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BIOTECHNLOGY LABORATORY TECHNICIAN 

PROGRAM REVIEW 

March, 2004 
 

 

 

Outcomes and Assessments 
 

 

1)    To improve the quality of teaching and learning by asking faculty, staff and 

administrators to reflect upon and examine teaching methodologies, learning outcomes 

and curriculum 

 

a)    Evaluate the curriculum using national and or professional discipline/program 

guidelines where available. 

 

This does not apply to the Biotechnology Laboratory Program, because there are no 
national or professional discipline standards for this sort of training. The jobs in this field are 
highly varied and the necessary skills depend a great deal on the particular kind of job an 
individual holds.   

Several years ago thin field was one of several in the skill Standards project, in which an 
attempt was made to define a set of jobs within this area, and evaluate them with respect to 
the skills and knowledge necessary for each, as well as personal attributes that would be 
appropriate for particular jobs within this industry.  The result did not seem be successful to 
the desired end – no clear set of training or assessment directives were forthcoming. But 
instead, fairly well represented the complexity the field –both in the variety of different sorts 
of laboratory settings, and the reality that job titles did not necessarily correlate to job tasks.  
What emerged from the study was an interesting picture of the complexity of laboratory 
work, but not a blueprint for setting training or accrediting standards.   For that reason, 
training programs such as ours need to based on the nature of the local industry, and the 
local employer’s needs.  Our attempts to accomplish this are outlined in several sections of 
this Program Review 

 

 

 

b)    Review and revise where necessary learning outcomes of the program and/or for any 

sequence of courses within the program 

 
Learning outcomes for the program, and for all of the courses are attached Appendix A, 
with their date of revision indicated.  (Also included in Appendix A is the Course of Study, 
showing the non-BIT courses that are required.  Those course outcomes are not attached, 
but may be accessed via the PCC website) 

Since the development of the program, two major changes have been implemented.  The 
first did not affect any learning outcomes, but merely rearranged the terms in which the 
courses were offered. Previously, student in the first year had taken their basic 
requirements (Biology and Chemistry, along with WR 121 and the Gen Ed requirements) in 
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the first year, along with a few of the BIT courses – considered the fundamental courses.  
These were spread out over the first year.  In the second year of the program, the students 
spent two intensive terms (Fall and Winter) in the BIT laboratory, taking the more advanced 
and specific courses, and they did a Work Experience (240 hrs) in the Spring term.  While 
this had some advantages for “traditional’ students, we found that many student came to us 
with significant preparation (30% or so holding a Bachelors degree in Biology or Chemistry), 
and the few number of credits to be take the first year made for an unfortunate holding 
pattern.  We changed the course offerings such that the fundamental BIT courses were all 
collected into the second year Fall term, the advanced courses moved into the Winter and 
Spring term, and the Work Experience into the Summer.  With this arrangement, a well-
prepared student would be able to complete the BIT sequence (and the AAS) in a single 
year.  Students who entered the program without sufficient prior college work would spend 
the first year completing the basic requirements, and do the BIT sequence in the second 
year.  

The second set of changes was triggered by the first, and did result in course outcome 
changes.   Biotech lab Safety, which had been two 2 credit courses taken in Winter and 
Spring, were now in the same term, and it made sense to combine them into one course, 
and reevaluate the outcomes, content and credits.   Media Preparation had originally been 
a summer course, and was intended to keep the students basic lab skills practiced for the 
upcoming advanced courses.  Since the students were now taking the 6 hr Basic Lab 
Techniques and Instruments course in the Fall term, a concurrent Media Prep class 
seemed reasonable but proved to be impractical – there were too many things they needed 
to know first (content from Lab Math, and Basic Lab Techniques and Instruments).  We 
elected therefore to move the content and outcomes for Media Preparation into Tissue 
Culture I.  Content relating to micropropagation and genetic engineering of plants was 
omitted, because there are very few jobs (locally)  for whom these skills would be useful.  

This second set of changes was packaged as a program revision, which included revisions 
of some additional course outcomes and other minor changes. The program outcomes that 
had been drafted by the SAC with assistance from the Biotechnology PT Faculty and the 
Program Review Committee, were included and submitted with that Program Revision, and 
have been approved.   

 

 

c)     Give evidence that the program learning outcomes are being met by students.  

 
Assessment of the students can be most easily done while the student are still in the 
program.  Evaluation of  outcomes are built into the formal assessments for the courses, in 
some cases directly, and sometimes indirectly, as described below.  
 
 

BIOTECHNOLOGY PROGRAM OUTCOMES 
 

 Carry out routine laboratory tasks and commonly used techniques with 
confidence, quality and appropriate documentation.  The students ability to do 
things well (precise measurements, accurate results) and their attention to quality 
issues, as well as their documentation of activities are assessed formally several times 
each term (laboratory notebooks are graded). As the terms progress, students are given 
less and less direction on the routine tasks – we shift instruction to the more advanced 
techniques we are introducing, and the students take more responsibility for the basic 
elements of the work – in which confidence, quality and appropriate documentation are 
necessary in order for the students to enjoy success in the more complex tasks. We 
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observe the performance and the confidence of the students increase tremendously 
over the duration of the program. 

  

 Apply theoretical knowledge of assay principles and strategies, purification 
principles and the scientific method to laboratory situations. These skills are 
introduced in the Basic Lab Techniques class, and then used throughout the advanced 
lab courses.  There are many different assays, purification procedures and experiments 
that the students are asked to work on, and when the student can apply and interpret 
new ones mare and more easily, this outcome is met.  

  

 Troubleshoot laboratory problems and devise appropriate solutions.  Problems 
are routine in the laboratory, often the projects do not go as planned. In the early stages 
of the program, students find this very distressing, but the instructors present and  
model problem solving techniques and alternative approaches. This is more difficult to 
assess in real situations (we can do it in exams to a certain extent), but we can 
determine who well students are meeting this outcome in less formal ways.  As students 
progress, we generally observe less angst, and a willingness to adapt to suggested 
changes, consider multiple courses of action, and ultimately, suggest and implement 
their own strategies for getting around a problem.  This skill does not develop at the 
same rate or to the same extent in every student, but we have never failed to see 
progress for every student. 

 

 Plan and organize tasks to allow efficient completion of complex procedures, 
including planning and carrying out multiple procedures that proceed 
simultaneously.  Coordinate with others to work as part of a team. Although this is 
actually not formally assessed in the program, it develops out of necessity.\.  Many 
procedures the students need to do cannot be completed in a clean 3-hour laboratory 
window.  They understand that in this profession, you must finish what you start – you 
cannot walk out the door because its 5 PM if your protein is still on the column, or your 
cells are in trypsin. The students generally are in the lab the entire day, and understand 
what they need to do, and given guidelines as how to get it done, and then they carry 
on. They learn to identify the limiting tasks and times that checkpoints must be met, and 
figure out how to best use their time. An indication that they have learned to do this is 
when they are no longer frantic, or late, in the lab (and it is pretty easy to tell when 
students are still struggling to meet this outcome).   Teamwork is similarly acquired by 
necessity.  In some classes students work individually or in pairs, but collaborate as a 
class if many reagents must be prepared.  In Bioseparations, projects require teams of 
3-4 students, and we try to mix up team membership to expose the students to different 
groupings of skill, experience, temperament.   

 

 Effectively communicate the procedures, results and interpretations of laboratory 
activities to other scientific staff in several standard forms of scientific 
communications, including the laboratory notebook, written report, causal 
conference and formal presentation.   All of these forms of communication are part of 
our formal assessment of the student, and thus part of their grade for each course.   

 

 Demonstrate an appropriate attitude towards safety in the laboratory, and 
compliance that includes oneself, co-workers, the work area and the laboratory 
environment.  While there is a course in laboratory safety that students must 
successfully complete, this outcome is one of demonstrated practice. Because students 
understand that the laboratory is not a particularly safe place, they tend to self-regulate 
and police each other where safety issues are concerned.  Unsafe practices are 
immediately responded to by instructor or lab technicians, if not by other students.  
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Evidence that this outcome has been met is in the diminishing necessity for such 
intervention over time.  

 

 
Of course, assessment and evaluation when students are progressing through the program 
is what we can best report on, but the real test of whether these outcomes are met is to ask 
the internship mentors and also the first employers of our graduates.  We are told that our 
students are wonderful, but in fact, because these outcomes are newly developed, we have 
never actually asked for and captured specific feedback on them.  We were able to start 
this for the students enrolled in Work Experience this summer (’03).  We sent the employers 
a copy of our program outcomes, and asked them to indicate whether the student was 
meeting, exceeding or not yet meeting expectations for each one (with the expectations set 
at the level of qualified entry-level technician).  The forms were returned for 5 of the 7 work 
experience students, and in all cease they either met or exceeded the employers’ 
expectations.  We plan to continue to obtain this employer assessment, perhaps modifying 
the document to obtain more detailed responses. 
 

 

d)     Describe how the courses in the program address the College Core Outcomes 

 
This description is attached, as Appendix B 

 

 

2)   To maintain instructional quality consistent with standards of excellence within the 

program 

 

 

a) Assess the success of the program in contributing to the college mission. 

 
The Biotechnology Program has always attracted an interesting mix of people,  varying in  
age, in cultural background, and in scientific education and experience.  A particular 
challenge for helping our students realize their individual potential is that our classes 
typically include individuals with BS (or higher) degrees in relevant areas (Microbiology, 
Biochemistry, Chemical Engineering etc) as well as students with just the minimum 
preparation in science (non-majors courses in Biology and Chemistry). Fortunately, the 
complexity of the tasks, exercises and activities lend themselves to a multilevel approach 
that is able to challenge both the beginning and more advanced students.   For example, a 
simple protein assay may be sufficiently challenging for less experienced students, while 
those with more experience are encouraged to explore the precision, sensitivity, range, or 
effects of interfering substances, or alternative formats.  In general, students are 
encouraged to take some risks, to work outside their comfort zone, and importantly, to deal 
with unexpected events.  While resistant at first, they seem to gain the understanding that 
mistakes often provide wonderful learning opportunities and are not to be feared.  Some of 
the most interesting projects are those that did not go as planned. Learning to appreciate 
and take advantage of such situations is in itself an important skill, and leads to much more 
growth than would be attained by a perfect set of carefully planned exercises.  

Are we successful at helping students to attain their goals?  If their proximal goal is to get a 
job, that is an easy answer – more than 95% of the students who completed the program 
were offered a job within two months of graduation. There are, of course, students who find 
that they don’t enjoy working in the lab as much as they thought they would, and select and 
alternative path.  We see this as a positive outcome for those students, as it helps them to 
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focus on what they really want to do.  With respect to personal growth and to helping 
students to realize their potential  -- this would probably best be answered by former 
students.  But until such time as we build this into a survey of some sort, anecdotal 
evidence will have to suffice.  In the last term, when students are in their Work Experience, 
and meet periodically in a Special Topics class, the comment we hear every year is 
something like:  “when I think back to BIT 109, and how hard all that seemed, and what I 
knew then, and look at what I am doing now, I am amazed.” 

 
 

b)   Report any changes the SACC has made to instructor qualifications and the reason for 

the changes.   

 
These are mostly newly written.  We were able base theses qualifications on the 
experience we had gained over the last few years in selecting, obtaining approval for, and 
evaluating new instructors for this area.  We are using the standard check-off form, and 
then defining the relevant subject area, and the nature of qualifying experience.  N general, 
we have had the difficulty that some administrators were not familiar with common 
educational practices in Science (such as the practice not awarding MS degrees to 
students in a Ph.D program, or the nature and amount of laboratory experience that is 
obtained while working towards completion of the Ph.D dissertation).  The new 
qualifications are designed to clarify this.  An example follows: 
 
 

 
Instructor Qualification for BIT 205 and 215   --  Bioseparations I and II 

 

Generally the Professional/Technical requirement will be as stated on the PCC Instructor Approval form.  The 

underlined parameters are defined below 

 

 MS in subject area + 3 years experience  

 MS in related area + 30 quarter hours upper division subject area + 3 yrs experience 

 BS in subject area + 4 yrs experience 

 BS in subject area + 30 quarter hours upper division subject area + 4 yrs experience 

 AAS degree in subject area or professional education + 5 yrs experience 

 

 

subject area: Biotechnology, or Biochemistry, Molecular Biology, Cell Biology Microbiology or  

Immunology or Biology or Chemistry where 30 credit hours of upper division credits are in the 

subject areas specified above. 

related area: Biology or Chemistry with fewer than 30 upper division credits in the subject area.   

upper division   300-level or above, or 200-level PCC BIT laboratory courses 

experience (“recent full time non-teaching experience in the field”) may be as a Laboratory Technician, 

Research Assistant, Research Associate,  Post Doc or Scientist. This work may be carried out at a 

biotechnology company, a biotech-related service facility, or a university research laboratory. 

Laboratory work performed as a graduate student (PhD candidate) will be considered half time 

equivalent prior to completion of the qualifying exams, and full time following qualification.  

For this course resume or CV should reflect significant experience in protein separation techniques 

( including electrophoresis and column chromatography), purification and analysis.  
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There are at least two courses for which there are few or no settings in which the usual 
academic preparation can be obtained (e.g., there are no academic programs that prepare 
individuals to become Regulatory Affairs Professionals, but understanding of regulatory 
issues and practices are critical for the individual preparing for this field).  In such cases, we 
have specified the certifications that instructors need to hold.  

 

 

 

c)   Describe how the students in this program are using the library or other outside the 

classroom information resources. 

 
Students in the Introduction to Biotechnology course use materials in the library and on 
reserve somewhat, but mostly they seem to get their additional information from internet 
sources.   They use internet sources a great deal in the laboratory too – the computer 
rooms between the labs are very useful, since the students can use them to access an 
enormous amount of technical information about the products they are using and the 
applications of these products.  We can access DNA sequences for plasmids we are using, 
chromatography protocols, scientific papers that have used a particular product, MSDSs, 
and product manuals.  It is wonderful that these resources are so available in a room that is 
really part of, not outside our “classroom”.  

 

 

 

3)   To respond to the changing needs of students and the community.  

