LESSON 4:
HUMAN INTERACTIONS

Goals:
The goal of this project is to focus on the question of where humans fit in the ecosystem. Ethical and philosophical questions about what is natural for an ecosystem may become a source of debate, and the discussion generated will be valuable for students to form their own opinions about a topic that has no right or wrong answer. Additionally, the gaming element of the activity should be fun while introducing the concept of how to program keyboard controls and score (should the students want to use the program to make games in the future).

Biology Concepts:

· Secondary consumers

· Small populations

· Overpopulation

· Role of humans

StarLogoTNG Programming Concepts:
· First person gaming

· Keyboard controls

· Score

Materials:
· Starter code: 4-hunter.sltng
· Student worksheet

· Projector/ computer for demo

· Blackboard/whiteboard/large paper for brainstorming

About the Model:
The starter code contains all the code necessary to run and observe a model of carrots, rabbits, and wolves. The model is written exactly the same as the carrot and rabbit model from Lesson 3 with certain parameters changed. The wolves follow the same code as the rabbits (except that they chase rabbits and not carrots), and the rabbits follow the same code as before (except that they run away from the wolves as well). The code also contains the bullet breed, along with the code associated with bullet movement, which will be used later in programming the hunter. Once the hunter is programmed, it shoots bullets, which update the score if they hit any animals. The following explanations describe the completed solution project.

SETUP:
The model begins with 100 “carrots,” 40 “rabbits,” and 10 “wolves” scattered around Spaceland. Carrots begin with a random age (1-10) and random energy (1-20), rabbits begin with a random age (1-10) and random energy (1-50), and wolves begin with a random age (1-50) and random energy (1-50). There is 1 “hunter,” who begins in the middle of Spaceland, and the camera is set to be the viewpoint of the hunter. The score and the initial number of wolves and rabbits killed are set to 0.

RUN (120 sec):
Carrot procedures:
· Increase age +1

· Update visual height

· Produce energy +2 (if fewer than 10 carrots in radius 10)

· Reproduce (if energy > 20)

· Die (if age > 50)

Rabbit procedures:
· If there are any wolves nearby, turn away and move forward 2 steps (run away).

· Otherwise, face any nearby carrots if possible and move forward 1 step (chase).

· Increase age +1

· Decrease energy -0.5

· Reproduce (if age > 15 and energy > 15)

· Die (if age > 40 or no energy)

· Eat carrots during collisions (gain 50% of the carrot’s energy)

Wolf procedures:
· If there are any rabbits nearby, face one and move forward 3.5 steps (chase).

· Otherwise, turn randomly and move forward 1 step (prowl).

· Increase age +1

· Decrease energy -0.25

· Reproduce (if age > 15 and energy > 30)

· Die (if age > 50 or no energy)

· Eat rabbits during collisions (gain 90% of the rabbit’s energy)

Hunter procedures:
· Move forward, back, right, left according to keyboard controls.

· Shoot a bullet according to keyboard spacebar control. (Note that “shoot” only hatches a bullet, while the bullet itself travels forward and hits animals.)

· Update score to be [10*wolves killed – 2*rabbits killed].

Bullet procedures:
· Travel forward ±2 degrees.

· If close (within 0.5 radius) to a wolf, mark the wolf as hit by turning it red and wounding it to 0.5 energy. Else, repeat for rabbits. After a hit, the bullet “dies.” 

· If it is really close (within 2) from the wall, the bullet “dies.”

· The bullet repeats this procedure 15 times, giving it a speed of 15. (Note that we didn’t use collisions here because collision code is only run after agents complete their code. We want the bullet to check for a hit continuously as it travels.)

 GRAPH AND MONITORS:
The graph shows the current carrot population divided in half (line 1), the current rabbit population (line 2), and the current wolf population (line 3). The “rabbits alive,” “rabbits killed,” “wolves alive,” and “wolves killed” monitors are a simple way to keep tabs on the current population dynamics while playing without opening and analyzing the graph.

Possible Modifications:
The game is an open-ended fun activity. Add whatever creative modifications you wish.
Suggested Lesson Guide:
Part 1: Discussion
1 Review concepts from Lesson 3.

a) Return to the list from Lesson 1 on what makes up an ecosystem. Note that we are now going to address secondary consumers.

b) Assign driver/navigator pairs, get the students on the computers, and open the file.

c) Ask each pair to run the model until completion (120 seconds) and note the graph.

d) Have the class reconvene to discuss what happened. Most of the students will likely observe the population stabilize, but some may notice their ecosystems crash, with both rabbits and wolves (and maybe even carrots) dying out.

e) Why does this happen? Discuss the idea of small populations. In particular, note that small populations can be volatile, which is a problem to keep in mind when we model. Highlight how chance events play the major role in which populations succeed in stabilizing.

f) Recall the predator-prey cycles from Lesson 3. How do the wolf, rabbit, and carrot populations interact?

2 Change the balance of the ecosystem.

a) Ask the students to locate the section on the “Wolves” page for “Wolves Grow”:
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b) Demo changing the wolf energy necessary for reproduction to 15. Then ask the students to do the same in their programs.
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c) Run the simulation again and note what happens (wolves overpopulate).

3 What other factors may cause over population of a species?

a) Brainstorm a list on the board.

· Ex. Lower age of reproduction, lower energy loss, longer lifespan, etc.

b) Try to make a distinction between factors that can be changed in the model and factors that may change in real life.

4 What can be done to maintain the population sizes?

a) Brainstorm a second list on the board.

b) Note that we will focus on hunting in this activity. Students may or may not feel that hunting is ethical, but you may want to put off this discussion until after the activity. Alternatively, discuss the ethics first and return to it after the activity to see if any new perspectives came up.

Part 2: Activity
1 Begin guided programming worksheet activity.

a) Note to students the goal of this activity. They will program a first-person hunter that is controlled by keyboard keys, and they are trying to get the maximum score by killing the most wolves and least rabbits. Again, if students object to the ethics, you may want to put off the discussion until after the activity.

b) You may demo this activity first or just let the students program with the worksheet, depending on how comfortable you feel they are to do so.

2 Once the hunter is complete, let the students play the game a few times (keeping track of their scores) before reeling in for discussion.

Part 3: Debrief
1 Tabulate the high scores.

a) Ask students to self report their highest scores.

b) Ask them what their strategies were for obtaining that score. Did they try any other strategies? Students should at least notice that they cannot kill wolves whenever they want. In order to kill the most wolves, the students must leave enough wolves to repopulate. This brings up the idea of sustainability.

2 Discuss ethical and philosophical aspects of this activity. These may include:

a) Is hunting good or bad? Neither?

b) In the activity there was a conflict of interest (you gained a better score from killing more wolves), as is the case in real life (sport value, fur coat profits, etc.). Is it fair to allow killing of as many wolves as possible, as long as the population is sustainable? Or should killing be limited to only as many as are needed to prevent overpopulation?

c) What is the niche of humans in the ecosystem?

d) Is it the human’s “job” to maintain the population sustainability when it would otherwise die out? Or is it only the human’s “job” to correct changes in the population sustainability that occurred due to human activities (overpopulation of a prey population due to overhunting of a predator, changes in physiology due to human effects on the environment, etc.)?

e) What does it mean for the ecosystem to be in its “natural” state? Could you argue that humans and human activities are part of the “natural” state of an ecosystem?

