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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  The purpose of this proposal is to aid the implementation of inquiry-based laboratory modules 
in lower division Biology core courses in the areas of genetics, molecular biology and cellular biology. 
The long-term goal of this project is to enhance the research skills of our undergraduates and to engage 
student interest in biotechnology by providing authentic research experiences early in their careers. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Inquiry-based laboratory instruction has gained 
recognition as a means of providing students with the opportunity to learn through a process of exploration 
and discovery. This form of “open-ended” laboratory instruction more closely resembles authentic science 
than do the “cookbook” experiments typical of many lower division biology courses. Inquiry-based 
laboratory modules have been developed for four lower division Biology core courses with support from 
an NSF, Course, Curriculum and Laboratory Improvement – Adaptation & Implementation (CCLI-A&I) 
grant. Two of these courses, Cellular Basis of Life and Genetics & Molecular Biology, introduce students 
to skills and research problems in the area of biotechnology. Students engage in multi-week projects 
during which they develop laboratory skills, and gain experience designing experiments, implementing 
procedures and analyzing data. Laboratory modules for these courses provide students the opportunity to 
explore and apply concepts in Mendelian genetics, cell physiology, and regulation of gene expression. 
Many of the modules use plants, specifically, Wisconsin Fast Plants and transgenic strains of Arabidopsis 
containing a GUS reporter gene. Combined enrollment in the two courses ranges from 250 to 325 students 
a semester requiring logistical and material support for up to 480 individual projects per semester. To 
support the number of plants used in the lower division core courses and upper division independent 
research each semester, it has become necessary to increase the number of growth chambers and growth 
racks available in the department.  

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
A primary goal of the Department of Biological Science, CSU Fullerton is to educate majors who possess 
a broad foundation in biological principles and who are highly skilled in the fundamentals of scientific 
research. To enhance the research and thinking skills of our majors, the department has reformed its lower 
division curriculum, including the implementation of “open-ended” or inquiry-based laboratory modules 
that provide students with opportunities to design experiments, implement procedures and analyze data. 
Inquiry-based laboratories are expensive both in terms of time and resources, however the benefits can be 
measured by the numbers of students retained in the major, the numbers of students engaged in 
independent research, and the overall quality of our graduates. Two of the four lower division core biology 
courses, Cellular Basis of Life and Genetics and Molecular Biology, provide students with an introduction 
to research in the area of biotechnology through “open-ended” laboratory modules related to Mendelian 
genetics, gene regulation and cell physiology. Many of these modules use plants. Funding from the 
National Science Foundation has supported the initial adaptation and implementation of these inquiry-
based laboratories. Additional equipment for use in instruction and independent student research will 
further enhance the success in these lab courses.    