 

a)   List the professional development activities of the faculty over the last three years and 

describe any instructional or curricular changes made as a result of those activities 

 
BIO meetings – I attended the international meetings of the Biotechnology Industry 
Organization (BIO) in 2000 (Seattle) and 2001 (Boston), attending sessions which included 
industry issues, new applications of biological science and education/training  issues.  (In 
both cases, I attended as part of a Teacher Program, which offered additional workshops 
and interaction with CC teachers, including others with programs similar to ours around the 
country.   It would be difficult to list out all of the changes that have been made to 
instruction, curriculum and program design as a result of attending these meetings but there 
is no doubt that attending these meetings have offered me the largest increment of 
development relative to the  time (and expense) involved.  Attendance at this annual 
meeting should continue to be supported for at least one individual teaching Biotechnology 
at PCC.   
 
Curriculum Committee – although serving on this Committee may not appear to be 
professional development per se, I certainly believe that it has had consderable effect on 
both the organization of the program and on individual courses – and in some instances, 
my own teaching practices.  From small things (such as, how many credits should 240 
hours of Work Experience be?) to larger issues of appropriate time, credit, outcomes etc, 
the knowledge and insight I have gained from service on this committee have found their 
way into many aspects of the program. 
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b)   Describe any significant shift in student demographics within your discipline and how 

that has impacted instruction. 

 
Due to the relative youth of the program (and small number of students we have had each 
year), it is hard to get a good feeling for demographic shifts in the enrollment.  We have, 
however, noticed some impact in instruction when a particular class has a significant 
number of foreign students (mostly due to language differences), BS degree holders, and 
students who elect to complete the program on a part time basis 
 
Foreign students – The Biotechnology program appeals to students who have been 
educated abroad in scientific disciplines, and who are looking to obtain appropriate local 
credentials for finding work in this area (this is not uncommon in the field: many biomedical 
researchers were educated abroad, and come to this country for graduate and post-
graduate work).  We have tended to accept students who have strong backgrounds in 
Science, but are still not yet fluent in English, and we are trying to determine what level of 
English speaking, listening, reading and writing competence (in combination with motivation 
and ability) are important for success in the courses.  This has had a bit of an effect on 
instruction, in that the instructors have tended to increase the amount of written material 
they use to supplement lectures and labs, so that non-native speakers are not at so much  
of a disadvantage.  In lectures, and to a greater extent, in group work, a non-native speaker 
may slow the progress of the group somewhat, but that disadvantage may be compensated 
for by opportunities for student to tutor each other, enhancing their understanding of the 
material (not to mention some unscheduled cultural diversity experience!).   Although we do 
have program prerequisites of WR 121 readiness, in fact I have often waived that for non-
native English speakers who are well-prepared scientifically.  Because this has sometimes 
created challenges in the classroom, I have begun to ask non-native speakers to take the 
appropriate tests to determine their ENNL level, and then advised them strongly to take 
through WR 115, but I still often let them into the classes. In fact,  listening and speaking 
are probably even more important than WR in these classes, but at present there are no 
specific requirements in place for competency in these areas – and there probably should 
be.  

 
Increase in PT students  Over the past several years, there has been an increasing 
tendency for students to opt for a Part Time plan for completing the program, generally 
spreading the 200-level courses over two years.  Many factors undoubtedly play into this 
trend – but they nearly all relate to the  considerable required for the advanced courses 
time (17 credits, many of which are lab credits resulting in many hours on campus).  This 
PT plan does make sense for some students, but as discussed below (section 3d), it is not 
without problems.  Completion rates for PT students are lower than for FT (again, for 
several reasons, discussed below).  The practice also causes curricular challenges.  It is 
pedagogically useful to create projects that can be addressed simultaneously in different 
classes, but then students who happen not to be enrolled in both classes do not get the 
same quality of experience.   
 
Students holding BS degrees.  Although this group has not changed much (as a 
percentage of the total), we expect that it might, were we to continue in the present mode.  
The potent combination of prior relevant course-work (and in many cases, relevant work 
experience) and the fact that these students can study intensely for just one year makes 
leads to a higher completion rate (see discussion below, section 3d).  Students who begin 
the program at a high level generally (but not always) come out with greater mastery of the 
outcomes than those who had only the lower division course-work to their credit. It can, 
however, be tricky to keep these more advanced students challenged, while not 
overwhelming  the others.  Sometimes this has been successfully addressed by 
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encouraging the more advanced students to help others – and they are generally very 
willing to do so (most of them appreciate the concept of “see one, do one, teach one”).   
Students may also take on additional challenges within their own projects, for their own 
edification as they choose to and are able to do so.  The fact that they don’t get additional 
credit for this seems not to bother any of them – and so does not seem unfair to the other 
students (at least, not as far as I know).   

The facilities and learning opportunities available within the structure of the program could 
be considered appropriate for Masters Degree-level work (according to some of the 
Principle Investigators who have hired my graduates, and asked me to write letters 
supportive their candidacy for a PhD program or a job classification requiring a Masters 
Degree).  The possibility of partnering with a MS-degree granting institution for courses that 
could be offered at either a 200 or 500 level (with appropriate assessments and outcomes 
for those levels, evaluated each on their own terms) has been discussed informally with 
OIT, but has not been further explored. It may be of interest to pursue that sort of option, 
since we have unique facilities and access to instruction that would support graduate level 
work.  
 

 

 

 

c)    Give examples of how feedback from students, business and industry, community 

groups or institutions our students transfer to was used to make curriculum or 

instructional changes 
 

Students 

Early in the program, we began to incorporate student feedback on an ongoing (and in 
some cases, daily) basis as we were working out how to best teach and assess in this 
relatively new discipline.  One of the consistent and requests that students madein the first 
couple of years  was that they have an opportunity to do key techniques more than once.  
Since then we have built in a fair amount of planned redundancy – repeating some things 
several times, but each time just a bit differently (different purpose, samples, staining, etc) 
so that students could become proficient at the basic techniques, and see the various 
applications put to work.   

More recently,  former students (graduates) were contacted by e-mail.  They were asked to 
rate each of the BIT courses with respect to its importance to their Current Job, their 
Laboratory Training, and also to rate the quality of each course, on scale from 105, with 5 
the highest.  The responses were collated and transcribed by a former student serving on 
the Program review committee -- we assured the students that their comments would come 
to the department anonymously, so that their answers would be more candid.   

The survey instrument and results of course ratings are attached, Appendix C    Changes in 
the program that were considered as a result of the survey, student evaluations or both 
solicited and unsolicited student feedback are described below.  

Revise BIT 225 Regulatory Compliance.  The class had previously focused on details 
related to submissions for FDA product approval, which was not very relevant to the 
students needs.   New outcomes were established for the course, and an instructor who 
was happy to take a more general and lab-focused approach was identified.  The name 
was changed to reflect the new focus.  Student comments and evaluations since 
adopting this change have been very positive.  
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Replace Special Topics with a course that is explicitly a seminar companion to Work 
experience (1 credit).  Special Topics had originally been 4 credits, intended as a flexible 
class that would allow us to include new material we had “overlooked” in our initial 
curriculum.  We found that the only essential feature of this course was the opportunity 
to meet and discuss the internships experiences, and practice oral presentation of 
scientific papers and data.   

Combine Lab Safety I (2 credit) and Lab Safety II (2 credit) into a single 3 credit course. 
Students agreed with this, as the work entailed in learning the material was not as much 
as that in other 4 credit courses, but on par with a 3 credit courses.  

Decrease the emphasis of plant tissue culture in both Tissue Culture I and Tissue 
Culture II.  Only one student had used plant TC in her post-PCC employment, but she 
did not stay in that job, because it was mostly specialized horticulture, and not really 
biotechnology.  Although we do have one local Ag biotech company (Agritope), we have 
only had one student employed there (before they were acquired by the Bay area-based 
firm Exelixis).   

Move the content of Media Prep into TCI (In place of the Plant TC) and eliminate Media 
Prep as a stand-alone course.  This was seen as appropriate because as a 1 credit lab, 
meeting three hours a week, there was not quite enough to keep everyone busy and 
learning.  The change was made. 

Increase credits for Intro to Biotechnology from 2 to 3, adding 1 credit of lecture- lab to 
allow for some laboratory exercises and other sorts of non-lecture activities.   This was 
at least partly in response to feedback on student evaluations, as well as pre and post 
course surveys in which we asked what areas students felt could be omitted, and what 
things they wish had been covered. 

 We considered one further change – moving credits/lab time from Bioseparations to 
Molecular Biology, and changing the content and outcomes to de-emphasize the 
separations and allow for some additional molecular biology to be addressed.  This seemed 
consistent with the students’ relative ranking of the importance of these courses, and with 
many of the student comments, but to our surprise when we asked specifically about this 
change, former students did not recommend it.  Several mentioned that their bioseparations 
skills were critical to their current job, and that the Mol Biol they had taken provided a 
sufficient background on which to build. We have not changed the essential Bioseparations 
or Molecular Biology curriculum 

Finally, many students made valuable suggestions that spoke not specifically to curriculum 
but to other aspects of the program.  None of these were a surprise to the Biotechnology 
faculty, and in fact, by the time that the survey was carried out, many of the problems 
identified by members of the earlier classes had been addressed, such as organization, 
workload (in written papers, if not in lab time), and dealing with procedures not going has 
planned.  Some we cannot address due to limitations of equipment or time.  Some we are 
working on (lab maintenance, ordering etc).    The student input has been critical to the 
development of the program, and we hope to continue to be responsive to their thoughtful 
and critical evaluations of the program.  

 

 

Business and Industry 

 A survey of local biotechnology employers was carried out in Nov/Dec 2001. An example 
of the survey instrument, and the tabulated results are attached, Appendix D   The survey 
was sent to 127 Bitoechnlogy companies (12 were returned, or 9%), and 205 Principal 
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Investigators at OHSU (43 were returned, or 20%).  In the questionnaire, we asked the 
employers to indicate the level of importance that they placed on a number of laboratory 
skills.  

Most of the general lab skills we asked about were determined to be very important to one 
or both groups.  Of all of the skills listed, nearly all respondents (54/55) rated “Record 
keeping and documentation” as of high importance.  On the other hand, cGMP awareness 
was noted as of medium to high importance by  5 of the 11 companies, but to none of the 
OHSU PIs (not surprising, because research facilities are subject to cGMP regulations).  
Oral presentation skills and maintaining  analytical instruments were two areas that were 
deemed not particularly important by either group.  Computer literacy, especially word 
processing, spreadsheets and literature searching, were of importance to both groups.   

When it came to the specific techniques (those presented in the advanced classes) an 
interesting pattern appeared. In general, the companies responding did not find any of the 
specific techniques compelling.  About one quarter indicated that basic DNA techniques 
(purification, electrophoresis and PCR) and protein electrophoresis (SDS-PAGE)  were 
relatively important. In contrast, at OHSU these techniques were given greater value, along 
with tissue culture (animal, not plant) and some immunochemical techniques.    

On balance the survey seemed to suggest that the technique s were are teaching are the 
right ones (many we are not teaching were included, but not given as much value as the 
ones we are teaching), but at that we might be able  focus more on the fundamentals and 
perhaps reduce the load and intensity in the program (since these factors do undoubtedly 
have a negative impact on both access and retention).   This is not as straightforward a 
conclusion as it might seem, however, because our graduates have appreciated, and the 
people who have hired them seem to have valued, their experience, comfort level, and 
adaptability in the laboratory.  The program was designed to introduce fundamental 
skills/techniques and instruments early, and then give student ample time to practice these 
while learning a number of more advanced techniques. While stretching themselves on the 
more difficult material, they become very proficient at the basics. If the program were 
shorted significantly, such that this additional time/experience in the lab were diminished or 
eliminated, the students would not be as well prepared for work by the time they leave.    

We also asked about some skills that are not addressed in the program (some listed within 
the specific areas, and others in the separate category of “specialized skills”) Two of these 
stood out as highly valuable to employers.  Animal handling was of high value to the 
investigators at  OHSU.   While it is unlikely that we will introduce practical aspects of 
animal handling into our curriculum, it might be a good idea to include some information on 
animal care an use, possibly into the Tissue Culture class.  Microscopy was important to 
both groups, and this bears further examination.  We use microscopes in a somewhat 
limited way, but do not focus on that as a skill.  We plan to revisit the original surveys and 
contact those companies and investigators to find out what applications and specific types 
of microscopy they had in mind.  

 

 

Transfer Institutions 

Although we have a Professional/Technical designation, we do have a specific transfer 
agreement with Portland State University, such that our graduates may transfer to PSU with 
junior status, and complete the BS degree with two years of full time study. PSU has never 
suggested any changes to our existing curriculum or teaching methods.  Recently the 
articulation agreement was revised, and stipulated that students completing the program 
could use three BIT courses (BIT221&223, Techniques in Molecular Biology, and BIT 201 
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Applied Immunology), to fulfill the requirements for two Upper Division Electives  (8 upper 
division credits), suggesting a high degree of satisfaction with the program.   

 

 
 

 

d) What strategies are used within the program to increase enrollment, improve student 

retention and student success. 

 
Although the program can be completed in two years, this is often not the case. For one 
thing, students take the time they need to get through the basic requirements (Biology, 
Math, Chem , Gen Ed and the like) – sometimes it takes them years, especially if they are 
coming from behind in math.  Other students enter the program with all of those 
requirements completed.  The “second year”  of the program has always been intense – full 
time with many lab hours (24 hrs/week of lab, plus an additional 9 hrs of lecture). Over the 
years,  an increasing number of students have opted to spread the second year into two.  
This has been in order to accommodate the necessary hours for coursework along with 
family, jobs, and individual needs.   Since there are a both good reasons and  logical 
strategies for splitting the second year into two, we did not discourage this practice, in the 
hopes that this would indeed improve retention and success.  Although the data is limited, 
this does not seem to be the case (see Appendix E).  The percentage of students who 
complete the program is 94% for full time students, but only 25% for students who elected 
the part time option.  It may well be that some of the same factors that led to their taking 
courses part time eventually caused them to withdraw – family and financial issues certainly 
figure in, as well aptitude and ability. It is also true that some of the students learn enough 
to get a reasonable job, and since that was the point of the program, while they did not 
complete, it could be considered a successful outcome. Still, it would seem prudent to 
encourage students to take the full-time version.   
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Ironically, while some students look to spread the program out, others are interested in 
getting in and out as quickly as possible.  One thing we noticed early on was many of our 
students had become interested in the program after completing a fair number of 
undergraduate science courses.   In fact, about one third of the students in the program 
have BS degrees in Biology, Chemistry, Biochemistry or another related field.  We noted 
that more advanced students who inquired about the program were sometimes discouraged 
to learn that they would have to take a few credits of preparatory work each term during the 
first year, before tackling the advanced courses in the second year.   It seemed as though 
many of those students elected not to pursue it on that time frame.  We thought that by 
collecting all of the “1st year” biotechnology courses into the fall term, putting the advanced 
courses in the winter and spring, and moving the internship into the summer, we could give 
prospective students a definite 1 year window, starting in the Fall.  It is not yet clear whether 
that strategy has been successful.  (See Appendix E, Table 1) In the year of the switch 
(Cohort 6) , we had 9 students in the Spring term version of BIT 109, but only two of those 
continued on into the next year (one has graduated, and one is still taking classes part 
time).  In the fall we had 6, and all of those studies continued, 4 completing, and two leaving 
the program.  This year (02-03, Cohort 7) we had 9 students in the Fall, with all but one 
continuing Full or Part time.  Its not clear whether the loss we had in the “top half” of Cohort 
6 was due to the longer lag into the advanced courses, or just a peculiarity of that class. Did 
the change draw more BS holders?  Again, it’s hard to say.  Of the 47 students in Cohorts 
1-6 that took BIT 109 in the spring term, 13 had BS degrees, or 30%.  Of the 15 that started 
BIT in the Fall (Cohort 7 and the “bottom half” of 6) , six had BS or higher, or 40%.  Still the 
sample size is probably too small to consider this difference significant.  

