite (again) for 
CHEM 210. 
 
 
   
Will then need to both 
run and study this 
newly designed course 
in a controlled 
manner.  To determine 
whether a re-design 
has been successful. 

2026/27 John Dao , 
Jeff Flowers, 

Yen Tran, 
And others 

Will need 
significant 
support in the 
way of release 
time, and 
budget to have 
the necessary 
personnel to 
perform this 
work. This will 
be a significant 
challenge in 
the current 
fiscal 
environment.   
  
If successful, 
then we should 
have an 
updated 
curriculum, and 
the 
accompanying 
supporting 
materials 
overall.  

7. Bring back 
Pre-req for 
CHEM 210. 

Faculty believes 
that both Math 
and Prior 
Chemistry 
education is 
needed for this 
class.  

Change the course 
outline of record to 
reflect the need for a 
certain level of prior 
Math, Chemistry, 
and/or Writing 
education. 
  
We are presently in 
discussions as to 
which one(s) may be 
most impactful.  We 
are in agreement 
though, something is 
needed.  

2026/27 John Dao This is another 
moonshot.   
  
Will need 
significant 
CSM admin 
support, as well 
as successfully 
communicating 
to our sister 
colleges.  Since 
this class is 
offered at 
these sites as 
well, all college 
faculty will 
need to be in 
agreement.   

 

 

CTE Full-Cycle Program Review  
 

Is this a CTE Program? 
No 
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Submission  
 

Submission Date 
10/24/2025 
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