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Overview
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Background
• In a bioengineering course, students 

need to learn
– Biological and engineering concepts
– Adaptive expertise
• Run experiments, research domain, analyze 

data (Investigate)
• Make diagnoses based on relevant test 

results (Decide)



Challenge
• Educating adaptive experts
• Encouraging critical thinking
• Building a sense of science as 

inquiry rather than as answers



Research
• Challenge-based learning helps students learn the context 

and utility of the domain knowledge when they are given 
the opportunity to experience the content  in response to a 
challenge (Bransford, Brown, Cocking, 1999) 

• The Legacy Cycle (Schwartz, Lin, Brophy, Bransford, in 
press) is a framework for designing challenge-based 
curriculum



Solution 1: Corrosion Investigator 
• Challenge
– Students take the role of consultants to help a 

company determine the cause of pipe 
corrosion

• Research
– The instructor acted as a liaison between the 

students, the client, and various simulated 
commercial laboratories. 

– All communications were done via email
• Test results
• Domain background information 
• Scenario information

This is a module developed by Matthew Parsek, an assistant professor in Civil 
Engineering, and Ann McKenna, a post-doctoral fellow in the School of 
Education and Social Policy in Northwestern University.



Problem
• Running such a module by 

generating plausible data for each 
lab test manually is labor-intensive 
for the instructor

• Feedback to the students is often 
delayed

• Hard to deploy such modules to 
places where expert coaching and 
critiquing are not available

Time for more research. Can any of these be automated?



Research
• The Goal-based Scenario (GBS) (Schank, 1994) 

framework for computer-based learn-by-doing 
(Dewey, 1916) environments is designed to 
engage learners in active purposeful learning 
(Bransford, Brown, Cocking, 1999). 

• A software tool called Indie (Dobson, 1998) was 
developed by the Institute of Learning Sciences 
(ILS) at Northwestern University for building 
Investigate and Decide learning environments, a 
subclass of GBS’s.

A simulated computer-based Investigate and Decide learning 
environment seems a good solution…



Solution 2: A new version of Indie
• Develop a new version of Inide
–Written in Java for portability and web-

delivery 
– Uses XML files to represent the domain 

content
– Adds new functionality to support 

complex tests, random test result 
generation, and time and cost 
calculations.



Problem
• GBS’s are closed world systems 
– Content is specified in advance
– Learners can only do pre-defined 

activities
– Significant upfront design, 

implementation, piloting are required to 
support potential learner actions 

– No easy way to add new content once 
deployed

How to make GBS’s open?



Solution 3
• Create an architecture for hybrid 

Indie learning environments that 
provide the option for human 
coaching in the feedback loop
– Open-ended inputs are handled by the 

human expert
– New material can be introduced into the 

system during instruction time



Content Knowledge

Indie Learning Environment

Instructor

Students
- Role-play characters in the 
scenario

- Provide feedback on student 
work

- Track student working progress

Instruction time

- Scenario challenge

- Experiment options

- Experiment result generation methods

- Domain background information

-Investigate (research domain,run 
experiments, analyze results)

-Decide (make claims,select 
evidence, construct report)

Content Authoring Tool

Expert
Indie toolkit

Authoring time



An Example: 
Corrosion Investigator created by Indie



Challenge Screen



Reference Screen



Experiment Screen



Parameter Screen



Report Screen



Go Public
• Poster at AERA (New Orleans, April 

2002)
• Poster at ED-MEDIA (Denver, June 

2002)
• Paper submitted to ICLS (Seattle, 

October, 2002)



Future Work
• Analyze data from pilot testing
• Enhance functionality to meet user 

needs
• Build an authoring tool to support 

incremental authoring
• Apply the Indie architecture to 

another module
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