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I. Basic Success

Compared to Chabot College as a whole, Chemistry shows generally higher student success data.  These data are summarized in the following table (note that percentages may not add to 100% due to rounding).

	
	Chemistry student success rates, %
	Chabot student success rates, %

	
	Success
	Non-success
	Withdrawal
	Success
	Non-success
	Withdrawal

	Overall
	71
	10
	19
	66
	14
	21

	by Gender

	Men
	70
	10
	20
	65
	14
	21

	Women
	72
	10
	18
	66
	13
	21

	by Ethnicity

	African American
	55
	14
	31
	52
	19
	28

	Asian
	78
	8
	14
	72
	11
	17

	Filipino
	71
	13
	15
	66
	13
	21

	Latino
	64
	11
	26
	62
	15
	22

	Middle Eastern
	54*
	0*
	46*
	63
	12
	25

	Native American
	68*
	17*
	15*
	64
	15
	22

	Pacific Islander
	56
	23
	21
	60
	17
	23

	White
	77
	6
	17
	73
	10
	17


*small sample size, data may not be representative


Again, compared to the college as a whole, Chemistry shows generally higher success rates.  This trend holds true for both men and women.  Among different ethnic groups, Chemistry generally has higher success rates, varying from slightly higher (Latino) to significantly higher (Asian).  Only Pacific Islanders showed lower success rates than at the college level.  Note that students in the Native American and Middle Eastern groups should be excluded due to small sample size (less than 25 students total over 6 semesters for each group).  An explanation for the relatively lower success rates of Pacific Islanders cannot be offered at this time other than to say that the total number of students in this ethnic group over the six semesters studied was 106, which may be on the low end of a valid sample size.


Differences in success rates between ethnic groups shows a similar trend in Chemistry as in the college as a whole.  Thus any methods for addressing these differences at the college level should be applicable at the discipline level in Chemistry as well.


Individual Chemistry courses show different success rates as well, sometimes vastly different.  These data are summarized in the following table.

	Chemistry Course
	Success Rate, %
	Non-success Rate, %
	Withdrawal Rate, %

	1A
	70
	9
	21

	1B
	64
	12
	24

	10
	58
	9
	33

	12A
	78
	9
	13

	12B
	93
	4
	3

	30A
	72
	11
	17

	30B
	74
	9
	17

	31
	68
	11
	21



The highest success rate can be found in Chem 12B (Organic Chemistry II), which is the terminal course for students transferring in Chemistry or Biological Sciences.  This result is not surprising, as students will self-select for such an advanced course.  The lowest success rate is in Chem 10, the introductory chemistry course for non-science majors.  This result is also not surprising, as Chem 10 has a high number of concurrently enrolled high school students and is a DE course.  Thus the student population served by Chem 10 is more likely to withdraw than students in other courses.  Such a conclusion is borne out by the high withdrawal rate of Chem 10 compared to other Chemistry courses and the college as a whole.  Despite the withdrawal rate, the non-success rate in Chem 10 is in line with other Chemistry courses.

II. Course Sequence

Chemistry has several course sequences both within the discipline and across disciplines as part of the Nursing Program.  In general, success in the first chemistry course of a sequence is a good indicator of success in the second course and later courses, though the degree varies.  The following table summarizes the success rates of students taking a given course sequence vs. the overall course success rate.

	Course sequence
	Approximate success rates of students who took first (chemistry) course
	Approximate overall student success rates

	Chem 31 ( Chem 1A
	85%
	75%

	Chem 31 ( Chem 1B
	80%
	65%

	Chem 1A ( Chem 12A
	80%
	80%

	Chem 1A ( Chem 12B
	100%
	95-100%

	Chem 30A ( Chem 30B
	85%
	75%

	Chem 30A ( Biol 31
	95%
	55%

	Chem 30A ( Anat 1
	85%
	75%

	Chem 30B ( Micr 1
	95-100%
	85-90%

	Chem 30B ( Phsi 1
	100%
	85%



Again, the general trend is that the earlier chemistry courses prepare students for success in later courses.  The best example of this is the Chem 30A ( Biol 31 sequence, where students completing Chem 30A have a success rate of approximately 95% in Biol 31 compared to an overall Biol 31 success rate of about 55%.  Students completing Chem 30A also show higher success rates than average in other courses (Chem 30A and Anat 1), as do those completing Chem 30B and Chem 31.  The course sequences that do not show improved success rates are the Chem 1A ( Chem 12A and Chem 1A ( Chem 12B sequences.


