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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)    A series of online tutorials will be developed to teach a variety of Organic Chemistry 
Laboratory techniques, and these tutorials will be incorporated into the introductory teaching labs.  The 
tutorials, which will include discussions of theory along with original animations and video 
demonstrations, will also be useful in advanced lab courses and for research students. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  
Online tutorials will be developed and incorporated to better facilitate student learning in the Organic 
Chemistry Lab, CHM 317L.  CHM 317L, the first-quarter course of a year-long sequence, serves as an 
introduction to the following laboratory techniques: Recrystallization, Melting Point, Extraction, 
Distillation, Thin-Layer Chromatography (TLC), and IR Spectroscopy.  The PI has already created an 
online tutorial for Distillation (http://connect.csupomona.edu/distillation), and is herein requesting a 
summer salary in order to continue with the other techniques.  Each lesson will be a presentation which 
includes an introduction to theory (with appropriate, original animations of molecular behavior) and 
videos of laboratory demonstrations (which model proper techniques with a strong emphasis on safety 
considerations).  The videos will include experimental set-up, a discussion of common mistakes, a 
demonstration of actually running the experiment, and an analysis of the results.  The goal for this 
project is to encourage a deep understanding of the experiment before the experiment takes place.  This 
will promote more efficient use of time in the lab, fewer mistakes, better retention of the technique 
performed, and a generally safer laboratory environment.  Indeed, assessment of the Distillation tutorial 
has revealed a significant improvement in student learning.  The impact of the tutorials will reach beyond 
CHM 317L, as students can revisit the online tutorial at any later time to refresh on the topic during 
subsequent labs or for research projects.  

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
Excellent laboratory skills are essential to the success of our students, not only in the classroom 
laboratory, but in the workplace laboratory, hospital or clinic in which they will someday be employed.  
Certain experimental theories and techniques are introduced early in the Organic Chemistry Laboratory 
curriculum.  These techniques are continuously recalled throughout the more advanced courses, and in 
both undergraduate and graduate research.  It is critical to lay a strong foundation in the very beginning, 
but doing so is a challenge since the students are inexperienced, laboratory time is limited, and 
lackluster laboratory manuals fail to adequately prepare students for the experiment ahead.  
 
The goal of this proposal is to develop online tutorials to supplement the existing lab manuals.  Such 
tutorials would offer many advantages, and positive effects on student learning have been observed with 
a pilot program at Cal Poly Pomona.  Computer-based tutorials can bring to life the behavior of 
molecules with vivid animations, which otherwise could only be described with mathematical equations 
and simple, static graphics.  The tutorials will include a variety of video demonstrations to fully introduce 
new glassware, equipment and instrumentation, and to model proper techniques with a strong emphasis 
on safety considerations.  By having the tutorials delivered via the Internet, they become highly 
accessible; students will be required to view the tutorial before lab in order to prepare for the experiment, 
but they can also revisit the tutorial at a later time to refresh on the topic during subsequent labs or for 
research projects.  Once developed, the tutorials will have a large return on investment and will have a 
significant impact on a wide audience. 