 
The issue of student success is in itself interesting.  If students complete the program, they 
nearly always get jobs, so it is easy to consider completers as successful.  If students do 
not complete, but get jobs, are they not successful?   If they do not complete because this 
is not the right field for them, is that lack of success a bad thing? If we can manage triage at 
an early point, before the student has made a large investment in their training, then a 
certain degree of attrition due to redirection is expected.  When personal or financial issues 
impinge, then it does seem appropriate to determine whether the demands of the program 
are excessive.  This will be discussed further in the following question. 

 

 

 

e)   Report any changes made in the last three years to increase student access and diversity 

 

The change to a one-year program was one we hoped would also be related to access.  
Students inquire about the program throughout the year, and we had the problem that 
qualified students learning thinking to start in the Fall would find they had missed critical 
prerequisite courses that were only offered in the Winter and Spring of the first year.  For a 
couple of years we offered a summer quarter in which all of the 100-level courses were 
offered at once, so that the advanced students could catch up and be ready for the 200-
level classes in the fall, but an insufficient number of students made that impractical.  We 
decided to shift all of the BIT courses one term later, so that the 100-level courses that 
provide the foundation of the laboratory work would be offered in the Fall term.  Winter and 
Spring would comprise the advanced (200-level) lab classes, and the Work Experience 
would be done in the summer, with degree completion at the end of summer term.  We 
continue to consider this as a 2-year program, so that students without much background to 
see this as a viable option, but attempt to make it clear that well-qualified students can 
complete it in one year.   

The demands of the program still make access an issue.   
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In the first year (Basic Requirements) part of the program, students need to complete a 
year each of Biology and Chemistry, and sometimes have difficulty with these courses.  
This is somewhat of a retention issue – and retention would certainly look better if these 
courses were listed as prerequisites (though then it would look like an access issue). 
Reducing these requirements is not in the students’ best interest, both because they are 
important for understanding the material in Biotechnology and also because they enhance 
the student’s ability to transfer on for a higher degree.   

In the BIT part of the program (2nd year) individuals who need to work have difficulty 
because the courses require a great deal of lab time, and are not offered in the evening.  
We considered evening offerings early on, but there are not enough hours in the evening 
for the whole program to be there, and not a high enough enrollment (generally) to offer 
multiple sections of any one course.  We have also considered whether decreasing the 
number of hours spent in the lab, and credits per course, would be appropriate as a way of 
making the program slightly more accessible.  We have been so successful in establishing 
a fine reputation for graduates of the program, that we have hesitated to back off on our 
curriculum.   
 
 

f)    Identify any operation issues faced by the SACC that impacts student learning in your 

area (e.g. facilities, availability of part time faculty and other needed resources) 

 
The laboratory facilities at the Rock Creek campus are excellent, and with exception of 
access to a dark room (soon to be rectified in the Building Remodel) and a cold room, offer 
few impediments to student learning.   
 
Computer service is now adequate and appropriate – it might be useful to have some of the 
data links at the laboratory benches opened, but for the most part internet access in the 
computer room adjacent to the lab is sufficient for our needs.  
 
The availability of appropriate PT Faculty a continuing challenge.  It is important for the 
students experience that the faculty are current in the execution and application of 
techniques, and for that reason some of our most effective instructors have been graduate 
students (post-qualifying exam) or post-docs interested in gaining some teaching 
experience.  The down side of relying on this pool is that for some, this is a first teaching 
experience, and they may find they are not really very good at it. Also, they tend to move on 
after a couple of years.   Because the laboratory courses have many lab hours associated 
with them, and are offered during the day, it is difficult to find qualified individuals with 
enough flexibility in their schedule to teach more than one 3 hr lab per week.   In order to 
deal with this, many of our courses are taught by two instructors, generally one with more 
teaching experience and the other more current in the lab.  If one instructor drops the ball, 
the other can be there (on the alternate day) to help the students through. A better solution, 
however would be to have two FT faculty, with complementary areas of expertise.  Besides 
providing a more reliable instructor pool, it would give the FT faculty an opportunity to take 
some Sabbatical leave, in order to bring more current practices into the curriculum.   
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4)  To develop recommendations for improvement in the program 

 

a) Assess the strengths and areas in need of improvement in the program 
 

Curriculum, Instruction and Assessment 

Strengths:   

The curriculum in place at the present time is probably the strongest element of the 
Biotechnology program.  First, it requires students to take a substantial but reasonable 
amount of basic science – a year each of Biology and Chemistry. This both prepares the 
student for the wide variety of techniques and applications in the laboratory, but also 
prepares him or her for transfer to a 4-year institution. The Biotech-specific part of the 
curriculum starts with fundamental and widely used laboratory techniques, coupled with 
stringent practice and assessment of documentation, and exercises that challenge the 
student to think and analyze while they learn new procedures.  The advanced classes 
continue to emphasize careful documentation, care in procedure and thoughtful analysis 
while covering more sophisticated techniques ground:  molecular biology techniques, tissue 
culture immunochemical techniques and protein separation and purification techniques.  It 
should be noted that any one job may require more, or less in one (or more), but all of the 
areas contribute the students’ preparation for the complex array of opportunities in the job 
market.  Instruction and practice in these areas have helped students to acquire the skills 
and experience to be quickly if not immediately functional in a working lab situation.  The 
capstone Work Experience is critical to the program, because it gives the student the 
opportunity to use the knowledge and skills they have acquired in a real context.   

The program was designed before formal outcomes-based design was instituted at PCC, 
but in fact, outcomes did largely drive   curriculum development, because even in the 
original DACUM, the skills identified as important were not very specific, and derived from 
the outcome principle:  what do we want students to be able to do?  While we have been 
somewhat behind in codifying and assessing our program outcomes, we have been doing 
so informally since the beginning, by communicating actively with both Work Experience 
mentors and with graduates of the program.   Actually, there are several valuable outcomes 
that were discovered as  “accidental outcomes”  -- not consciously written into the 
curriculum, but which we soon realized the students routinely achieve, such as skill in time 
management, cooperative teamwork and communication.  Having identified these, we have 
added then to the outcomes in the individual courses, along with suggestions for 
suggestions of instructional methods and assessment that will support those outcomes.   

Formal program outcomes were then developed as part of this program review, with input 
from the faculty (including all of the current PT faculty), and members of the Review 
Committee and the Advisory Committee.  For assessment, we have begun by asking 
internship mentors, who have the student for 240 hours following the completion of their 
formal course work, to evaluate the students in terms of the degree of mastery for each 
outcome (indicating whether the student is below, meets or exceeds expectations for an 
entry level technician in this field).     

  

Areas needing improvement: 

While the content and design of curriculum are the most important element is helping 
students become successful in the workplace, they are at the same time the most often- 
cited barrier for some students to overcome, and are for that reason undoubtedly linked 
with our enrollment issues.  
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The Biology (four terms, including Micro) and Chemistry (three terms) that are required in 
the first year, along with the other Proficiency and Gen Ed requirements often take a 
student more than one year to complete, especially if they have some catching up to do in 
Math. , by which time they may not be far from an AS or AAOT degree. ).  It might be 
possible to require fewer courses in preparation, or provide more Biotech-specific versions 
that take less time (which is what is done at many other Community College Biotech 
training programs nationally), this would take away the transferability, which is one of the 
strengths of the program, in terms of recruitment but more importantly, for the benefit of the 
student.   

 The second year of the program is especially difficult.  It is 17 credits, and because many 
of these are lab credits,  (the total is 24 hrs/wk of lab and 9 hrs of lecture, with classes 
running roughly from 9 to 5 each day).  This makes it very difficult for student who needs to 
juggle work, family and school  (the total time requirement may be no different from any 
other set of 17 credits, but because students need to spend time in the lab in order to learn 
how to work in the lab, the time is not as flexible as it may be for student in other programs.  
The other element contributing to the difficulty of the program is the fact that in the Winter 
and Spring terms, four different and mostly independent courses are given simultaneously, 
and the students must learn to switch back and forth between, say molecular biology and 
protein chemistry, which is good to learn but challenging for people new to the field.  Also, 
real work in the lab requires development of time management skills, especially multi-
tasking, (such as taking advantage of available b window of time in a protocol to carry out 
completely unrelated tasks). Again, while this is an important job skill, it is challenging.  The 
result is that the Winter term especially is considered by many graduates to be one of the 
most difficult and uncomfortable they have ever experienced.  It is, in fact, more demanding 
than any entry-level job would be.  

The part time option addresses both the heavy time and content concerns, but has not 
been very successful in terms of student retention/completion.  As noted previously in this 
review, this may be a mis-assessment due to the small number of students we have had 
from which to collect data, but it may also be that the students with the most challenging life 
situations, or with relatively less ability are the ones that most often choose this path, and 
then find that a part-time track did not adequately address their particular issues.  

Another possible way to address the issue of complexity in content would be to change at 
least some of the curriculum to a different format.  One possibility would be to have the 
students take two 5-week modules at time, with a more intensive experience, and fewer 
distractions from the other courses.  This would work well for most of the courses, with the 
likely exception of Tissue Culture (because cells only grow as fast as they grow, and need 
to be tended only a few hours a week.  This format is something that bears further 
consideration, because it may have additional advantages in terms of recruitment of 
technicians looking to upgrade their skills in specific areas.   

 

With respect to instruction, the program would benefit greatly from having two FT faculty 
members assigned to it.   While it is understood that the college is exceedingly conservative 
with full time positions, especially in Professional/Technical programs, it should be noted 
that Biology faculty could easily have crossover teaching responsibilities to Biology or 
Chemistry  (both areas with very high PT/FT ratios), or be re-assigned to one or the other 
discipline if the need were to arise. The additional faculty member would provide 
complementary expertise, ease some of the concerns about maintaining an excellent 
teaching pool, and provide some flexibility for the permanent faculty to engage in 
professional and curriculum development.   
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One additional area for improvement that needs to be considered is enrollment.  Besides 
the abovementioned curriculum and program design issues, recruitment and marketing 
efforts should be considered, but this will be discussed separately below.  

 

Facilities 

Strengths:  

The laboratory faculties at the Rock Creek Campus are exceptionally good and well 
equipped.  It is true that no major equipment has been purchased since the inception of the 
program (so it is probably no longer appropriate to advertise our facility as “state-of-the art”, 
since that changes very rapidly in this field).  Nevertheless, since our training hinges on the 
fundamental principles and practices that apply to in the handling of proteins, nucleic acids 
and cells, and the careful practices that are required for quality work, the absence of the 
most current instrumentation is not a serious limitation.  Machines that can “do more” that 
the ones we have are generally exceedingly expensive  ($10-100K, generally purchased for 
multi user groups or core faculties with large project grants) and are based on the same 
principles that apply to more humble instrumentation.  Also, entry-level technicians would 
not be expected to be familiar with these instruments, but would be expected to understand 
their principles and applications, and be trainable.    

For the most part our small equipment needs have been met, and we are able to provide 
the kinds of hands-on experience that the students and employers expect.  This is very 
much the case in molecular biology, cell culture, biochemistry, and immunochemistry – the 
only area in some need is protein purification, because once we get beyond nine students 
in a class, the fraction collectors and pumps become limiting.  We have purposely acquired 
equipment from several different manufacturers.  This has proved to be more important and 
beneficial that it would seem,  because it insures that  the students will be adaptable to 
different instrument systems.  

  

Areas needing improvement: 

The current remodel of Building 7 includes access from Rm 130 to the dark room in the Vet 
Tech suite, which addresses a long-standing need.  The remodel also includes space into 
which a stand-alone cold room could be installed. This would be a very strong benefit to our 
protein chemistry courses (since proteins often need to be handled in the cold, or suffer 
degradation and loss of activity), as well as being helpful for the Biology department.   

As mentioned above, if  we intend to support classes of more than 9 students in 
Bioseparations, and maintain the current caliber of training, we need to have at least one 
additional fraction collector, and one additional pump, for each three students.   The 
alternatives would less than satisfactory.  Putting more than three students in a group has 
been found to be compromise the experience of all of the members, and staggering 
activities in the lab such that not all student are doing chromatography at one time is a 
logistical nightmare, and is likely increase the already considerable chaos in the laboratory.  
(Since we expect far more than nine students this year, we will have a chance to evaluate 
this further, put I do not expect it to be pretty). 

 

 

Opportunities for Employment and Continuing Education 

Strengths:  One of the notable strengths of the Biotech program is that the students get 
jobs.  As described below in section 5b, the employment statistics for graduates of this 
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program are very high, even in the current economic climate.  Although this is still a 
relatively new training paradigm for biological/biomedical research technicians, our students 
compete favorably with applicants holding BS degrees. Even employers who ten years ago 
said they would not hire a technician with only an AAS have been won over by the high 
quality of our students and some have hired more than one.  The research activities at 
OHSU are robust and growing, and growth in this sector of the economy is expected both 
locally and nationally.  The planned development of the research facilities at Macadam 
Park, and potentially on the West Campus make the increased availability of good jobs very 
likely, even if the industry itself does not catch hold in this area.  

