Jigsaws & Competitions

Abstract
Jigsaws and competitions are two active
learning approaches that are tailored for
classes in inter-disciplinary and computer
science classes. Jigsaw is a collaborative
learning activity where students learn a
topic of interest by splitting the task.
Competition allows students to engineer
solutions towards building a predictive
model for exercises in drug activity
prediction, protein sequence classification.
The question arises on how to best assess
whether these activities are working ? The
competition
framework
encourages
students and focuses on learning-by-doing
but can be challenging and requires hard
work.
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Phase I:

Competitions:

Two weeks before class assign
Students in expert groups.

Motivated by Netflix Prize, Protein
Structure Prediction Competition and
KDD CUPs.

Every student in a colored “expert”
Group is responsible for reading about
The same topic.

Challenge is to do it for a class.

Phase II (In-Class):
Students discuss the topic/paper they
Were responsible for in expert groups.

Objectives
• Learning-by-doing
• Active Learning Approaches.

Instructor can motivate discussion by
asking questions.
EXPERT GROUPS E.g., Run-time of algorithms

• Collaborative Thinking and Engineering
New Solutions.

Phase III (In-Class):

• Motivate and engage using spirit of
competition.

Students meet in mixed groups.
Explain each other different
algorithms/approaches/papers.

Background:

The classes I teach have a predictive
modeling component. As a student, having
participated in blind protein structure
prediction competitions and data mining
competitions like KDD Cup, I have
implemented these form of competitions
in my bioinformatics & data mining
classes.

How should the grading be done ?
How can the instructor assist ?
Students are taught different concepts,
Goal is for them to develop a new
solution.
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Could ask students to prepare slides.

• Introduce several concepts that differ
slightly from underlying principles.

Traditionally, jigsaws have worked well for
classes where discussion material is
subjective, and the value of it in
engineering disciplines is not completely
known. Motivated by the peer review
model, I have designed and implemented
the jigsaw activity in four graduate level
classes (twice in bioinformatics research
classes and twice in data mining classes).

Competiton Framework

Should it be a final project or an
assignment ?

Reason about which approaches work
for what cases.
Try to rank different approaches.
MIXED GROUPS

Discuss with instructor.

Execution of Jigsaw:
Two Data Mining Classes
Introduced papers related to hierarchical clustering. Focus on algorithmic
details, efficiency and accuracy of these algorithms.
Performed Assessment using web-survey.
12 of 18 students responded.
100% of respondents liked the activity.
75% of respondents understood papers due to mixed groups.
50% of respondents would like to have the activity 2 times.
50% of respondents would like to have the activity 3 times.

Implementations.
In a Biological Data Mining Class (Spring
2010)
+ Predict Solenoid Proteins.
+ Used Email to receive predicted
Solutions.
In Data Mining Class (Fall 2011)
+ Predict activity of drug molecules.
+Involves feature engineering, choosing
right models.
+ Using kaggle-in-class.

At the end of competiton.
Discussion on different approaches
Taken by students.
What worked & what did not.

Also used the jigsaw approach in two bioinformatics classes to
introduce multiple sequence alignment algorithms.
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Good frameworks like Kaggle-in-class
and Tuned-IT that allow you to
implement this.

Grading is done on effort.
Extra Credit for students high on leader
board.
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