Module 3 - Lesson plan

Cooperation and conflict (prisoner's dilemma) 

Description: In this module students will play the game “Prisoner's Dilemma” as a model for cooperation and defecting behavior. Students will be asked to create analogies between the game and real-life examples (human societies, Eukaryotic cells, social insects, etc). Students will compare the benefits of cooperating and “cheating” in the game. Students will compare their scores with other classmates in order to build a graphical representation of the data in order to draw conclusions about the distribution of strategies. 

Materials: 

· Prisoner's Dilemma Game handout 

· Prisoner's Dilemma Game scorecard (for additional games) 

· Deck of cards 

· “Prisoner's Dilemma Cooperation” PowerPoint 

· “Prisoner's Dilemma Relates to Biology” PowerPoint 

Terminal Objective: 

Describe the roles of cooperation and conflict in evolutionary transitions in individuality, for example the transition from unicellular to multicellular organisms. 

Key Terms: 

· altruism

· benefit

· conflict

· cooperation

· cost

· differentiation

· eukaryote

· evolution

· fitness

· individual

· kin selection 

· multicellular

· Prisoner's dilemma 

· prokaryote

· specialization

· species

· unicellular

Lesson sequence:

This lesson was designed for a block schedule (90 min.) class. It may be split among several periods depending on the need of the teacher. 

3.1 

Bellwork:  Create a Venn diagram comparing and contrasting the concepts of “cheating” and “cooperating”. Have at least 5 ideas for each concept, and think about what they have in common. 

Discussion of Bellwork:  Pick non-volunteers (raise Level of Concern) to generate a class Venn diagram on the board. Discuss different thoughts and perspectives on the topic. 

Transition/Set the Stage:  Introduction to Prisoner’s Dilemma and game theory. Ask, “If you and your friend were caught and suspected of committing a crime and taken to different rooms to explain your case, what would you do?” Tell them this is the game. Would you rat out your friend; do you think they would rat out you? Have students make prediction on what would be the best strategy on how to play the game. 

Exploration:  Select two students to model the game to the class. They are asked to cooperate or defect while separate from other student. Students then run through game and class observes for outcome. Next the students are to take notes on the PowerPoint “Prisoner’s Dilemma Relates to Biology”.  

Discussion within Groups:  The teacher breaks students up into groups of 4. Students are to discuss the merits/disadvantages of cheating and cooperating. Each student writes down 5 more thoughts on each topic on their Bellwork. 

Intermittent Closure:  The teacher asks each group to list their thoughts on the advantages/disadvantages of cooperating/cheating. Continue adding notes to the Venn diagram on the board. 

3.2  Bellwork:  Students review PD game theory with members of their groups or a partner. This discussion is then verified by the teacher for understanding. 

Transition/Set the Stage:  Students are given 2 cards (one red and one black).  

Exploration 

Activity 

Students are paired up to run through iterated PD. On a count of three, each student presents either the red card (cooperate) or the black card (defect). Resulting scores are described on the handout for this activity.

-1st run: students are to play game (one turn) with a random partner of their choice. Each student plays every other student in class (aprox 30 games).  

-2nd run: students are to play game w/ 30 repetitions and with a partner of their choice.  

-3rd run: Students are to play with a partner of their choice with an unknown number of repetitions. Teacher may stop the game whenever. This changes the dynamic because the students are unaware of how much time they have and may be more prone to cheat. 

Evaluation 

Students are to create a graphical representation (bar chart) of their scores to determine if it was most beneficial to cheat or cooperate and describe why. Did the tendency to cheat vary according to whether partners were fixed or changing (first run vs. second run)? Was cheating more or less prevalent when the number of iterations was fixed (second run vs. third run)? Collective graphs may be drawn on the whiteboard at the teacher’s discretion. 

3.3  Discussion:  See “Prisoners Dilemma: A model of cooperation and conflict” 

A discussion on PD game and results of iterated games from day 2. 

The discussion is to draw analogies from the game to real life examples. The discussion will also relate PD game to biology and introduce theory on the role of cooperation and conflict in the evolution of multicellularity. 

3.4  Discussion:  See “Cooperation and Increasing Complexity” 

The final installment of this module is to direct the discussion to focus on how life has evolved from unicellular to multicellular organisms through cooperation and defecting (PD). 

Using the students' PD game results, a tendency to cheat or to cooperate should be clear. This can be related to the transition from unicellular to multicellular organisms. Once a group of cells has formed, all of the group members must cooperate for the group to function efficiently. For example, in the slime mold Dictyostelium, some members of the group must sacrifice themselves to form the stalk that lifts the fruiting body off of the ground. These cells are cooperating by giving up the offspring they could have had if they had formed spores instead. If none of the cells sacrifice themselves to form the stalk, though, everyone suffers because none of the spores are dispersed. This temptation to cheat creates a conflict that must be resolved in every evolutionary transition in individuality, and the groups that have undergone such transitions have found many different solutions. 

Closure:  The students are to write a 5-sentence summary of the Prisoner’s Dilemma. Consider the merits of cheating and cooperating and their drawbacks. A second 5-sentence paragraph should describe the roles of cooperation and conflict in the evolution of multicellularity (or evolutionary transitions in individuality in general). 

