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In an attempt to improve student learning, I 
incorporate active learning techniques into my 
classes, including group work, POGIL (process-
oriented guided-inquiry learning) activities,  
discussion boards and personal response devices (or 
“clickers”).  My research involves assessment of the 
effectiveness of these methods with respect to student 
learning.  The assessment techniques include analysis 
of in-class and exam questions and surveys that 
measure levels of student engagement and learning 
gains.  The effectiveness of the active-learning 
techniques is investigated as a function of several 
variables, such as gender, ethnicity, student learning 
style, class size and class year. 
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Another research project involves the creation of 
guided-inquiry modules that incorporate 
environmental data into general and physical 
chemistry lecture classes.  These guided-inquiry 
modules enable students to derive concepts on their 
own, rather than just being told the definition of the 
term.  These modules can involve different forms, 
from data sets with accompanying questions to case 
studies.  Environmental data can be used to illustrate 
many topics, including density, kinetics, solubility, 
and adsorption. 
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 Traditional laboratory experiments involve 

demonstration of a technique and/or verification of an 
expected result.  While these experiments enable 
students to gain experience with lab work, students 
tend to learn relatively little science in the process.  
Guided-inquiry based labs, however, facilitate the 
learning process because students do not know the 
answers at the start of the experiment; instead they 
derive an understanding of the concept from the 
experimental data.  Existing laboratory experiments 
are converted to the guided-inquiry format, and new 
labs are also developed in this format. 
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