We enjoy fairly strong ties with the local biotechnology  industry, because of the long 
association of this program and the Oregon Biotechnology Association.  When the OBA 
was relatively young, they developed a Strategy for Biotechnology Development in Oregon 
that included our program as a critical piece of infrastructure, providing workforce training to 
the developing industry.  While we developed the training, the jobs did not emerge in 
industry, and we found that our students were well prepared and in-demand in research 
laboratories at OHSU. Although OBA has focused its efforts on issues more critical than 
workforce (that is to say, venture capital, without which workforce is irrelevant), we have 
maintained those connections, albeit not quite as actively as before.  We have, however, 
made more direct industry contacts through the placement of our interns and graduates.   

Our ties with PSU, and in particular the articulation agreement we have with them, is very 
strong.  Early on PSU Biology faculty bought into the idea that PCC could provide the 
faculties and training that would be difficult to implement on the same scale at the 
university.  They supported the idea that students should received university credit for the 
course work completed at PCC (including the BIT courses themselves) and established a 
Course of study that would allow our graduates to complete their studies in two years. As 
several PCC graduates took advantage of this opportunity, the PSU faculty came to 
understand our training somewhat better, and have since revised the articulation 
agreement.  Students who complete the AAS degree now receive credit for two upper 
division courses (8 credits), one which replaces the Recombinant DNA course requires of 
Biology majors adopting the Microbiology and Molecular Biology option, and another 
elective course.  In addition, the 200-level BIT courses in Bioseparations and Biomolecular 
Principles may be used as “other non Biological science), of which 12 credits are required.  
This agreement gives our graduates more time to take courses important to the liberal arts 
part of their education (since their first two years at PCC were especially science intensive).  
It is, of course, also very pleasing to have the university recognize the quality and rigor of 
the Biotech program by transferring these upper-division credits.  Finally, PSU continues to 
send appropriate student sin our direction, and offer the Biotechnology certificate (which 
can be accomplished either by the 2+2 articulation, or as a 1 year post-baccalaureate add 
on following completion of the BS degree)  
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Areas that need improvement:   

We have been approached by OIT, and more recently by two departments at OSU looking 
to establish articulation agreements.  OSU would be particularly advantageous for our 
students, because the emphasis there is not so much on biomedical research as on 
environmental science and resource issues, and that is an area at that PCC is also quite 
strong in.  It might be reasonable to substitute ESR courses for some of the Biology and/or 
chemistry that we require of BIT students, and provide a pathway to a different career arm 
than we have yet explored. Unfortunately, we cannot pursue those articulations until the 
program is reactivated.  

Although we do have ties local industry, they are not as strong as they could be. In the 
employers survey that was carried out in 2002, out of 127 companies to whom the survey 
was sent, only 12 were returned (9%), compared with 21% from OHSU employers (43 
returned out of 205 sent).  This is part because the companies are so diverse and generally 
small, and not having much difficulty finding suitable employment.  But it is also true that 
they do not know what they are missing.   It has been our experience that our student 
interns do a far better job of convincing employers that we are doing a good job than any 
amount of marketing directed towards the, so it would stand to reason that more direct 
effort, particularly when it comes to placing interns, would be beneficial. (This has not been 
done because we generally have more internship sites than we have students to fill them. 
When I send out an e-mail to employers at OHSU asking about sites, I generally get back 
plenty of responses, and have started the student on interviews there, which often result in 
a happy match.  This year (Summer 2003) I had 8 interns, and two of them went with 
companies (Immunology Consultants Inc. in Tigard, and Oligos Etc. Inc in Wilsonville), and 
an additional student who opted out of the internship – he did not need a AAS because he 
has a BS in Chemical Engineering), was directly employed by a third company  -- Aves Inc, 
where one of last year’s grads is also employed.  Immunology Consultants Inc has asked 
me for a second student.  Evidently these employers, once educated to the quality of our 
graduates, are eager to hire them.  Thus it would appear that additional effort to place 
interns in other companies would be time and effort very well spent.  

 

 

Other areas in need of improvement:  Enrollment -- Recruitment and Marketing   

Although marketing and recruitment efforts would not seem to directly influence program 
quality, they can have an effect in a couple of ways.  First, our most successful recruitment 
efforts are reflected in the students we get from them, and thus the character of the 
resulting class. Second, doing any marketing requires some investment of time, and could 
be expanded to fill any allotted time.  As such, it needs to be fitted in among the day-to-day 
business of teaching and administering the department and program, and sometimes there 
is just not enough time for one person to do all of it well. Finally, while the college is willing 
to assist in graphic arts design and the occasional public relations piece, the ideas, 
strategies, contacts, planning and so forth come from the program itself.  Especially in a 
single-person department (and especially when that individual has no training and very little 
talent for marketing) the efforts may not be nearly as effective as they might otherwise be.   

It turns out that we are far from the only community college based Biotechnology program 
with relatively low enrollment and recruitment and marketing challenges.  Bio-link, the NSF 
sponsored ATE Center for Excellence in Biotechnology, administered by City College of 
San Francisco addressees this issue indirectly in their monthly newsletter from time to time, 
acknowledging a number of common issues that make recruitment difficult, even in areas 
with a robust biotechnology industry.  Of the several program directors I have spoken with 
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about this the only consistently agreed upon fact, is that’s some years are better, some 
worse, and it is not clear why. 

What are the audiences, and the messages that have worked in the past?   We have 
seemed to have done best with internal marketing, to students in our Biology and Chem 
classes, and at PSU, especially when former students have been enrolled in classes there.  
Activities aimed at the HS level (providing workshops, attending career fairs, speaking in 
classes and the like) have not been very productive and are continued more as a service 
than as a recruitment tool.  Information obtained from the PCC Internet, or possibly via links 
to our Biotech site from others have resulted in many queries, but unfortunately not tracked 
these.  When I survey the Intro to Biotech classes, and ask where they first learned about 
the program, students most often answer a PCC instructor, or the mailed out schedule. 
Several of this years students have leaned about it from open houses that we started doing 
last year, inviting students to a program introduction, with the opportunity to hear from 
former student sand lab tour.  

As to the most effective messages, for those holding a BS degree, or at least having the 
necessary Biology and Chem courses, the main advantage beyond employability, is the fact 
that they can complete the program in one year.  Students just starting out at the 
community college are most attracted to the transferability.  Internet responders, who have 
often compared several programs via their web sites, frequently cite the strong content as a 
key factor.  All are attracted to the strong internship component.  

So why don’t we get more students?  A few of the reasons we think apply, and which 
should be considered in future marketing efforts: 

 The academic demands of Biology and Chemistry deflect some applicants, and 
serve as a proving ground for others.   This may be for the good, as ability in 
science is necessary for success in this field.  

 There are alternative (traditional) approaches to the same job set (get a BS 
degree in Biol or Chem, and managed to get a volunteer or low-level glass-
washing position, and learn the ropes on the job – cumbersome and inefficient 
but may seem “tried and true”). Advisors, especially HS advisors, and university 
faculty, seem to preferentially promote the traditional pathway 

 Starting salaries are on the low side, and significant advancement generally 
requires a BS degree.  Our starting salaries (mean $22.6K per year, discussed 
in more detail below) are not too far off the national Average (from BioLink 
Survey, 2002) of $25.6 K, but this is lower than starting salaries in many other 
fields, particularly given the education and training required.  

 Recent HS grads capable of doing this level of work often proceed directly to a 
4-year institution, or if at PCC, follow the more traditional AAOT pathway.  I 
would not argue that this is a poor choice  (I think that most young students 
need to see a broader take on the scientific world than immersing themselves in 
the details of the bench at this point, but it is a little surprising since it provides 
the dual benefit of job training and transferability)  

 People do not understand the field, the jobs, and the opportunities.  This sort of 
work is not very visible to most individual.  Everyone is familiar with dental 
hygienists, auto repair folks, and veterinary technicians, but Biotech sounds like 
rocket science. Its technical, but its not as difficult as people think. 

 The program has the reputation of being “hard” – difficult, time consuming, and 
sometimes exhausting.   Indeed, in its current form it is not for the faint of heart. 
It remains to be considered whether and how much the form can and should 
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change to make it more acceptable to students and still provide the quality of 
training on which our reputation is based. 

In the event that the college decides to return the program to active status, it would be 
prudent to put significant effort (with adequate support and professional consultation) into a 
marketing and recruitment strategy.  Heretofore we have relied on the occasional 
brainstorm and labor-intensive effort, but with the information we have gained, we should 
be able to do this more efficiently and effectively.  

 

Note:  at the time of preparation of this report (8/03) the program for next year is “full” This 
has never happened before.  In part this is because all of the students must complete the 
program next year, because the following year the courses will not be offered. It is also 
possible that some students, learning about the impending suspension of the program, 
made a move they had been putting off.  But it seems likely that the increase may be real, 
and unfortunately, there is no way to know now whether it would be sustained.  

 
 
 

b)   Given the above analysis and other findings of the SACC in this review process, prepare 

a set of recommendations that cover areas such as curriculum and professional 

development, recruitment and retention of students, obtaining needed resources, and 

being responsive to community needs.  

 
NOTE – this section of the report was prepared subsequent to the college’s decision to 
suspend the program temporarily.   

 Look at re-designing the existing curriculum into modular form, such that students 
would take just two different courses at one time, for shorter duration.  

 Other institutions (notably OSU) have approached us recently with a strong interest 
in setting up articulation opportunities for our students. These should be pursued 
diligently at such time as the college decides to un-park the program  

 Identify second full time faculty member who would have a  full or part time 
assignment in Biotechnology. This would provide reliable complementary expertise in 
instruction, more collaborative decision-making, and dispersion of some of the 
program responsibilities (recruiting, marketing, curriculum development etc) and 
provide the other faculty member with more flexibility in pursuing professional 
development.  [This need not be a new hire.]   

 Reserve cold room space in current remodel; purchase stand alone cold-room to be 
installed in the reserved space 

 Purchase at least one additional fraction collector and pump (total cost estimate 
$3000) per three students over the nine that we can already adequately 
accommodate (unless experience suggests that nesting activities in the 
Bioseparations class is a workable solution to this limitation) 

 Recruit additional members to the Advisory Committee (as discussed below in 
section 5a), and consider how this group might be more actively and creatively 
engaged in helping with issues that affect the program.   
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 Anticipate changes in curriculum and facilities that would give PCC the ability to 
address c change in the complexion of the local Biotechnology industry.  

Since one of the missions and strengths of Community College based P/T 
training is to be responsive to the needs of the local industry, it is important to 
keep abreast of those changes.  We should be aware that if/when the 
Biotechnology industry “takes-off”, there will be a gradual but predictable 
transition from a research based industry to a manufacturing based one.  This 
may trigger curricular changes (implementation of new courses, or alternate 
certificates or degrees to suit the needs of manufacturing and quality control 
(generally less demanding that research), and also facilities upgrade.  The most 
likely increases would be in the area of bioprocess (large scale cell culture and 
protein purification) and high throughput processes (generally computer-driven 
and analyzed, and automated).   It would (in this authors opinion) be 
unnecessary  to invest in instrumentation in these areas, but it would be wise to 
study and assess the way other CC programs have handled these changes, and 
anticipate relevant course development, program design changes and equipment 
purchases.  

 

 

 

5)  To ensure that curriculum keeps pace with changing industry demands and continues to 

successfully prepare students to enter into a career field 

 

a)  Evaluate the impact the advisory committee has on curriculum and instructional methods 
 

The Advisory committee has not been particularly active in the design or evaluation of the 
curriculum and instructional methods, beyond what needed to be considered when the 
program was established. The committee’s position has been that the training is evidently 
successful, and already dense with content, so that unless we were to consider a radical 
overhaul of the curriculum (and mission) of the program, the advisory committee will 
concern itself with other things.  

In advisory meetings, our discussions have generally focused on the enrollment issues: 
student recruitment, retention (to a certain extent), and discussions about whether we 
should be offering a less certificate version of the program, or make the existing degree 
broader, but less deep (and less intense). . The purpose would be to increase the employer 
base and presumably attract a wider range of student. We are not, in fact, we are not 
limited by lack of employment opportunities, but by the number of students who are 
interested and able to complete the program.  There is a good deal of  concern that making 
the program “easier” would cheapen the degree and reduce the acceptance of our students 
for the jobs that are currently in demand – that for technicians who assist with biomedical 
research.   

One thing we have not yet figured out is how to achieve the appropriate balance in 
committee membership (and attendance). Our local industry organization (and a spin-off 
organization) have provided useful information about the state of the industry, and 
projections for the future.  Ideally they would speak to the  hiring needs of industry, but in 
fact that is difficult because the companies are few, varied in nature, and largely start-ups – 
short on time and generally already having the experienced staff they need.  OHSU Faculty 
(principal investigators) are helpful, but we have only brought in those who have had our 
students – they tend to support the status quo, but probably would be more engaged by 
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discussions of curriculum than we have tended to have.    PSU Biology faculty have been 
very helpful with providing the appropriate educational context for this AAS degree, 
including revising the articulation agreement to be very favorable to our graduates.   Former 
students still employed in the field have an especially useful perspective.  If we do decide to 
engage in a substantial revision of the program, all of these groups need to be represented 
in the Advisory Committee, along with someone to represent the administration at OHSU, 
and also Legacy Research.   It would be useful to also have input from PDC or OEDD if 
possible, and from one of the two laboratory employment agencies in the area.  It would be 
important to either have a large enough roster such that a robust group would be at any 
given meeting.   

But we also need to do more than just ask the Advisory committee to show up to the 
quarterly meeting  -- we need to find ways to engage them in the creative enterprise of 
making the program mores successful. Whether this can be done by more focused agenda 
items (and not always talking about enrollment would be helpful), or occasionally modifying 
the format in some way should be considered.  Up until now, we have generally worked 
from an agenda template in which the program director would report items of interest or 
concern, and the members would consider and give feedback on the efforts of the 
department.  If we could engage the member more directly in the issues of concern (as was 
the case with PSU and David Boones support of the articulation changes we sought, and 
Julie Harp’s help with the student surveys that are part of this document), they would feel 
more engaged and remain more active.    

 

 

 

b)  Review job placement statistics of student in your program over the last three years 

including salary information where available 

 

Out of the 28 students who had completed the program last summer, 26 were offered 
permanent laboratory position switching 2 months of graduation).  At present, 22 of these 
are still employed.   

