Hypothesis Card Game

Purpose:
The purpose of this investigation is to familiarize students with the scientific method through an understanding that Nature acts according to patterns, rules, or laws, and scientists endeavour to elucidate them.

Materials:
2 decks of cards – regular playing cards are preferable.  Jacks count as Zero and Aces count as One.  Discard the Queens, Kings, and Jokers.

Procedures:

1. Divide students:  either two players playing one on one, but preferably teams of up to four vs. four.  Each set of players or team gets a deck of cards.
2. Decide which player/team will be the SCIENTIST and which will be NATURE.  Roles can be reversed as play continues for awhile.
3. The NATURE player/team will receive the NATURE’S LAWS sheet.  Do NOT show the SCIENTIST this sheet!  This is part of the fun of the game…after all, Nature cannot talk!  It may be helpful to take the NATURE players/teams outside the classroom to discuss their role and familiarize them with the LAWS.  

HOW THE GAME IS PLAYED:

4. NATURE will consult the LAWS and decide which pattern to use for the first Round.  The SCIENTIST will initiate  the Round by playing a card, any card.  NATURE must stick to the pattern throughout the entire Round.  Once NATURE picks a pattern, s/he will place the appropriate card down next to the SCIENTIST’s card.  The SCIENTIST will play another card, of his/her choosing (which should eventually be strategically selected to draw out an anticipated response from NATURE), and NATURE will respond with another card, following the pattern.  Several cards may need to be played before the SCIENTIST figures out the pattern.  The Round ends when the SCIENTIST figures out the pattern.  The roles can be reversed after one or two Rounds.

NOTE:  Cards are played in an organized fashion so that the pattern will be easier to see.
				
				SCIENTIST’S cards

					
NATURE’S cards



5. Explain that the SCIENTIST will begin by playing a card, and that NATURE will respond with a card, and that each one will continue playing cards until the SCIENTISTS think they know what the pattern is.
6. When the SCIENTISTS think they have discovered a pattern, they should write an understandable, concise HYPOTHESIS on a piece of paper.  NATURE does not respond in any way.




7. The SCIENTISTS will then test the HYPOTHESIS by laying out at least three more cards, and predicting what cards NATURE will respond with.  If the three predictions are correct, the SCIENTISTS have a valid THEORY.  The SCIENTISTS have successfully guessed the pattern, and the Round ends.  If incorrect, continue playing cards until the SCIENTISTS have another HYPOTHESIS and eventual THEORY.

FINAL NOTES AND INSTRUCTIONS:

· NATURE’s cards are to be shuffled and held as a deck, face-down, but the SCIENTIST’s cards do not need to be shuffled, and it’s easier if they’re not.
· NATURE must always play the first card in the deck that fits the chosen pattern; those cards that don’t fit the pattern can be set aside.  NATURE may not create false patterns in order to confuse the SCIENTIST more!
· If NATURE cannot play a card that fits the chosen pattern, they should play a card face-down to indicate NO DATA.
· NATURE may replay a card from the table if they run out of cards that fit the pattern.
· NATURE should not hint or help the SCIENTIST in any way…
	

Analysis and Conclusions:

Why does the SCIENTIST have to start the game by playing cards (in other words, what is the SCIENTIST trying to do)?






Is a wrong hypothesis of any value to the SCIENTIST?  Explain why or why not?








Why doesn’t NATURE ever tell the SCIENTISTS whether or not they are correct?








Why is NATURE’s deck shuffled?  Why must NATURE play the first card in their deck that fits the pattern?  Why does NATURE put a card face down if there isn’t one available to fit the pattern?  (NOTE – it has to do with randomness.  NATURE does not select which data to put forward to the SCIENTISTS; whatever information is available at the moment of the observation or experiment is what the SCIENTIST collects.)








Write a short conclusion in which you state several reasons why the Hypothesis Card Game is similar to a scientist addressing a question in real-life.  (NOTE – a good answer includes a summary of what you did [procedures], what you found [results], and an interpretation of what was found [analysis].)




NATURE’S LAWS


EASY:
Play a diamond on any card. 
Play a spade on any card.
Always play a red card on a red card.
Always play a black card on a black card.
Always play a red card on a black card.
Play an odd card on whatever the scientist plays. 
Play an even card on whatever the scientist plays.


MEDIUM:
Always add 1 to the number of the scientist’s card in red.
Always add 2 to the number of the scientist’s card in black.
Always add 3 to the number of the scientist’s card in any color.
Always add 4 to the number of the scientist’s card in any color.


DIFFICULT:
Play an odd card that is less than the number of the scientist’s card.
Play an even card that is more than the number of the scientist’s card. 
Play a card that when added to the scientist’s card will result in an odd number.
Play a card that when added to the scientist’s card will result in an even number.




MAKE MODIFICATIONS--DESIGN YOUR OWN!



Original version by Louise Huffman, ANDRILL Project
Modified by Mary Kado’oka, University of Hawai’i Institute for Astronomy and Daniella Scalice, NASA Astrobiology Institute.