These data show that the allied health and introductory-level courses prepare students well for success in future courses, whether in chemistry or in biological sciences.  Students completing the first semester of General Chemistry (Chem 1A) do not show a higher success rate than average in Organic Chemistry (Chem 12A, Chem 12B).  This result could be due to the somewhat different skill sets needed for success in Chem 1A/B and Chem 12A/B.  Students with strong quantitative skills can succeed in General Chemistry, but quantitative skills are not as important for success in Organic Chemistry.


Enrollment rates within the above course sequences vary as well.  A summary of the data is shown in the following table.

	Course Sequence
	Approximate percentage of students completing first course who enroll in second course

	Chem 31 ( Chem 1A
	65-70%

	Chem 31 ( Chem 1B
	35-40%

	Chem 1A ( Chem 12A
	25-30%

	Chem 1A ( Chem 12B
	20-25%

	Chem 30A ( Chem 30B
	40%

	Chem 30A ( Biol 31
	35%

	Chem 30A ( Anat 1
	60%

	Chem 30B ( Micr 1
	40%

	Chem 30B ( Phsi 1
	50%



These intra-sequence enrollment rates are quite variable, but most of this variability is explained by the variation in requirements among different majors/programs, as well as the differences in students’ transfer goals.  Students wishing to transfer in a biological science will need to take the Chem 12A/B sequence, while those transferring in engineering or physics will only need Chem 1A/B.  Similarly, students applying to Chabot’s Nursing program are only required to take Chem 30A, while those applying for the Dental Hygiene program need both Chem 30A and 30B.  Furthermore, students wishing to transfer may not necessarily take all of their chemistry courses at Chabot (e.g. a student may take Chem 1A at Chabot and then take Chem 1B/12A/12B at the transfer institution).


In summary, the chemistry discipline offers courses that enable student success in later courses and the intra-sequence enrollment rates of chemistry courses reflects variations in both student needs and requirements of other programs.  Enrollment data are further discussed in section V.

III. Course Review

Almost all of the Chemistry course outlines will be updated for Fall 2009 (specifically 1A, 1B, 8, 10, 12A, 12B, 30A, 30B, and 31).  Chem 5 was updated this past year (Fall 2008) after not being offered for a number of years and will not be updated at this time.  Chem 20 will be removed from the catalog, as it has not been taught in a number of years and there are no plans to teach it in the foreseeable future.


Almost all of the chemistry courses fill regularly (see section V below).  The exceptions are Chem 5, 8, and 20.  Chem 5 will be offered in Spring 2010 after not having been offered for a number of years.  Chem 8 was offered the past three Spring semesters—it had adequate enrollment in Spring 2007 and Spring 2008, but was cancelled for Spring 2009.  Its role in the program and its course outline will be reexamined.  Lastly, Chem 20 will be removed from the catalog as mentioned earlier.

IV. Budget Summary
Please see attached

V. Enrollment Data

Succinctly, sections of Chemistry courses fill up!  Our overall fill rate is 99%.  Additional sections have been added in the past three years and these sections filled as well.  The additional sections are 1 section of Chem 1A per academic year, 1 section of Chem 1B per semester, and 1 section of Chem 30B per year.  Some courses, such as Chem 30A, have exceeded the stated capacity.  In Spring 2009 approximately 35 additional students wished to add to sections 3 and 4 of Chem 30A (these sections were already filled at a total of 48 students).  It is clear that additional sections of some courses will need to be offered in the future as programs such as Nursing become more popular.


Looking forward, two areas need to be (and will be) considered regarding enrollment.  First, the need for additional sections will be assessed, as will the ability to add those sections.  Possible rearrangement of when sections are offered (academic year vs. summer) will be examined.


Second, the schedule of chemistry courses will be examined.  Chemistry takes into account which sections have filled best in the past and tries to keep those schedules.  Potential schedule conflicts with other Science courses are taken into account when determining scheduling.  For example, Chem 12A and 12B (Organic Chemistry I and II) are scheduled such that the lab portion of the courses are in the mornings, as many students taking Chem 12A/B are also taking courses such as Biol 2A/B which have afternoon labs.  Similar scheduling conflicts are taken into account with Chem 30A/B.  Chemistry will continue to work on optimal scheduling of courses to meet student needs, working more closely with the other Science disciplines on scheduling.


Overall, Chemistry courses regularly fill to capacity, even those offered in evenings and via other modalities (Chem 10 is a Distance Ed. course).  Scheduling continues to be examined and the needs of the students taken into consideration.  The possibility of adding needed sections is also an area of consideration.