An employment survey of graduates was conducted in November 2001.  Starting salaries 
varied considerably but were in the neighborhood of $20K to $26K per year (mean 11/01 
salary for students graduating 6/01 were $22,600 +/- $2,400, n =5).   Advancement rates 
are highly variable as well, depending on the degree of education completed by the 
technician, and how useful they are in the lab (many of the program graduates have been 
promoted to the unofficial position of lab manager, which usually is accompanied by a 
salary increase) and how much grant money the particular employer has.  For the students 
who graduated 6/98, the average income three years later was $33,800 (+/- $6,900, n = 5) 

It is also useful to look at the further education of our graduates, since one of the strengths 
of the program is its transferability, making it a real and useful step on a professional career 
path. Of the 28 students who have completed the program, 13 had BS degrees when they 
started the program. Of the remaining 15, 9 have gone on to work towards (and in most 
cases, complete) BS or MS degrees  (two are PhD candidates). 

 

c)    Analyze the program learning ouctomes, competencies and skills as compared to the  

business and industry need today and in the immediate future 

 
Industry survey done, see Appendix F.  
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There are areas in which we do not offer much instruction:  notably microscopy, analytical 
chemistry and animal handling.  This was a conscious choice on the part of the program 
faculty  (the first two due in part to low apparent demand coupled with the fact that these 
require very expensive equipment, and the third due to time, expense and ethical concerns.  

 
This year (summer, 2003) with the program outcomes finally in place, we asked the 
mentors of our students in the Work Experience course to give us some feedback on the 
degree to which our students … 

 

d)    Forecast future employment opportunities for students in your program 
 

The Biotechnology industry has been growing steadily nationwide, and recently Portland 
has taken several significant measures to develop the industry here.   Although 90% or 
more of our graduates are employed by a single entity, OHSU, that institution is the largest 
employer in Portland, and its research arm has been growing.  The PCC Biotech program 
has not come close to saturating the market for individuals trained in research techniques 
and approaches.  We routinely have more opportunities for interns, and more job 
opportunities than we have students to fill tem.  Expansion of the University on both the 
West Campus and on the waterfront is expected to increase the number of research 
positions significantly.  It is also anticipated that with this increased research strength will 
come some expansion of the emerging biotechnology industry, either through robust spin-
offs from the University research, or by attracting companies from elsewhere.   

 

 

e)    Analyze any barriers to degree or certificate completion that your student face and 

describe the main reason students leave your program before program completion.   

 
The Analysis of Student Completion Rates (Appendix E) reveals that of the 37 students 
who had left the program, about one third either obtained a lab job before completing the 
program (7) or were taking classes for other reasons (4).  Of those that did get employed 
before completing, 3 did so after only BIT 109, and 4 had taken one or more of the 
advanced courses. 
 
About 20% left because they found that their interest had changed – this is not unexpected, 
for a couple of reasons.  First, some of the change in interest is actually a realistic appraisal 
of ability on the part of the student, though most students who have little aptitude for this 
field discover this in their Biology and Chemistry classes, and do not enroll in BIT109 (the 
starting point for the completion analysis). Second, the focus and design of the program is 
very different from what most students experience in their prior academic work.  The 
emphasis is not on learning new things about the biological or chemical world, but on how 
do carry out tasks with care, accuracy and precision, to follow instructions intelligently and 
troubleshoot problems.  Some of the work is tedious and repetitive, and not always 
satisfying, and some students find they do not enjoy this as much as they thought.  This 
group would be better served if the program required applicants to carry out a 3-4 hour job 
shadow prior to enrolling – much like that which the students applying to Radiology do.  We 
have suggested this and assisted the applicants in making contact with former students, but 
requiring it has not been practical, because it imposes a burden on our employers (their 
staff) that we have been reluctant to request.  It may be more realistic now, because we 
have a reasonable number of actively employed program graduates, and some PT faculty, 
that applicants could visit.    
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Students who left the program for Personal, Family or Financial reasons represent about a 
third of the total non-completers. For some of these people, the large number of credits, 
and many hours of class are indeed a barrier.  We have struggled with ways to put some 
breathing room into the program, mostly by offering/encouraging part time options.  
Although we found that to our dismay, part time students have a much lower rate of 
program completion, it may be successful for the student if he or she is able to get a lab job 
before (and perhaps instead of) finishing the program.  
 
Another way to approach this would be by removing some outcomes (or accepting less in 
the way of mastery of the existing outcomes) – but we have viewed this with great 
reluctance.  This employing community has been challenging to educate – tradition dictates 
that research assistants will hold BS degrees, and it has been necessary to prove that our 
AAS graduates are just as (if not more) valuable than a BS-holder, in terms of being able 
and productive in the laboratory.  We have not wanted to compromise the acceptance and 
excellent reputation that was hard won.    
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BIOTECHNOLOGY LABORATORY TECHNICIAN 

PROGRAM OUTCOMES 

 

 

 

After completing the BIT program, the successful student will be able to: 

 Carry out routine laboratory tasks and commonly used techniques with confidence, 
quality and appropriate documentation.   

 Apply theoretical knowledge of assay principles and strategies, purification 
principles, and the scientific method to laboratory situations 

 Troubleshoot laboratory problems and devise appropriate solutions 

 Plan and organize tasks to allow efficient completion of complex procedures, 
including planning and carrying out multiple procedures that proceed simultaneously. 
Coordinate with others to work as part of a team.  

 Effectively communicate the procedures, results and interpretations of laboratory 
activities to other scientific staff in several standard forms of scientific 
communication, including the laboratory notebook, written report, casual conference 
and formal presentation. 

 Demonstrate an appropriate attitude towards safety in the laboratory, and 
compliance that includes oneself, co-workers the work area and the laboratory 
environment.   
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AAS in  BIOTECHNOLOGY 
 

Course of Study 
 

 BASIC REQUIREMENTS (first year course of study):      

FL BI 101 or 211 Biology  5  Students wishing to transfer to PSU should   

 CH 104 or 221 Chemistry 5  take the 200-level science courses    

 MTH 111 College Algebra 4  (see Biotechnolgy advisor )   

 WR 121 English Composition 3     

         

WN BI 102 or 212 Biology   4       

 CH 105 or 221 Chemistry 5      

 CAS 170 Beginning Excel 3      

 Gen Ed Gen Ed 3  To complete the General Education   

 Gen Ed Gen Ed 3  requirment for the AAS, students need   

      at least one course from Arts and   

SP BI 103 or 213  Biology   4  Humanities, one from Social Science   

 CH 106 or 223 Chemistry 5  and the third may be from either    

 BI 234 Microbiology 5  category  (the Scinece and Math area   

 Gen Ed Gen Ed 3  is covered)   

        

  First year total credits 52       

        

 BIOTECHNOLOGY SEQUENCE  (second year)       

FL BIT 101 Intro to Biotech 3     

 BIT 105   Lab Safety    3     

 BIT 107 Laboratory Math 3  Prereq or concurrent reg with BIT 109   

 BIT 109 Basic Lab Tech & Instruments 3  Prerequisite for 200-level lab classes   

 BIT 225   Quality Systems in Biotechnology 2     

          

WN BIT 205 Bioseparations I 4  Prerequisite is BIT 109   

 BIT 211  Biomolecular Princip. 4  Prerequisite is BIT 109   

 BIT 221 Techniques in Molec Biol I 5  Prerequisite is BIT 109   

 BIT 207   Tissue Culture I 4  Prerequisite is BIT 109   

          

SP BIT 201 Applied Immunology 4  Prerequisite is BIT 109   

 BIT 215 Bioseparations II  5  Prerequisite is BIT 205   

 BIT 223 Techniques in Molecular Biology II 4  Prerequisite is BIT 221   

 BIT 217 Tissue Culture II 4  Prerequisite is BIT 207   

        

SM CG 209 Job Finding Skills 1     

 BIT 280A  Work Experience 8  Coregistration in BIT 280B required   

 BIT 280B  Work Experinece Seminar 1     

        

  AAS Total Credits 110       



 28 

 

BIOTECHNOLOGY COURSE OUTCOMES 

 

BIT 101 INTRODUCTION TO BIOTECHNOLOGY  

 Interpret and evaluate biotechnology activities and issues across the broad spectrum of 
applications(medical, agricultural, forensic, environmental)  

 

BIT 105 Laboratory Safety 

 Identify hazards that are relevant to the biotechnology laboratory appropriate steps to 
minimize exposure to oneself, ones coworkers and the environment in routine work. 

 Describe proper handling and disposal of chemicals, radioisotopes and biohazardous 
materials that are commonly used in a biotechnology laboratory.  

 Work within the federal and state regulations and guidelines that apply to the use of 
hazardous materials in the laboratory.  

 

BIT 107  LABORATORY MATH   

 Utilize mathematics as a vocabulary and problem solving tool in an exact way for 
communication in preparation for further course and laboratory work 

 Recognize interpret formulate and apply common mathematical situations in the 
biomolecular  laboratory with consistency and confidence 

 Represent data and master sound solution  methods to draw trustworthy conclusions based 
on data 

 

BIT 109  BASIC LAB TECHNIQUES AND INTSTRUMENTS 

 Carry out fundamental and commonly used routine laboratory tasks with confidence, 
quality and appropriate documentation. 

 Maintain laboratory equipment and environment 

 

BIT 225  QUALITY SYSTEMS IN BIOTECHNOLOGY 

 Identify the regulatory compliance issues attending the development and manufacture of a 
new biotechnology product  

 Describe the key elements of a  Quality System for the FDA-regulated manufacture of a 
biotechnology product (drug, biologic or device).  

 Write a functional Standard Operating Procedure (SOP) for a familiar laboratory process 

 



 29 

ADVANCED BIT LAB COURSES 

BIT 211  BIOMOLECULAR PRINCIPLES 

 Recognize the major functional organic groups of biological molecules and associate them 
with the  properties they confer on biological molecules. 

 Demonstrate working knowledge of the relationships between structure, properties and 
function of the major classes of biological molecules (carbohydrates, lipids, protein and 
nucleic acids)  

 Communicate  effectively the purpose, process and results of an experiment.  

BIT 205  BIOSEPARATIONS I 

 Carry out selected projects illustrating protein purification methods based on different 
molecular properties.    

 Report procedures, results and interpretation in standard forms of scientific communication 
(laboratory notebook, written report, casual and/or formal oral communication) 

 Develop teamwork and communication skills. 

 Demonstrate working knowledge of key concepts and terminology of separation techniques 
and principles.   

BIT 215  BIOSEPARTIONS II 

 Carry out a multi-step purification procedure to isolate a single protein from a complex mix, 
using an established protocol.    

 Report procedures, results and interpretation in standard forms of scientific communication 
(laboratory notebook, written report, casual and/or formal oral communication) 

 Develop teamwork and communication skills. 

BIT 201  APPLIED IMMUNOLOGY 

 Recognize the major functional organic groups of biological molecules and associate them 
with the  properties they confer on biological molecules. 

 Demonstrate working knowledge of the relationships between structure, properties and 
function of the major classes of biological molecules (carbohydrates, lipids, protein and 
nucleic acids)  

 Communicate  effectively the purpose, process and results of an experiment.  

BIT 221  TECHNIQUES IN MOLECULAR BIOLOGY  I 

 Construct and analyze a new plasmid prepared by the subcloning of a restriction fragment 
from one plasmid to another.  
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BIT 223  TECHNIQUES IN MOLECULAR BIOLOGY  II 

 Working from biological material, produce a selected region of DNA for cloning and analysis 

 Demonstrate  working knowledge of key concepts and terminology of a variety of selected 
molecular biology techniques and principles. 

 Be able to use standard DNA manipulation software. 

BIT 207  TISSUE CULTURE I 

 Prepare media (both liquid and agar-containing) to support the growth of a variety of cell 
types, including bacteria, yeasts, plant and animal cells.  

 Establish and maintain a tissue culture laboratory 

 Maintain and manipulate adherent and suspension animal cell lines.   

BIT 217  TISSUE CULTURE II 

 Apply understanding of cell systems and manipulation techniques toward the investigation of 
some phenomenon or parameter in cell culture.  

 Work as an effective member of an investigative team.  

 Adapt skills and knowledge of cell culture to special and evolving techniques in this 
technology 

BIT 280A  WORK EXPERIENCE 

 Identify learning goals and develop a work experience plan to meet the goals 

 Increase personal and professional competence by practicing techniques and procedures 
learned in courses, learning new job-specific skills, and gaining a more in-depth 
understanding of this career area. 

BIT 280 B  WORK EXPERIENCE SEMINAR 

 Describe and explain  the purpose, results and interpretations of scientific work that is part 
of an investigation or process in a  biotechnology laboratory.  

 Identify and explain specific and integrated applications of familiar laboratory techniques and 
skills in a workplace context.    
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HOW PCC’S  CORE OUTCOMES ARE ADDRESSED IN THE  

BIOTECHNOLOGY LABORATORY TECHNICIAN PROGRAM 

 
 

 

Communication 

 

Graduates of PCC should  be able to communicate effectively by determining the purpose of 

communication; analyzing audience an context to use appropriate language and modality; and by 

responding to feedback to achieve clarity, coherence and effectiveness 

 

 

 Communication of procedure, data, and its interpretation are a critical part of laboratory work 
and are reinforced in every laboratory class.  

 Formal assessment of proficiency in written communication  includes evaluation of the  
Laboratory Notebooks in every class, and additionally, may include, Laboratory Reports or 
Papers. 

 Individual and Group presentations are used to asses skill at verbal communication in 
several if the courses (BIT 221, 205 and 205) Verbal communication between students is a 
critical part of working in small groups, and while it is not formally assessed,   good 
communication with in the group is necessary for a successful outcome  
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 Verbal communication between instructor and students is routinely practiced and reinforced 
throughout the program.  Instructions or modifications to written procedures are often given 
orally, and students need to learn to interpret such directions, rephrase to check back, and 
communicate any problems concerns or which arise.  Assessment is informal, and skill in 
communication is reinforced by the natural consequences of the work being successful or 
not (and possibly needing repeating). 

 Reading and interpreting written procedures in protocol books, product information, and 
formal scientific papers is a critical skill which is practiced in each of the classes, and is 
assessed both formally (in exam questions) and informally throughout the program.  

 

 

Community and Environmental Responsibility 

Graduates of PCC should be able to apply scientific, cultural and political perspectives in 

understanding the natural and social world and in addressing the consequences of human activity 

both globally and locally, demonstrating an understanding of social change and social action. 

