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150 Word Program Description 
This session introduces participants to process-oriented guided inquiry learning (POGIL) 

in computer science. POGIL has been developed, and validated over the last 15 years, primarily 
in chemistry education. In POGIL, teams of learners (typically 3-5) work on scripted inquiry 
activities designed to help them construct their own knowledge, often by modeling the original 
processes of discovery and research. Teams follow processes with specific roles, steps, and 
reports that encourage individual responsibility and meta-cognition. Studies generally find that 
POGIL significantly improves student performance. 

We will begin the session with introductions and brief review of some relevant 
background. Second, teams of attendees will work through a sample CS-POGIL activity to 
understand how it works. We will conclude with a review of POGIL’s key concepts, history,  
and supporting research; pointers to additional information; and general discussion. 

 

Background 
POGIL is based on learning science [11], shares characteristics with other forms of  

active, discovery, and inquiry-based learning [2], and synergistically combines effective learning 
practices. In POGIL, teams of learners (typically 3-5) work on scripted inquiry activities and 
investigations designed to help them construct their own knowledge [10]. The teams follow 
processes with specific roles, steps, and reports that help students develop process skills and 
encourage individual responsibility and meta-cognition. The instructor serves as an active 
facilitator, not a lecturer or passive observer; active facilitation is a key aspect of POGIL.  

POGIL activities generally follow a learning cycle with 3 phases [1]. First, students 
explore models or data generate and test hypotheses to help understand or explain what  
they observe. Second, the patterns or hypotheses are used to define or invent a new concept; 
importantly, students have constructed understanding before the concept is introduced.  
Third, the new concept is applied in other situations or contexts to help students generalize its 
meaning and applicability. Thus, the scripted activity provides information and asks questions 
to guide students through the learning cycle and help them develop process and learning skills.  
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Activities involve three types of questions. Directed questions have definite answers, are 
based on material available to students, and provide a foundation for later parts of the activity. 
Convergent questions may have multiple answers, and require teams to analyze and synthesize 
information to reach non-obvious conclusions. Divergent questions are open-ended, do not 
have right or wrong answers, and may lead teams and individual students in different directions.  

POGIL has been developed and validated over the last 15 years in both high school and 
post-secondary contexts, most extensively in chemistry. Multiple studies have found that POGIL 
significantly improves student performance, particularly for average and below-average 
students [3,6,9].   

The POGIL Project (http://www.pogil.org) offers workshops to help teachers learn 
about theory and practice, including how to facilitate, evaluate, and develop activities.  

The CS-POGIL Project (http://cspogil.org) works to develop activities for CS and 
related areas, and to foster a community of CS teachers using POGIL. 

CS-POGIL has particular potential [7,8]. Software development is largely a team-based 
problem-solving activity, and CS-POGIL helps students to develop their problem-solving abilities 
and develop important team process skills. CS-POGIL also encourages students to collaborate 
and learn from each other rather than focusing on an instructor.  However, CS-POGIL also 
presents some distinct challenges. Currently, not many effective CS-POGIL activities exist; thus, 
faculty need to invest significant time and effort developing them. CS courses and curricula are 
quite varied, and portions of the content change more rapidly, making it more difficult to adopt 
or adapt materials at other institutions. 

Content 
The session will be organized as follows:  
1. (10 min) Introductions and brief review of some relevant background.  
2. (30 min) Teams of attendees work on a CS-POGIL activity to experience how it works.  
3. (10 min) Review of POGIL’s key concepts, history, and supporting research.  
4. (10 min) Pointers to additional information and general discussion. 

Relevance 
POGIL is widely used in both high school and post-secondary education, and helps students 
acquire knowledge, process skills, and meta-cognitive skills that will help them more broadly. 
This session will help attendees understand more about CS-POGIL and how it works,  
so they can decide if and how to incorporate it into their own teaching. 

Outcomes 
Attendees will: 

 Experience how a POGIL activity works. 

 Understand the key characteristics and benefits of POGIL. 

 Learn about available POGIL activities in CS and POGIL workshops to learn more. 
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Handouts 
Attendees will receive handouts including: 

 The sample POGIL activity used in the session, and other examples activities. 

 Papers with more details on POGIL in general and POGIL in CS in particular. 

 Presentation slides. 
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