VI. SLOs and Assessment

At least one SLO has been written for each Chemistry course.  These SLOs will be assessed starting Spring 2009.  Additionally, one member of the Chemistry faculty participated in the Critical Thinking SLO pilot program in Fall 2008 and is continuing participation in Spring 2009.  Thus the SLO for Chem 12A has been assessed and an additional SLO for Chem 12B will be assessed Spring 2009.


Chemistry is also taking an active role in writing and assessing program-wide SLOs.  The first Chemistry cross-course SLO and assessment is described in Rock Proposal 1.

VII. Basic Discipline Data Summary

In conclusion, Chemistry is a successful program, serving both transfer students and allied health students.  Chemistry courses prepare students for further success in Chemistry and biological science courses.  The primary area of concern within Chemistry is the operation of the teaching labs, including the lab budget.  Lastly, the Chemistry faculty are dedicated, well-prepared instructors with a passion for their field.

VIII. Analysis and Planning

In the Chemistry discipline, three potential issues need to be addressed going forward.  First, lab preparation and budget tracking issues need to be resolved.  This is an area of ongoing discussion within Chemistry and with the Dean of Science & Math.  It is also the subject of Rock Proposal 3.  A second area of concern is student learning outcomes across the Chemistry curriculum.  This area will be studied in Rock Proposal 1.  Lastly, the area of lab curriculum is of concern and will be addressed in Rock Proposal 2.

Chemistry Rock Proposal 1:

Following one SLO throughout the core Chemistry course sequence
I. Description

We will follow student learning throughout the core Chemistry course sequence (Chem 31 ( 1A ( 1B ( 12A ( 12B).  The SLO we will examine across these courses consists of the following:

A. Students will be able to read laboratory glassware and instrumentation to the correct number of significant figures.

B. Students will be able to perform calculations using the correct number of significant figures.

We will assess this SLO Spring 2009 to obtain initial data.  Assessment in subsequent semesters will allow us to determine if our instructional methods for the topic of significant figures are working.

II. Impetus

Our impetus for studying the above SLO (significant figures) across the core Chemistry course sequence arose from faculty discussions of areas/skills that students perpetually seem to have problems with. One of these areas is the correct use of significant figures, both in reading glassware/instrumentation and in performing calculations.  Ultimately, we want to determine how much our students really know about significant figures (i.e. are our perceptions of student learning accurate).  Armed with the information we can move towards improving student learning over our core course sequence.

III. How this rock is discussed

The correct use of significant figures by students is a complaint that the Chemistry instructors constantly express among ourselves.  We gripe about it when we talk about our classes in the hallways, in each others’ offices, and in our more formal Chemistry meetings.  In this proposal we’re finally going to do something about it!

IV. Difficulties to consider

Of course, there are some difficult aspects to this project.  For one, once the initial assessment is obtained, how should we modify our instruction to increase student learning?  It is clear that we know what outcome we want students to obtain (i.e. correct use of significant figures), but less clear (or perhaps unclear) is what changes in instruction may be necessary to effect such an outcome.


In addition, we need to make sure our assessments, both initial and ongoing, are accurate.  Our current plan (see section VI for details) is to use embedded exam questions to test for student learning.  Is this the best form of assessment for this SLO?  We currently believe so, but we need to be open to changing as the situation merits.  On a more detailed level, the specific assessment questions will also have to be examined closely to ensure their accuracy.

V. What we need to learn

Right now (Spring 2009) we need to learn how much the students actually know about using significant figures.  We need this information across our core curriculum.  Once that is obtained, we can learn whether our not our instructional methods are working.  In the near future we will learn if the changes in instructional methods we implement are working as well.

VI. Project details

Again, we will follow student learning throughout the core Chemistry course sequence.  The SLO we will examine across these courses consists of the following:

A. Students will be able to read laboratory glassware and instrumentation to the correct number of significant figures.

B. Students will be able to perform calculations using the correct number of significant figures.

We will assess this SLO Spring 2009 to obtain initial data.  Assessment in subsequent semesters will allow us to determine if our instructional methods for the topic of significant figures are working.


On a detailed level, the assessments will consist of embedded exam questions.  These questions will be of two types, one for each part of the SLO.  Questions will be tailored for specific courses.  That is, the questions will apply to instrumentation and calculations that are used in that course (and may be particular to just that course).  For example, students in Chem 1B will have to read a buret (or an illustration of one), while students in Chem 12B will have to take a reading from a refractometer (or an illustration).


The resulting data will be analyzed in two ways.  First, data from one course will be followed over time.  That is, how did students do on the SLO in Chem 1A from Spring 2009 through Spring 2011 (and beyond)?  The second analysis will involve looking at data through the course sequence: how do students perform in 12B compared to how they performed in 31?


