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A Bridge Course to Prepare Students for a Biotechnology Program

Mary R. Parker, Austin Community College
mparker@austincc.edu

http://www.austincc.edu/mparker/talks/jmm07/
Problem we are trying to solve: 

Some students entering ACC’s Biotechnology degree program have not had adequate background knowledge to succeed in the Introduction to Biotechnology course, which is a beginning course in the degree/certificate program.   The teachers of the biotechnology course determined that not only was their biology knowledge was inadequate, but that many of them lacked crucial mathematics and communications skills.   
People:  

· Linnea Fletcher, Department Chair of Biotechnology

· Ann-Marie Schlender, faculty member in ESOL

· Mary Parker, faculty member in mathematics

Course Structure:

· Two-hour Biology course

· One-hour mathematics course

· One-hour course focusing on communications and ethics

Although we think of this as an integrated course, because of accreditation issues, the instructor of record of a course must have appropriate graduate degrees in the field, and this organization means that each portion of the course can be taught by a teacher in that field.  
History:

· “On Ramp to Biotech” –(funded by SF Works-private nonprofit) 

· Must have skills equivalent to 9th grade English and 7th grade math 

· Screening test

· No felonies

· Pays tuition etc. 

· City College of San Francisco NSF-CCLI grant started “Bridge to Biotech”

· Same screening test as “On Ramp to Biotech”

· Package three courses into a learning community to recruit at risk and/or underserved students into biotech program
· ACC received a subaward CCLI grant (2005) to work with the City College of San Francisco program to review their materials and offer a similar set of courses to our students.   Course was offered in Spring 2006.  
· ACC (2006) Partnered with WorkSource for a state grant for a Bridge to Biotech program. 
· Pay for tuition, books, child care (hopefully), and a small stipend. 
· Leads to a Certificate program in Biotechnology
· Cooperation with several companies ensures that all students who are not already working in a biotech industry will be offered an entry-level jobs (media prep, dishwashing) while they continue with the program
· Students will have met the state’s TSI requirements, indicating that they have passed a basic skills test in reading, writing, and mathematics.  In math, the test is at about the level of completion of high school Algebra I.  

Math and Biology Topic lists for Spring 2006 course:

	Math
· Metric System 

· Microscopy 

· Scientific Notation

· Ratio and Proportion 

· Concentration 

· Genetics and chi-square

· Log, Antilog

· Dilutions
	Biology
· Metric System

· Microscopy

· Cells

· Osmosis and Diffusion

· Mitosis

· Meiosis

· Genetics 

· Enzyme

· Aseptic Technique

· Bacterial Growth




Revision of Math Topics (materials for Summer 07):

1. Proportional Relationships

a. Measurement Conversions using conversion factors, including units in all ratios.  

b. Percent calculations, thought of as proportions.  

c. Introduction to dilutions / concentration, focusing on how the language and techniques of proportions are used.

d. Lab Notebook.   In the biotechnology industry, as in most scientific work, lab notebooks are very important.  In order to help prepare students for this, we will require students to write solutions to the math problems with the amount of work appropriate for a lab notebook.  (showing their work, including units, and not erasing.)  

2. Exponents and related topics.

a. Laws of exponents and scientific notation.  

b. Metric units, focusing on prefixes below 1, down to nano-.  Focus on the SI prefixes – those which are multiples of 10-3.  

c. Use proportional relationships for conversions between metric units.  Do not focus on conversion between English and metric units.  Instead, encourage students to develop their own intuition about sizes when measuring in metric units.  

d. Definitions of logs, antilogs, and pH.

3. Relationships and Graphing 

a. Graphing by point-plotting, including choosing appropriate starting and ending points for axes.  

b. Use of Excel for graphing.
c. Graphing formulas.  For linear formulas, identify and interpret slope and intercept.  

d. Graphing data and recognizing that the data can sometimes be well-summarized by a formula.  (including choosing input and output variables appropriately.)

e. Using Excel to fit a trendline to data.

f. Graphing exponential formulas, identifying and interpreting the parameters, and recognizing when data can be well-summarized by an exponential formula.  

g. Looking at an exponential process in the form of a linear graph:  Graphing on semilog paper

4. Descriptions of Data
a. Populations, variables, and samples

b. Measures of central tendency: mean, median, mode.

c.  Measures of variability: range, standard deviation, coefficient of variation.
d. Summarizing data as average 
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5. Measurement issues 

a. Obtaining representative samples

b. Distinguishing between random and systematic variability.

c. Dealing with systematic variability – identifying it and correcting it (calibration.)

d. Dealing with random variability – averaging to improve estimates.

e. Distinguishing between accuracy and precision

f. Maintaining precision through calculations.

6. Solutions / Dilutions

We will discuss the ways that concentration is expressed, using proportional relationships to solve these problems.  We will attempt to provide a coordinated overview.  
Math Topic still under consideration:

7. Chi-square goodness of fit test.  

Used in analysis of genetics experiments.   It is usually taught in biology courses in a perfunctory way that isn’t very satisfactory.   The challenge is to give enough statistical background for it to make sense, while not exceeding the time available.  

Biology Topics:

The biology topics will be almost the same as the Spring 2006 list, except that we will omit genetics.

Communications /  Ethics. Topics and Activities (preliminary list):

1. Reading.  Focus on the difference between technical reading and other reading.  (Every word can be important in technical reading – subtle differences in the wording can have important implications for the meaning.)

2. Reading / discussion / writing about ethics issues.

3. Scientific Lab Notebooks.  Understanding standard practice for lab notebooks and the reasons behind that standard practice.  Some practice with this.  

4. Writing / Taking notes.  Have the students observe the biology teacher doing something and take notes.  Then allow them to ask questions.  After that ask them to do the task themselves, from their notes.  

5. Encourage students to become more self-aware of their learning styles.

6. Research particular types of jobs and prepare a resume.

References:

Daugherty, Ellyn (2007) Biotechnology Science for the New Millennium.  Paradigm Publishing.

Parker, Mary and Ellinger, Hunter.  Mathematics for Measurement.  http://www.austincc.edu/mparker/mfm/
Seidman, Lisa and Moore, Cynthia.  (2000)  Basic Laboratory Methods for Biotechnology, Prentice Hall.
PAGE  
2

_1229332980.unknown

