Biology Game

Instructions for the Teacher:

This game is meant for students of Biology who are currently learning about passive and active transport in cells.  They will learn about different forms of each type of transport that are present in different types of cells.

The game is split into three “Stages”.  Stage one entails making a cell grow in size due to the addition of a salt into the surrounding solution, demonstrating osmosis and cell wall tension.  The second stage shows how facilitated diffusion works by having the students make ATP within the cell mitochondrion.  The final stage, stage three, demonstrates active transport by having the students use ATP to “pump” salt out of the mitochondrion while moving potassium in. 

Instructions for the Student:

1) In the “Home” screen, press PLAY to begin the game.  The LEARN button brings up a screen with more information on the types of transport within a cell.

2) After pressing PLAY, a “Stage Select” screen is shown, allowing you to select which stage of the game you would like to play.

3) Every stage has the following game elements: 

a. A HOME button to bring you back to the “Home” screen.

b. An INSTRUCTIONS button to bring up the stage’s instructions.

c. The “Instructions” menu will pop up on screen every time a stage is selected.  Press the X in the top right of the menu to exit the menu to start the stage.

4) Game 1: This stage shows how facilitated diffusion (a type of passive transport) is used in a cell to create ATP.  You do this by giving the cell enough available protons to make the needed amount of ATP.  After pressing the START button, you have 30 seconds to move the required H+ protons into the extracellular space from the “Proton box” and then press the GO button to being the ATP creation process.  If you run out of time, insert the wrong number of protons, or misplace a proton, then you lose a round. To win the game, you must win three consecutive rounds.  The game screen has the following elements:

a. The reservoir, or “Proton box”, holds the protons that can be placed in the extracellular space.

b. The protons, shown by the little gray H+ circles, are located in the Proton box.  Drag these with your mouse into the extracellular space.

c. The extracellular space is the light blue area located outside the cell.

d. The yellow area shows the cell interior, where the ATP is made.

e. The number at the bottom of the cell interior area shows the required amount of ATP.  Above that is the area in which created ATP is held.

f. The time left is shown at the top of the yellow cell interior.

g. The START button is shown near the bottom center of the screen.  It turns into the GO button once the round has been started.

h. The number of rounds completed are shown in the center of the bottom of the screen.

5) Game 2:  This stage demonstrates how active transport is used to pump salt out of a cell in exchange for potassium.  The goal is to use the right amount of ATP in order to either expel the right amount of salt ions or obtain the right amount of potassium ions.  To do this, move the ATP molecules from the box where they are held to the ATP staging area within the cell.  If you run out of time or use the wrong number of ATP molecules, the round is lost.  To win the game, you must win three consecutive rounds.  The game screen has the following elements:

a. The “Requirement Box” is shown in the center of the screen before each round is started. It shows which ion is needed to be moved and exactly how many.  The bottom of the box is clicked to start the round.

b. The time left in the round is located in the top right corner.

c. The ATP is held in a box on the cell side (left, yellow side) of the screen.  Drag the appropriate amount of ATP into the cell to facilitate the transfer of the correct amount of ions.  

d. Salt ions are shown as orange dots on the screen and potassium ions are shown as white triangles.

e. Once the ATP molecules have been dragged into the cell, press the GO button to start the transport process.

f. The number of rounds completed are shown in the center of the bottom of the screen.