At this time the exact assessment questions have not been determined.  They will be the same throughout all sections of a given course, and should be administered at approximately the same time during the semester.  We still have yet to determine if multiple choice questions will be better to use in the assessment.  If this is the case, appropriate questions will be written—each incorrect answer choice would correspond to a certain error that students could make with each error illustrating a different level of student learning.


In conclusion, we intend to put this SLO to good use and eagerly anticipate the study of this “rock.”

Chemistry Rock Proposal 2:
Standardization of Chemistry Laboratory Curriculum

I. Description of the Rock
The “laboratory curriculum rock” consists of two components: First, that we have recognized that we have an insufficiently standardized laboratory curriculum in our program; second, that we have recognized a need to track a certain basic laboratory skills set, or repertory, across the majors sequence. We believe that our program can better serve the needs of our students if we have a more standardized laboratory curriculum with a stronger emphasis throughout the program sequence on a basic laboratory skills set.
II. Introduction and impetus
The chemistry subdivision has approximately 27 sections per semester, and each one of them has a laboratory component.  Our program is structured in the following way: we have two curriculum tracks (or sequences): first, a “majors sequence” of chemistry for science and engineering majors who are transferring to four-year institutions, comprised of Chem 31 (introductory), Chem 1A and 1B (general chemistry) and Chem 12A and 12B (organic); the second is the allied health track consisting of Chem 30A and 30B.  All of these courses have multiple sections taught by a group of six full-time faculty and currently about seven adjunct faculty.  All faculty are required to teach laboratory sections.

Currently, we provide standard laboratory guidelines through our in-house laboratory manuals to our new and adjunct faculty.  These guidelines include standard laboratory experiments that they can teach but no specifications as to which experiments, if any, are required curriculum.  They give highly detailed descriptions of the laboratory procedures and principles; however, many aspects of the laboratory program are not included in the laboratory manuals.  Some of the most important items for which standardization is needed, that are not in the manuals, are: enunciation of the basic laboratory skills repertory which we expect our students to develop across the majors sequence; the responsibilities of the instructor relating to laboratory maintenance; and safety training and procedures. 

The net result of this lack of standardization of the laboratory program are: firstly, different sections of the same course may perform different experiments and some sections may lack certain experiments that ought to be required curricula; secondly, a plethora of laboratory preparations creates a larger burden for the laboratory technicians and stockroom; and lastly, adjunct faculty may be untrained in proper safety procedures and equipment maintenance procedures.

III. How the “laboratory curriculum standardization rock” is discussed in the hallways

The “lab curriculum rock” is discussed among Chemistry faculty frequently in both formal and informal settings.  The following are areas of interest and conversation:
· The full time faculty constantly worry about whether less experienced adjuncts are teaching the labs properly or the important ones at all. 

· By chemistry 12A, the third semester of the majors sequence, the students should know how to perform a titration without a detailed procedure, but many of them don’t.

· Many students don’t grasp the concept of significant figures and precision in measured values even well into the majors sequence.

· Many of the balance rooms are continually being left messy, contributing to unnecessary instrument wear and tear, because clean-up policies are not being adhered to.

· When new equipment is installed in the laboratories, there is confusion about who is allowed to use it, where it should be stored, and proper maintenance procedures.

· Confusion about rules for proper disposal of hazardous materials.

· Confusion between instructors and laboratory technicians about who is responsible for what.

· Lack of training on the part of certain instructors as to how perform certain laboratory procedures, and lack of awareness on the part of more experienced instructors that this knowledge gap may exist.  For example, last semester, an adjunct instructor taught a distillation experiment but instructed the students to do it in a way that made the apparatus unsafe; full time instructors only became aware of this after an accident had occurred (fortunately no one was hurt).

IV. What is difficult or thorny or murky about this rock
Firstly, in our fairly large, complex and costly laboratory program, we have never been able to have a meeting which includes all or even a significant part of the adjunct chemistry faculty; in fact, we usually have no adjuncts present at our subdivision meetings and even when there are, we rarely have more than one present.  

Communication between full-time and adjunct faculty is extremely important for the robustness of our program, but unfortunately is minimal and consists mostly of disjointed emails and hallway conversations at best.  Also, the lack of communication leads to the stockroom technician acting an intermediary between full-time and adjunct instructors which is not a good situation.

