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Overview
General education biology courses are facility and labor intensive. Virtual labs have the potential for addressing 
facility and pedagogical bottlenecks. Thoughtfully implemented, online lab simulations can engage students in the 
scientific method, reduce the demand for laboratory facilities, and decrease costs.

Project Strategy
We propose to design a GE biology course that uses existing web-based software to replace traditional wet labs. 
The hybrid format will include face-to-face lecture and “drop-in” times where graduate assistants can provide 
support. Engaging inquiry-based activities will be developed around each simulation where students are provided 
background information, guided though a series of basic experiments, encouraged to design their own experiments, 
and required to produce a simple scientific report that is delivered electronically. A rubric will be designed so that 
graduate assistants can grade reports. Training workshops for faculty will also be conducted. The hybrid course will 
be piloted during the 2013/14 academic year. Formative assessment will involve the tracking of students’ attitudes 
and performance. Summative assessment will compare student performance in hybrid and traditional courses.

Available Resources
Many excellent web-based simulations already exist for the biological sciences. For example, Biology Labs On-
Line, which was developed in the CSU, contains 12 simulations that deal with a variety of topics: cardiovascular 
physiology, demography, enzyme kinetics, genetic inheritance, mutations, photosynthesis, human genetics, ecology, 
population genetics, evolution, cell physiology, and the genetic code. The Virtual Courseware Project has 
simulations dealing with genetics and natural selection. A search in MERLOT for “biology simulations” yielded 
109 results. Many of these resources already have student guides that could be adapted for use with GE students.

Skills and Experience of CSULA Faculty
Desharnais is the director of the Virtual Courseware Project at CSULA. He has been designing and implementing 
online lab simulations since 1995. Narguizian is an expert in science education and curriculum development and 
has taught GE biology at Cal State LA. In 2004-2010, Desharnais & Narguizian were PI/CoPI on a $1.3M grant 
from the National Science Foundation to develop web-based simulations for science education. They have the 
expertise to accomplish the project goals.

Potential for Reducing Facility Bottlenecks and Lowering Costs
As a GE requirement, every CSU student must take a life science course with lab. These courses are limited by lab 
space and personnel costs. Each lab section accommodates 20-25 students and requires an instructor. Offering labs 
for evening students is an additional challenge. Online labs would allow enrollments to be increased to the capacity 
of the lecture hall, reduce the need for lab facilities, and reduce staffing costs. For example, at CSULA (quarter 
system) we offer BIOL 155 with 8 lab sections of 24 students each (38.4 FTES). Personnel needs are 22 units for 
instruction (6 units for large lecture and lab coordination, 16 units for labs) and 5 hours of graduate assistance 
(GA). Using a rate of $1104/unit instruction and $14.80/hr/GA, the total cost is $25,028. A course of the same size 
with virtual labs, assuming 20 hours of GA help for drop-in assistance and grading, would cost $9,586. Offering 
two lecture sections with virtual labs would service twice as many students for about 75% of the current cost.

Potential for Reducing Pedagogical Bottlenecks
GE biology courses are a challenge for non-science majors, who often view science as a static body of facts. Labs 
are intended to involve students in science, but there is no room for error, and so most wet labs are “cook-book” 
activities. The lack of engagement and creativity may be one reason why some students perform poorly in these 
courses. Online labs allow students to design their own experiments in an environment where there is no penalty for 
learning from one’s mistakes. Our experience is that students often enjoy these labs and often spend more time on 
task than in the traditional laboratory setting. We believe that well-designed virtual labs could better engage 
students and reduce failure rates, reducing the need for non-science majors to repeat these courses.

Scalability and Sustainability
All project materials would be made available to CSU faculty through MERLOT. This online lab approach could 
easily be replicated on other CSU campuses and scaled up if more lecture sections were desired or larger lecture 
rooms were available. One foreseeable difficulty is convincing other life science faculty to try this approach.