 

 Ethical, legal and social issues are discussed in Introduction to Biotechnology in the context 
of specific applications. 

 Formal assessment of the student’s appreciation of these perspectives  is mainly by 
evaluation of a paper in which the   issues surrounding  a  particular application of 
Biotechnology are explored .  Successful completion of this paper requires balanced 
attention to opposing or varied points of view, and the contexts in which they  have 
significant impact.  

 Laboratory safety emphasizes appropriate management of laboratory hazards, and formal 
assessment of a students understanding  

 Issues of laboratory practice and conduct, including such issues as accountability, honesty, 
appropriate use of resources (e.g., money, and animals) are discussed informally 
throughout the program.   

 

    

Cultural Awareness 

Graduates of PCC should be able to demonstrate an understanding of the varieties of human 

cultures, perspectives, and forms of expressions as well as their own culture’s complexities. 

 

 The PCC Community and the Scientific workplace both tend to significant 
cultural diversity,  and is generally reflected in the student population of the 
Biotechnology  program. The interaction among Biotechnology students is 
especially intense, with many hours spent working together in the lab, and a 
great deal of interdependence and cooperative work, and thus is particularly 
demanding of understanding and  appreciation of cultural differences.  This is 
not formally assessed, but a critical component for the successful completion 
of group work. 

 An appreciation of cultural implications of ethical legal and social issues is included in the 
discussion of particular applications in the Introduction to Biotechnology course.  Key 
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biotech application areas  (agricultural biotechnology, vaccine development, human 
genomic analysis for example) often have a great deal of cultural as well as socioeconomic 
impact,.   Theses issues are discussed, and the appreciation of their importance formally 
assessed in the context of the papers written for this course. 

 General education courses in the Social Sciences and in the Arts and Humanities are 
required for completion of the AAS degree, as a critical part of the student’s overall 
education, and address cultural awareness in the context of the particular area 

  
 

Critical Thinking and Problem Solving 

Graduates of PCC should be able to think critically and creatively to solve problems, 

understanding and using various methods of reasoning and evaluating information and its 

sources 

 
Laboratory work  requires a high level of critical thinking and problem- solving, so these skills 
are practiced and assessed, both formally and informally in all courses in the program.  The 
following is a partial list of outcomes that are assessed formally in the program. 
 
BIT 103 and 104, Laboratory Safety:   

 Evaluate situations  for potentially hazardous situations and determine how these can be 
avoided or managed appropriately 

 
BIT 107 Laboratory Math 

 Solve mathematics problems in the laboratory by identifying and using relevant information, 
and selecting from a variety of problem-solving strategies   

 
BIT 109  Basic Lab Techniques and Instruments: 

 Evaluate  and select among several approaches for solution preparation to determine the 
best approach for specific solutions  

 Analyze  measurement data for meaning, as well as accuracy and precision, as well as  
sources of error  (measurements of weight, volume, , pH, direct and indirect measurements 
using spectroscopy) 

 Develop strategies for carrying out specific laboratory assays. 
 
In the more advanced (200-level) courses in the program, students are confronted  increasingly 
complex problems, including laboratory situations which do not have the expected outcome, and 
successful completion of the projects requires them to develop their critical thinking and 
problem-solving skills by …   
 

 Adapting prior experience in related area to new problems 

 Evaluating and interpreting data and other results. 

 Using new information (such as that derived empirically) to make appropriate decisions. 

 Understand the role of collaboration in the performance of procedures and experiments and 
in the and interpretation of results. 
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 Form associations between disparate  information, principles and methods which may be 
multi-disciplinary 

 Troubleshoot equipment and experimental problems, using a combination of prior 
knowledge, resources and imagination.  

 Evaluate situations with multp0le problems in order to set priorities. 

 Practice prioritization within a multi-tasking framework. 

 

Professional Competence 

Graduates of PCC should demonstrate mastery in a discipline or profession at a level appropriate 

to program and transfer requirements through the application of concepts skills, processes and 

technology in the performance of authentic tasks that enhance community involvement and 

employability 

 
This is the whole point of the program. Students prepare to enter a working laboratory by 
carrying out exactly the same tasks they will be asked to do, learning to appreciate why things 
are done in a particular way, and to understand how to build on the knowledge that they have 
acquired.   

 

 

Self-Reflection 

Graduates of PPCC should be self-appraising in applying the knowledge and skills they have 

learned, examining and evaluating personal beliefs, and comparing them with the beliefs of 

others 

 In the course of the laboratory activities, student continually evaluate whether they have 
sufficient understanding of procedures to carry them out and continue on, or whether they 
need more time and/or consultation with the instructor.  They also confer with colleagues, 
and learn the degree to which they can trust the information given   

 More generally, they are very concerned about, and continually re-evaluate their overall 
fitness for the laboratory. Most students enter the program with a fairly vague idea of what 
working in the lab would be like. As they learn, they consider (and often express) the both 
the positive feelings and the concerns they have about this sort of work.  They identify 
activities that they prefer, or have more trouble with, and think about which kinds of work are 
more satisfying, or stressful. Informal discussions about laboratory work as well as their own 
sense of accomplishment in our laboratory make this process continual.   They apply this 
insight in the selection of internship sites, which generally represent a wide variety of lab 
situations. 

 Issues pertaining to the practice of science arise in the laboratory courses.  Scientific 
integrity permeates the practice of collecting, recording and reporting results – since lapses 
due to ignorance can be just as damaging as intentional ones, we teach specifically to these 
concerns, and often student are surprised to find that things they assumed were acceptable 
practice are in fact, problematic from the standpoint of scientific integrity.  

 Finally, the nature of the laboratory intensive and cooperative work (a necessity when 
projects require the use of limited equipment) promotes the sort of interaction in which 
students get to know each other (perhaps better than they may wish) and have abundant 
opportunities to discuss issues of all kinds.  Students sometimes enter the program thinking 
that laboratory work is an asocial isolated sort of job, and find out that both here and in the 
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working word, it is anything but.  This alone may challenge a long held belief, but most 
students find this aspect of the program especially enjoyable and often enlightening.  

 Finally the field of Biotechnology – application of biological information and systems, is rife 
with ethical issues.  Some of these pertain to the applications of biotechnology, and these 
are indeed examined fairly extensively in BIT 101, in discussion and in writing.  Since our 
program draws a diverse student population, including a significant number of foreign 
students, these discussions allow students (and instructors) to examine a wide array of 
points of view, and belief systems. 
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Dear BIT Graduates 
 

We need your help!  The Biotechnology Program is undertaking a comprehensive Program review, and 
as part of this process, we would like your feedback on the content of the program.   
 
Please rate the courses on a scale of 1-5, for each of the following:  importance in your overall training,. 
Importance in your present jobs, and the quality of the course.  For any elements that you judge to be 3 or 
less, please provide some additional information to expand upon your response on a separate page.  
 
Also there are some questions on the second page.   
 
Your responses will be collected, and a report summarizing the findings and including unattributed 
comments will be forwarded to the department .    
We  would like to get these back as soon as you can manage it.  Thanks!  

 

 
 
BIT 

 
 
Courses 

Importance in 

my training 
 
5 = very important 
1 = not at all   

Importance in 

my current 

job 
5 = very important 
1 = not at all   

Quality of 

the course 
 
5 = excellent 
1 = poor 

101 Intro to Biotech 
 

   

103 Lab Safety I  
 

   

104 Lab Safety II 
 

   

107 Lab Math 
 

   

109 Basic Lab Techniques  
and  Instruments  

   

134 Media Prep 
 

   

211 Biomolecular Principles 
 

   

201 Applied Immunology 
 

   

221 Techniques in Molecular Biology I    

223 Techniques in Molecular Biology II    

207 Bioseparations I 
 

   

217 Bioseparations  II 
 

   

205 Tissue culture I  
 

   

215 Tissue culture II 
 

   

280 Work Experience 
 

   

225 Regulatory Compliance 
 

   

289 Special Topics  
 

   

CAS 
170 

Excel  
(or other ____________) 

   

CG 
209 

CG Course (Job Finding Skills) 
(Or Other  _______________ ) 
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(Feel free to expand on any answers beyond the space provided) 
 
 
Are there any of these courses that you would change, and if so, how would you change them? 
 
 

 
 
 
 
Are there any topics or techniques you feel were not covered that you wish had been? What? 
 

 
 
 
 
 
Are  there any particular topics or techniques that you feel were covered with more time or emphasis 
than they should have been?  What? 
 
 
 
 
 
 
Was there anything you felt unprepared for during your internship or related job after graduation? 
 
 

 
 
 
 
Were there any barriers that you or fellow classmates encountered that could have (or did) prevent 
you from completing the program?  (I don't have contact information for everyone that started the 
program, so if you know why a fellow student left the program, please include it here). 
 
 
 

 
 

 
Do you have any other comments, or suggestions for the Biotech program? 
 
 

 
 
What year did you graduate?  _________ 
 
 
Thank you very much for giving this survey your time and thought.  
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BIT Student Survey Results 

Winter 2003 

 

 

 

 

 

 

     

  Importance in Importance in Quality of the  

BIT Courses my training my current 
job 

the Course 

     

101 Intro to Biotech 3.67 3.00 4.17 

103 Lab Safety I 4.67 4.67 4.33 

104 Lab Safety II 4.67 4.67 4.33 

107 Lab Math 5.00 5.00 4.50 

109 Basic Lab Techniques 5.00 5.00 4.67 

134 Media Prep 3.50 3.17 3.60 

211 Biomolecular 
Principles 

4.00 4.00 4.00 

201 Applied Immunology 4.17 4.17 4.50 

221 Techniques in MB I 4.83 4.83 4.50 

223 Techniques in MB II 4.83 4.83 4.67 

207 Bioseparations I 4.67 3.67 4.33 

217 Bioseparations II 4.67 3.67 4.33 

205 Tissue Culture I 4.50 4.67 4.50 

215 Tissue Culture II 4.50 4.67 4.50 

280 Work Experience 5.00 5.00 4.83 

225 Regulatory 
Compliance 

1.83 1.50 2.33 

289 Special Topics 2.33 2.67 2.33 

CAS 
170 

Excel   4.60 4.60 3.75 

CG 
209 

Job Finding Skills   1.00 1.00 2.67 
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2002 STUDENT SURVEY --  COMMENTS: 

 

 

Are there any of these courses that you would change, and if so, how would you change 
them? 

Media Prep – should simply be part of Tissue Culture.  We do nothing from scratch – ie 

weigh out a zillion chemicals for one media.  Feeling around here is, it is cheaper and more 

productive to purchase, use skilled person to do skillful things. 

Mol Bio. 1: A) I think it was a big mistake to have the first exposure to PCR be a multiplex PCR with 
results that were inconclusive and extremely difficult to interpret.  This was a very difficult situation to 
extract learning objectives from.  B) CsCl plasmid prep should have been sequenced later in the 
course.  Too much information and too little relevance for an introductory exercise. 

Immunology:  Get a decent plate washer, and hook it up to a vacuum pump!! 

I continue to be very impressed with the balance of practical and theoretical in all the biotech 

courses.  A firm basis was taught so that I am never left wondering why I am doing a 

particular procedure.  At the same time, there was a very satisfying amount of hands on 

training that has stood me in very good stead in the professional research lab. 

Tissue Culture:  I would drop plant culture.  It was interesting and the quality of instruction was 

high, but it has not been put to use in my career. 

Regulatory Compliance: I would drop it.  The regulatory issues I face were well addressed in 

Lab Safety. 

 
I think the lab safety does not need to be two terms. The critical safety issues can  
covered over one term. 

Lab Safety – this course is essential - however the format was – write, write, write. John 

Burnham would put view foils up on the overhead projector – then we would copy them down as 

fast as possible while he narrated – adding other important information – or examples.  I just 

didn’t like the format. I know how to write – and why should I spend my time writing down 

someone else’s notes. Give them as handouts – and then have a discussion – or talk about each 

one without people having to write so much. I hope the course has already been improved prior 

to this evaluation. 

Write fewer (long or full) papers – although demand the same high quality on those that are 

written. Help people focus on Material and Methods sections or “How to” protocols  – not entire 

papers. Writing up protocols and M&M helps people understand how to write succinctly and what 

details to capture in the lab notebooks.  People who graduate from the BIT program are more 

likely to be writing protocols to be used within their own lab – or to share with other labs – than 

writing full scientific papers. A technical/scientific  writing course would be time better spent 

than attending “Regulatory Compliance”. 

Make people reproduce short experiments using someone else’s Lab Notebook/Protocol. This is 

the real test of whether you are capturing the right information at the right level of detail. 



 41 

Media prep. is important in a lab. Learning how to deal with making media with a plethora of 

ingredients is also important – however – once you “get” the issues involved – it becomes too 

repetitious. I measured, I mixed, I autoclaved, I dispensed – again and again. Although exposure 

to the different media was fascinating – I don’t think the payoff was worth the investment in 

time. 

Change the Excel course to at least provide a few non-business examples. That course assumes 

everyone is in business – but we’re not! 
 

 
 
Are there any topics or techniques you feel were not covered that you wish 
had been?     Anything you wish had been covered more extensively than it 
was?     Please explain 

Tissue culture:  Ficoll/percoll gradients with suspension cells. 

Mol. Bio.:  More RNA work, less subcloning. 

The portion of Molecular Biology that involved computers was very useful. There is little or 

nothing in my lab that does not involve computers in some way.  To have an experienced 

technician (Cole) combine computers with lab assignments, and introduce us to specific 

programs and on-line resources was invaluable, even though Cole was a little out there.  The 

other courses did at least an adequate job of introducing computers into lab work.  If further 

integration of computers and lab work can be accomplished without overloading the 

students it would be valuable. 

May be the program should acquire some radioactivity shield and simulate working 

behind them, as I found this very awkward and I was very clumsy for my first few times 

doing “hot” work. Of course there is not substitute for the real deal, but at least you get 

some of the mechanics of working behind a shield. 