Secondly, the additional work of having a non-standardized laboratory program and non-synchronized laboratory schedules results in unnecessary additional work for an already overburdened stockroom staff.
V. What we need to learn
Our plan for chipping away at this rock must include the following components:
1. We need to define what are the basic skills repertory set for our majors sequence and for our allied health sequence.

2. We need to develop standard laboratory curriculum guidelines, including for each course: prioritizing current experiments, and development of new experiments, based on what our basic skills repertory is, and which experiments are required for all sections of a course.

3. We need to develop a coherent and comprehensive set of laboratory policies and procedures.  This includes laboratory technicians’ and instructors’ responsibilities for laboratory procedures.

4. Proper safety training for all instructors and technicians, including adjuncts.  This includes updating of the Chemical Safety Hygiene Plan.

5. Most importantly perhaps, we need more effective communication between full time and adjunct instructors, which should include regular meetings of the entire chemistry faculty, including all adjunct instructors, at least once a semester, to discuss laboratory policies and curriculum.  We are requesting funds to pay adjuncts for said meetings.

Chemistry Rock Proposal 3:

Budget and Stockroom Optimization

I. Description of the Rock
The goals of the Budget Rock are to:

· Develop a process for keeping an accurate and current inventory

· Develop and implement a checklist system for the preparation of laboratory experiments 

· Use the inventory and checklists to develop a streamlined process for the purchasing of chemicals and disposable equipment

· Develop a budget based on real needs of the program 
In a nutshell, this rock will look at the needs and processes used in our stockroom and student laboratories that have a direct effect on our budget and student learning in the laboratory.
II. Introduction and impetus
At first many would think that developing a budget would not fit into the guidelines of program review, however, the development of a budget is essential to the smooth running of our laboratories.  The lack of a properly functioning process for keeping an inventory, purchasing chemicals and equipment, and setting up laboratory experiments directly effects student learning during our laboratory meetings. We currently have had situations where chemicals were not available when needed for experiments, inadequate amounts have been provided and/or incorrect solutions have been prepared. When these things occur, the instructor must leave the lab, track down the error and try to correct it, or find a substitute chemical. We have also had issues with having properly functioning equipment and/or missing equipment for an experiment. These problems are usually encountered either just before a lab class is to start, or even worse, right at the beginning of the lab period.  The direct effect of the problems encountered is that students have less time to perform the experiment and since the instructor is out of the room, less supervision during the start of the experiment.  Faculty strongly believe we can improve student learning in the laboratory if we can develop more efficient and comprehensive processes.
The second reason for looking at this area of our program is the lack of funding we encounter each year.  It seems we are always short on money to buy the equipment and chemicals necessary to run our program.  By developing a budget and streamlining the ordering process (especially of chemicals and disposable equipment), we are hoping to have some cost savings.  It could be that lab curriculum may change based on the cost of an experiment or the availability of instrumentation. These changes certainly have an effect on student learning in the laboratory.

Our area has one full-time and a second part-time laboratory technician. We need to determine if our current staffing fits our needs. In comparison to LPC, our stockroom is understaffed and that could be a contributing factor to the problem. It seems that more involved faculty oversight is needed to get the budget in order and the stockroom functioning at a level that meets the needs of our program, but faculty do not and cannot supervise classified staff by our current contracts.
III. How the “Budget” rock is discussed in the hallways
Every faculty member teaching a chemistry lab has encountered one or more of the issues stated above and we have had many conversations on how it effects our classes.  The conversations are not only happening in the hallways, but also on email on an almost daily basis. Some of the topics discussed include:
· Feeling unprofessional in front of a class when an experiment does not run smoothly

· Feeling frustrated when students spend three hours or more working on an experiment that in the end does not provide reasonable results due to improperly prepared solutions or unknowns or from using reagents that were past their shelf life and ineffective

· Knowing we are not providing students with the quality laboratory experience that we would like to provide.
IV. What is difficult or thorny or murky about this rock?
One of the difficulties is time.  Faculty do not have enough time to help manage the stockroom to the degree that seems necessary on an ongoing basis in addition to teaching responsibilities, and are in a position that allows for them give direction the stockroom, but not supervise it.  The dean is charged with supervising the stockroom, but is located in another building and cannot and should not have to micromanage our area. We need systems and processes in place that allow everyone to fulfill their responsibilities properly and enhance student learning by providing them with a professional, calm and competent laboratory experience. 
V. What we need to learn
In order to develop the systems and processes necessary, we need to learn some basic information about our area, including:
· What our current inventory is

· Identity and quantity of each chemical we use throughout the year

· Identity and quantity of each disposable item we use throughout the year

· How much time is required for each laboratory set up
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