Not covered: To expect and how to deal with the psychological impact/frustration of failed 

experiments. Many experiments fail or don’t produce the expected results. This is not the 

fault of the technician (most of the time). I struggled with a tremendous self-esteem problem 

at the beginning of my career – just after the work experience course. I had not previously 

worked in a scientific laboratory – and I had no idea what to expect. I thought everything was 

supposed to work – every time – or close to every time. Not so. Why do you think PhD 

students are taught how to deal with stress and depression? It’s because they are very much a 

reality in a lab. I have seen many people sink into a semi-depressed state when performing 

experiments.  Skills on how to evaluate progress – how to present a case to a PI that things 

are not working – a top ten likely cause list – an alternative action plan etc. would all be 

important. I realize psychology is not part of the BIT program – but if someone could have 

forewarned me or prepared me a bit for these realities – I wouldn’t have taken quite so long 

to figure out that biology is just hard and unpredictable sometimes (that’s also why it’s so 

much fun when it works).  Realizing this fact also makes admitting mistakes and errors 

easier. Not everything works perfectly – including our brains. This kind of ties into research 

ethics and codes of conduct which are critical to science – because we build upon other’s 

work – that we assume to be of the highest quality (normally). 

Spend more time on Bioinformatics. 
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Are there any particular topics or techniques that you feel were covered with too much 

time or emphasis?  Are there any topics or techniques that you feel could have been 

eliminated altogether?   
 

Papers – How many technicians write papers?  We did a paper every week in class.  I 

have presented data at conferences, written abstracts, but papers – not yet.  Rather 

than spend time on papers, allow students to use that time to get caught up on the other 

paperwork and assignments 

Yes.  Special topics was completely unnecessary.  It is not the job of the students to develop the 
curriculum for which they are paying. 

For me the HPLC section did not have enough hands on experience for me to acquire any significant 
practical ability.  I would be a COMPLETE beginner if asked to perform this technique at my job and 
that is quite different from how I feel about the other things we learned.  Also, I think this technique is 
more relevant to toxicology/chemistry labs in general, rather than bio research labs which is where 
most of our graduates are placed currently.  Thus, due to the geographic location of our program in 
Portland and the near total employment of our grads in academic (biomedical) research labs, I do not 
feel that HPLC is as important as the other subjects taught. 

I also have not used the training I received in FDA procedures.  Frankly, this is likely to be handled by 
an attorney or PhD scientist even in a commercial company, and thus I do not feel it is very important 
to an AAS program.   

Plant tissue culture can be eliminated.  

Remove Regulatory Compliance from the curriculum. 

I have not used, nor have I seen many people using liquid chromatography as we did in 

Bioseparations. Learning SDS-PAGE and western blotting were critical and I continue to 

perform them daily – but I have yet to run anything other than a commercial Protein-A column 

to purify antibodies from hybridoma supernatant.. I think the principles of Bioseparations are 

critical – and I’m glad I had to go through the liquid chromatography portion – but I have not 

had to pack and run any columns to date. The investigators I’ve worked with do everything they 

can to stay away from protein purification of this sort. Perhaps one column yes – but not 2 or 

three. The mechanics were the same. The column material is the “black box”. You load a sample – 

and collect fractions – no matter what media was used. 
 
 

Was there anything you felt unprepared for during your internship or related job after 
graduation? 
 

I was very pleased to be able to go straight to work in the research lab.  Almost everything I am asked 
to do is made much easier by the training I received.  The scientific curriculum of the AAS program is 
right on target. 
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My PI and the lab manager.  Actually my Psych background helped with this, which is 

another story.  Any information and personal anecdotes will help prepare students for the 

wide assortments of eccentrics they will meet in this field. 

Dealing with animals. I realize that the BIT program is not about animals and training people to 

use animals – however – many graduates end up using some sort of animal model. The issues, 

costs and benefits of various animal models could be touched upon at some point. What are the 

regulations surrounding animal use? What are the ethical considerations surrounding animal use? 

Dealing with the logistics of a lab – Kendra insulated us from most of this because we were 

overwhelmed with learning everything else – although we did some of it. Many positions at 

OHSU for which BIT graduates are competing require the person to deal with keeping the lab 

stocked with supplies or keeping tabs on specific pieces of equipment and other consumables. 

How does one deal with ordering reagents? What resources are available? What is the typical 

flow of information?  What to do if something is damaged, arrives at the wrong temperature, is 

missing pieces, doesn’t perform as desired? How do you effectively compare products? Can you 

get samples to try before you buy in larger quantities etc. What companies are known for 

expertise in various product lines. 

Dealing with the processing of digital images. We collect images from microscopes of various 

types as well as images of gels (agarose, SDS-PAGE, Denaturing PA Gels, etc.). We now also 

process images of scanned filter DNA arrays and occasionally images of DNA arrays on Glass 

Slides. We quantitate data from scanned images of agarose gels and western blots using 

densitometry. I had never used Photoshop before – but it is used a lot. We also do a lot of 

drawing with graphics software to produce figures for papers or presentations – using this 

software is almost as critical as using Excel. 

 

Were there any barriers that you or fellow classmates encountered that could have (or 

did) prevent you from completing the program?  (I don't have contact information for 

everyone that started the program, so if you know why a fellow student left the 

program, please include it here). 
 

The relentless pace, the constant harping about competencies, the total lack of preparation of 

the lead personnel.  Things were not ordered for second term until January, so for two weeks 

we came to class and did pretend stuff, then we were expected to make time to accomplish 

what we should have been doing all along.  It was too fast and frantic. 

Yes.  Unfortunately, the value of positive feedback seems to be completely underestimated by the 
department chair. 

The only barrier I see is the sheer amount of work required for a student to complete the program.  
Due to its 8-5 plus lab schedule it requires a person of endurance and commitment.  However, I 
strongly feel that the amount of time we spent in the lab is precisely the reason we are doing well in 
the professional lab, so I personally would not try to reduce the program workload per se. 

To be able to take portions of the program part-time made it possible for me 

to work and complete the program. 

No. Well may be Lab math. It weeded out 70% of my class.   
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Do you have any other comments, or suggestions for the Biotech program? 

Get organized!  Plan realistically – especially time wise. 

If you must use the term competencies then give everyone TIME to repeat things so they feel 

competent.  So many dropped because they never felt they could be competent.  I have found 

that people do NOT expect that level of competence from a technician.  The question is do 

you understand the procedure/what I am saying, then I can train you. 

Yes.  If I had it to do all over again, I would still make the same choice. 

I continue to be absolutely thrilled with the material we were taught at Biotech, and the way that this 
was done.  The curriculum and its realization by our department chair Kendra Cawley are simply 
topnotch, and I feel that is due to the high academic standards and professional biochemistry and 
molecular biology background that Kendra brings to the table. 

I hope wholesale changes are not made.  As a whole, the program did for me just what it 

was intended to do. 

I had fun and I was prepared beyond my bosses or my own expectations to work in a lab. 

The mantra of our program was to prepare people to work in a Biotechnology laboratory in the 

Biotechnology field/industry. The skills we received were more broadly applicable to other 

types of biological laboratories but we were being trained with a more highly focused end-point 

– a BioTech company or a company making products/devices for humans. This emphasis was 

subtle – but ever present in each course. It culminated with “Regulatory Compliance” – the one 

major blemish on an otherwise wonderful program (have I beaten this dead horse enough?). At 

least this was my impression. Perhaps the program would have wider appeal and attract more 

students if its focus were Biological Laboratory Technologies in a more general sense. Focus 

less on the specifics of one path which a graduate may take (a BioTech company) – and focus 

more on exposure to a suite of techniques and technologies that will help the graduates find 

positions in a variety of positions – i.e. a start-up company, OHSU, a pharmaceutical company 

etc. Regulatory compliance was far too specific for a program that lasts only 2 years – and in 

every other way – was broad in its focus. 

I can now appreciate what Kendra had to wrestle with when deciding what to chose to include in 

the curriculum. The wish list of things I included above is only based on 1 person’s experience to 

date. The training we got was fabulous – and we also learned how to learn – or more correctly 

how to find additional information. It will be impossible to expose students to every possible 

skill and technology – and I think what has been done to date is great. 

Computers are beginning to play an increasingly important role in the lab. Computers occupy 

twenty percent of the square footage in our lab. People spend quite a lot of time doing sequence 

analysis, querying various databases, keeping the electronic database of reagents up to date 

etc.  We are also beginning to see Bioinformatics creep into the lab. People want to be able to 

run software locally to analyze DNA arrays etc. Someone who has been exposed to the major 

issues with DNA arrays and data manipulation will have a good leg up on others competing for 

jobs. 

What year did you graduate?      2nd 
 class, 2001, 2000. 1999, 1998, 1997  
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Laboratory Technician Survey 

 

 

The Biotechnology Laboratory Technician program at PCC is designed to provide hands-on 

training for the laboratory.  The program focuses on the principles, practice and skills involved in 

a broad spectrum of critical procedures, from the most fundamental (solution preparation) to 

more sophisticated techniques.    

 

We would very much appreciate your help in evaluating how our program can best address the 

needs of the employers in this area.  Please take a few minutes to assist us in identifying the 

specific needs and skills you require in a trained biotechnology laboratory technician. By 

completing this survey, your input will allow us to analyze the PCC Biotechnology program 

learning outcomes, competencies, and skills and to ensure that the curriculum matches the needs 

today and in the immediate future of local companies.   

 

 

Job Related Skill Areas and Basic Competencies:  Please indicate the level of importance you 

place on the following laboratory skills or skill areas: 

 

 

High        Medium  Low  
General Lab Skills: 

Reagent preparation……………………..                     

pH determination/buffers………………..  

Media preparation………………………. 

Micropipettor use………………………. 

Aseptic techniques………………………  

 Handling of radioisotopes/biohazards…..  

 Spectrophotometry (UV-Vis )…………. 

 Maintain analytical instruments…………. 

Record keeping/Documentation..……….. 

cGMP awareness/practice ……………… 

Oral presentation skills…………………. 

Experimental design/data interpretation… 

Lab  safety (chemical, radiation, biosafety) 

General lab management and upkeep.…... 

Other _____________________________ 
 

 
Computer Literacy 

 Word Processing………………………… 

 Spreadsheets…………………………….. 

 Database………………………………… 

 Literature Searching…………………….. 

 Other _____________________________ 
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Molecular Biology 

 DNA purification/handling…….………... 

 RNA purification/handling……………… 

Recombinant DNA techniques…………., 

 PCR……………………………………… 

 DNA gel electrophoresis………………… 

 Southern and Northern blots…………….. 

 DNA sequencing………………………… 

 Preparation of labeled probes…………… 

Bioinformatics…………………………… 

Other _____________________________ 

 
Tissue Culture 

 Animal cell culture……………………… 

 Plant micropropagation………………….. 

 Cell counting and viability………………. 

 Obtaining/maintaining primary cells………. 

 Transfection techniques and optimization.. 

 Clone isolation…………………………… 

 Cryopreservation………………………… 

 

 
Bioseparations 

SDS-PAGE………………………………. 

 Liquid Chromatography…………………. 

 HPLC……………………………………. 

 GC … …………………………………… 

 Density/Gradient centrifugation…………. 

 IEF and 2D-gel electrophoresis………….. 

 Capillary electrophoresis………………… 

 Other ____________________________ 

 
Applied Immunology 

 Antibody purification methods………….. 

 Antibody labeling & detection strategies... 

 Immunoprecipitation…………………….. 

 ELISA……………………………………. 

 Western blotting…………………………. 

 Other _____________________________ 

 
Specialized Lab Skills 

 Organic synthesis.……………………….          

 Gene array technologies………………… 

 Proteomics………………………………. 

 Flow Cytometry……………………… 

 Viral vectors……………………………… 

 Microscopy……………………………… 

 Histology………………………………… 
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 Animal Handling………………………… 

 Other (please describe below).………….. 

 

The next set of questions deals with more specific training in shorter and more focused 

courses  that would be offered mainly evenings and weekends.  We are looking for 

comments and suggestions from employers to help us determine the usefulness and 

feasibility of offering such courses, and what areas would be of greatest value. 

 

In what general areas do you feel your employees would realize the greatest benefit from 

ongoing or occasional update training?  (More specific areas are listed below) 
 
 

 DNA Technologies 

             Tissue Culture Techniques 

              Protein Biochemistry 

              Immunological Methods 

              GMP or other Regulatory Issues   

              Other:   _______________________ 

   We would not be inclined to recommend off-site training. 

 

 

 

 For which of the following skills would you be inclined to send your employees to an academic 

institution for either a short course or workshop?  

  
 

DNA Sequencing    Plant Biotechnology Techniques 

Southern Blotting    In vitro Translation 

            DNA Synthesis     In vitro Transcription 

DNA Isolation     In vitro Mutagenesis 

            PCR      Recombinant DNA Technologies 

RNA Isolation     Live Animal Handling 

Immunoprecipitation     Basic Animal Care 

Hybridoma Techniques    Antibody Production 

            Good Laboratory Practices (GLP)   Biosafety Guidelines 

  Good Manufacturing Practices (GMP)  Instrument Validation 

QA/QC Procedures    Novel instrumentation 

Sterile Technique     Bioinformatics 

            Cell/Tissue Culture     Gene Array Technologies 

Protein Purification    Database Management 

HPLC       High-Throughput Techniques 

GC/MS      Column Chromatography    

Others:  please describe:  

    

 

 

 

Do you have any  other comments or suggestions for us? 
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The data provided will be kept confidential and used only for assessment of the program. 

 

Name:   ______________________________ 

Title:  ______________________________ 

Company: ______________________________ 

Phone #: ______________________________ 

e-mail:  ______________________________ 

 

1. Type of laboratory (e.g. research, service, manufacturing …) ________________ 

2. If a private company, please indicate the SIC or NAICS code used to identify your 

business:  ________________ 

3. Number of employees:     __________ 

4. Number of Technician/Research Assistant/Laboratory Aide Positions: __________ 

5. Of those positions, how many are in 

a. Research and Development:      __________ 

b. Manufacturing and Production: __________ 

c. Clinical Research:   __________ 

d. Quality Control/Quality Assurance: __________ 

 

6. Have you had trouble finding qualified candidates?   yes          no 

If yes, in what critical area(s)  of expertise/knowledge/skills were the candidates lacking?  

________________________________________ 

 

 

7. If  you are not currently an internship sponsor, would you be interested in participating in 

the internship program currently required for our graduates? 

              yes          no 

 

 

If you have any questions or would like further information, please contact: 

Dr. Kendra Cawley 

    Biotechnology Program Director 

    Portland Community College, Rock Creek Campus 

    Phone: (503) 614-7282 

e-mail:  kcawley@pcc.edu 

 

 

 

Thank you very much for your time and input! 

Please return the completed survey in the envelope provided. 
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Analysis of Student Completion Rates 
Biotechnology Laboratory Technician Program 

 
 
We undertook an evaluation of the retention and completion rates for students in the Biotechnology 
Laboratory Technician program in order to determine there were patterns that might give us some insight 
into enrollment and retention trends, and also so that we could give students appropriate counseling with 
in the program.  
 
Only students who had enrolled in BIT 109 or higher from the beginning of the program   to the present   
were considered for this analysis, for the following reasons: 
 

 Students in BIT 101 (Introduction to Biotechnology)  tend to represent a heterogeneous 
population of students, including some who are already committed to the program, some who 
are investigation, and others who are just interested in learning more about Biotechnology  

 

 BIT 103 and 104 (Lab Safety I and II) are taken by a fair number of non-program students.  
Also, since the introduction of the telecourse version, there have been many more off 

 

 BIT 107 (Laboratory Math) does tend to be taken by BIT students almost exclusively, and 
before Fall 2001 was offered the term preceding BIT 109.  It was of interest to look at 
enrollment the carryover from this course into BIT 109 prior to 2001, because we noted a 
very large drop in the student retention between these courses (from 13 to 4), and students 
had suggested that BIT 107 8 (Lab Math) had “weeded out” many in their class.  However, in 
the years since then retention from 107 to 109 has been between 80 and 100%.   Many 
students taking 107 are also in the middle of Chemistry, and some of the noted attrition 
appears to be due to lack of success in Chemistry. 

 

 Students in BIT 109 (Basic Lab Techniques and Instruments) are getting their first experience 
in the BIT lab and a critical juncture for students.  The BIT lab courses are very different from 
the laboratory courses that most students are used to, and this course is where they come to 
understand the focus of the program.  Thus it is appropriate to look at the number of students 
enrolled in BIT 109, and consider how many stop there, how many continue in the program 
(and here we used the 200-level courses rather than BIT 134, which we consider to be a 
follow-on from 109), and how many complete &/or graduate.   

 
This analysis included 7 cohort classes, from the first students in the program (who took BIT 109 Spring 
term 1996) to the present (those students that took BIT 109 in Fall 2002).  It should be noted that for 
several of the cohorts, BIT 109 was offered twice (Spring and Summer of 1997, 1998, 1999 for Cohorts  
2, 3 and 4 and Spring and Fall of 2001, for Cohort  6).   
 
On the table, the students are grouped by cohort, initials indicate the terms in which student were enrolled 
(BIT 109 and above), and the shading/color of the bar indicates whether they graduated or completed the 
program*, or not (see legend).  The additional numbers to the left indicate the level of prior education the 
students had, and whether they undertook the 200-level course on a full or part time basis, and allowed 
us to sort by these parameters to investigate correlations with student retention and success.  Data sorted 
by completion, by prior experience, and by full vs. part time enrollment are included.  On the right hand 
side the reasons students gave for leaving the program are given and grouped, to help us understand the 
impediments to student’s success (discussed below)  
 
 
 
*There are several students who have taken a majority of the program courses, and are thus qualified to participate in the 
internship, but do not seek to obtain the AAS, especially if they have a more advanced degree.    For the sake of this 
analysis, I have considered those students “completers” and have included them in the same group with graduates. 
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Summary of Results 
 
Of the   78 students who have enrolled in BIT 109:  
 

34 ( 44%) completed the program (or will complete following the internship Summer ’03) 
38 ( 49%) stopped taking BIT classes after BIT 109 but before completion 
  5            have not yet completed but are part time, and expect to enroll next year 

  
Of the  38 students who stopped taking classes:   

       
21   (55%)  did not enroll in courses beyond 109/134  (X on the table) and 
17   (46%)   started one or more  (but not all of the ) 200-level courses  

 

Reasons for leaving the program 
 Of the  37 

who left 
% 

Personal/Family 7 19 

Financial 4 11 

Got a job in lab 7 19 

Alternate path to career  3 8 

Not in program 4 11 

Interest changed 8 22 

Unknown 4 11 

 

Personal/family/financial issues account for about 30% of the attrition from the program, and 

obtaining suitable employment for nearly 20%.  About10% of students who take our courses 

were doing so for selected training reasons and did not intend to complete.  The remaining 40% 

generally found that this area was not to their liking, or decided on a different path (generally the 

more traditional, into a BS degree program).  And of course, some students just vanish, and we 

never know why.  
 
Relationship prior education and program completion: 
 
Individuals already hold a Bachelors degree or higher made up 35% of the incoming (BIT 109) students.  
The degree areas represented are Biology, Chemistry, Biochemistry and Biophysics, Chemical 
Engineering, Math, Soil Science, Education, Psychology, Philosophy, Physical Education, Exercise 
Physiology, and Medicine (one BS, one doctorate).  
 
Of the 27 students who entered with a BS or higher, 2 are still enrolled, and of the remaining 25: 

64%  completed the program  (16)  
36 %  left before completion   ( 9)   
  

Of the 39 students with only lower division preparation, omitting the 4 currently enrolled students, 
45%  completed    (16)  
54%  left      (19)  
 

Of the 9 students entering with some upper division science credits 
33%  completed the program  ( 3)   
67% left     ( 6)  

 
These results are not surprising, since often the students with less preparation have also had less time 
and experience to assess their interest and aptitude for science. Completion of the program by 45% of 
those who enter with no upper division college experience does suggest that the level of the program is 
appropriate to our community college students.   
 



 53 

Part Time vs. Full time strategies for completion of the advanced courses 
 
One of the elements that we have long suspected to be a cause of attrition is the intensity and high 
number of contact hours involved in the program, particularly in the two terms in which the advanced lab 
courses are taught.   Because so many of the labs meet for 6 or 9 hours per week.  The full time students 
are in class 33hrs per week (9 hrs lecture, 24 hrs lab), and there is some work that needs to be done at 
home (studying for exams, preparation of papers, and preparing for the next day in lab). This is both a 
blessing and a curse – the bench time is important for their learning the practical skills, but it is difficult 
and makes it hard to work, even part time. 
 
One of the strategies some students employ is to take the 200-level courses on a part time basis. This 
may allow them to meet their other needs (family, work) even though it takes twice as long to complete 
the program.  For some student the part time option has allowed them to get started on the BIT courses 
while working on either Biology or Chemistry (In BIT, the requirement for one year of both Chemistry and 
Biology is important, but can causes problems, because these are both demanding courses, and some 
students opt not to take them in the same year.)  If students are eager to begin taking BIT courses, they 
may do so, taking Molecular Biology and Tissue Culture while they take Chemistry (and following the next 
year with the more chemistry-based courses), or taking Bioseparations, Biomolecular Principles and 
Applied Immunology while they take Biology and Micro.   Finally some students find that they are 
struggling with the material when taking BIT 109, and opt for a slower path taking fewer courses.  Indeed 
for several students, more than one of these reasons applies. 
 
The data for completion rates by FT and PT students in the 200-level courses are noteworthy.  
 
Of 77 students in the study,  
 
21 did not continue into the advanced  courses. (27% of the total BIT 109 students) 
56 did continue, and of these;   31 were full time, 20 were part time ,and 5 are currently enrolled 
 
The completion rate for: 

full time students was  94%  (29/31) 
part time students was 25%  (  5/20);  15 of the part time students left the program. 

 
  

Although the sample size here is small, these numbers are of concern.  These students are not just taking 
longer to complete – they are leaving. It could be those students who elect to take the part time track may 
be somewhat 

 More likely to have job/family issues than the full time students 

 More likely to be less able than full time student (selected PT because FT too difficult) 

 More likely to look for suitable employment. Indeed 4/15 or 27% of the PT non-completers 
were working in a laboratory job.  

Personal/family/financial issues accounted for 20%, and most of the remaining students (53%) either 
elected an alternate path, had a change of interest, had other goals in the first place (were not program 
students).  
In any case, it would appear that the PT option does clearly result in a loss of enrollment, and this result 
warrants further consideration. 
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Employment Forecast for Entry-Level  

Biotechnology Positions in the Portland Metropolitan Area 

 
Prepared by:  Curtis A. Machida, Ph. D. 

Oregon Health Sciences University 
April 4, 2001 

 
 

Table 1:  Current Number of Research Assistant/Laboratory Aide Positions in the    
 Portand Metropolitan Area 
 
 
Institution Number of Research Assistant Positions    Number of Lab Aide Positions 
 Entry-Level  Advanced 
_______________________________________________________________________ 
 
 
OHSU

a
 17

b
   434+

c
    11 

VAMC
d 

62
e
   13

f    
18

g
 

Shriners
h 

   11
i 

Legacy System
j
    11

k 

OGI
l
    5

m
 

Providence
n
    10

o
 

Private Institutions
p
    50 

________________________________________________________________________ 
 
Totals = 79  + 534  +  29 = 642 
 
 
a
  OHSU or the Oregon Health Sciences University.  Numbers are inclusive of all Schools, including the 

School of Medicine, and all research institutes, including the Vollum Institute, Center for Research on 
Occupational and Environmental Toxicology (CROET), Oregon Regional Primate Research Center, 
Vaccine and Gene Therapy Institute, and Neurological Sciences Institute.  Information obtained from 
Dolores Morelli, Human Resources, OHSU 
 
b
  Entry level position is equivalent to Research Assistant 1. 

 
c
  Advanced positions include Research Assistant 2 only, and does not include numbers for Research 

Assistant 3, Research Associate, or Senior Research Associate.  OHSU has a trend to hire new college 
graduates at the Research Assistant 2 level.  OHSU supervisors prefer to hire entry-level assistants at the 
level 2 position because of more equitable salary ranges, including a higher beginning salary, and not 
having to maintain an electronic timesheet, which is a requirement of the level 1 position.  Thus, I believe 
that OHSU Research Assistant 2 positions would be fair game for PCC Biotechnology graduates. 
 
d
 VAMC is Veterans Affairs Medical Center of Portland.  Information obtained from Marie Mason, 

Research Services, VAMC Portland 
 
e
 VAMC entry level positions are called Research Assistants 

 
f
 VAMC advanced rank research assistants are called Senior Research Assistants. 
 
g
 Composed of 5 laboratory aides and 13 Biological Science Laboratory Technicians 

 
h
 Shriners Hospital for Children Portland Research Center 

 
i  
Information obtained from Shriner’s internet web site 
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j  
Legacy Health Systems, including research laboratories at the Good Samaritan Hospital  and at the 

Legacy Clinical Research and Technology Center.  Information obtained from Denise Edgar, 
Compensation Analyst, Legacy Health Systems. 
 
k
  Numbers include research assistants at several levels, including Levels 1, 2, and 3.  

 
l
  OGI is Oregon Graduate Institute for Science and Technology.  Information obtained from Ninian 
Blackburn and Nancy Christie, Department of Biochemistry and Molecular Biology (BMB) 
 
m 

  Number reflects composite positions at Research Technician 1, 2, and 3 levels within the Department 
of Biochemistry and Molecular Biology (BMB).  Review of OGI website indicates that the Dept. of BMB 
would be the only OGI department conducting biological based research. 
 
n
  Providence is the Providence Health System.  Portland Providence Medical Center contains several 

research institutes or center.  Two institutes, The Robert W. Franz Cancer Research Center and the Earle 
A. Chiles Institute, conduct basic sciences research that would employ entry-level research assistants.   
 
o
   Between the two institutes, there are ten principal investigators.  The estimated number of research 

assistants would be approximately 10.  
 
p
  Private is private industry.  Estimated number of research assistant positions in Portland Metropolitan 

area is 50. 
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Table 2:  NIH Grant Awards for Fiscal Year 2000 to Institutions in the Portland Metropolitan Area 
 
 
Institution  Award ($) # Awards # Investigators Res Asst / Award ($) 
                 Receiving Awards              Ratio 
_____________________________________________________________________ 
 
 
Acymed  130,807  1  1 
 
Avi Biopharm  522,681  2  2 
 
Dimera   1,134,501  3  1 
 
Emanuel Hospital 3,655,873  11  6 
 
Epitope  992,373  1  1    
 
Flow, Inc  100,000  1  1 
 
Good Sam Hospital 294,699  1  1 
 
Interlab Corp  272,951  1  1 
 
IPM Tech, Inc.  99,999   1  1 
 
Lewis & Clark College 289,760  2  2 
 
Microhelix Labs, Inc. 180,419  1  1 
 
National Applied Sci. 100,000  1  1 
 
Northwest Neurologic 138,404  1  1 
 
OGI   2,613,167  13  9 1 / $52,273 
 
OHSU   114,646,117  418  253 1/$206,569 
 
Providence Portland 1,666,760  8  7 
 
Providence St. Vincent 132,806  1  1 
 
Schrodinger, Inc. 351,348  1  1 
 
________________________________________________________________________ 
 
 
Total   $127,232,665  468  291 
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Projections for New Biotechnology Positions in the Portland Metropolitan Area: 

 

 
Fact:  NIH award amounts (in dollars) to the State of Oregon have been increasing by 11% or more each 
year for the past 5 years. 
 
Fact:  Total NIH dollars during fiscal year 2000 into Portland Metropolitan area:  $127,232,665 
 
Assumption:  Approximately 1 research assistant is employed for each $200,000 awarded by the NIH. 
 
Calculated:  Estimated current research assistants employed in fiscal year 2000 supported by NIH funds:  
 636 research assistants.  This is close to the 642 research assistant estimated by direct tally 
shown in Table 1.  Note that some institutions, such as the Shriners Hospital for Crippled Children are 
entirely reliant on private endowment and do not use federal funds. 
 
Growth potential at 11% per year (based on previous increases):  70 new research assistant positions.  
However, sustained growth cannot be accomplished without additional faculty hires. 
 
More realistic growth potential in light of current economic trends and proposed NIH budget for fiscal year 
2001:  3 - 5% 
 
Projected number of new positions based on proposed NIH budget increases for fiscal year 2001:   
 19 - 32 new research assistant positions 
 
 
Note:  These numbers do not reflect turnover rate for currently existing research assistant positions.  My 
estimations, based on anecdotal observations at the OHSU and ORPRC, on the position turn over rate is 
3 - 4 years for entry-level positions and perhaps 7+ years, for more senior positions.  Thus, the number of 
advertised research assistant positions would be much higher, and would also be available for 
competitive placement for PCC Biotechnology graduates. 
 

 

 
  

 
 

 

 


