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Design an AI Guessing Game 
How do algorithms make decisions 
Name ______________________   
Your user is a classmate who wants a number game with clear instructions and efficient questions. Build a playable version, map its decisions and show what happened when someone else tested it. 
Learning goals 
□ I can explain an algorithm and distinguish written rules from learned rules 
□ I can represent decisions in a map and pseudocode 
□ I can use powers of two to explain the question count 
□ I can code, test and improve a Python game 
Our baseline game 
Keep one whole number from 1 to 32 fixed. Answer truthfully. Record up to four questions; continue on spare paper if needed. An unfinished round is useful evidence too. 
	Question asked 
 
	Answer 
 
	Candidates still possible 
 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 


 Valid questions used ______   Finished? ______   Secret found? ______ 
Our first strategy was _________________________________________________ 
Which question helps most 
ShiftMag’s published Guess Who example has 24 candidates. A glasses question gives a 5/19 split. A combined hair-colour question gives 13/11. These counts belong to that game example, not every edition. 
	Split 
 
	Largest possible group after one answer 
 

	5 and 19 
	 

	13 and 11 
	 


For the worst case, I prefer __________ because __________________________ 
_______________________________________________________________________ 
Numbers and powers of two 
Each yes/no answer can split the remaining candidates into two groups. Write the smallest whole q such that 2^q is at least N. 
	N candidates 
 
	Worst-case questions q 
 
	Power-of-two evidence 
 

	8 
	 
	 

	16 
	 
	 

	32 
	 
	 

	64 
	 
	 

	100 
	 
	 


Explain one assumption needed for this claim to work. 
_______________________________________________________________________ 
Extension: would a higher/lower/correct reply have two possible outcomes? 
Our algorithm map 
Use start/end ovals, action rectangles, decision diamonds and labelled connecting arrows. Include initial bounds, input, invalid-input retry, the YES/NO updates, a loop decision and final output. 
Sketch your complete map below. It should let another pair follow the game without asking you what a step means. 
 
 
 
□ Both branches are labelled   □ The loop makes progress   □ The stopping rule is clear 
The secret stays in our range after an honest answer because __________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 



Pseudocode and a trace 
Complete these steps in precise English before running code. 
SET low = 1, high = 32, questions = 0WHILE __________________________________________    SET mid = __________________________________    ASK ________________________________________    IF answer is invalid, ______________________    OTHERWISE increase questions by 1        IF yes, ________________________________        ELSE ___________________________________OUTPUT _________________________________________ 
Trace the secret 17 
	Step 
 
	low before 
 
	high before 
 
	mid 
 
	y/n 
 
	Bounds after 
 

	1 
 
	1 
 
	32 
 
	 
 
	 
 
	 
 

	2 
 
	 
 
	 
 
	 
 
	 
 
	 
 

	3 
 
	 
 
	 
 
	 
 
	 
 
	 
 

	4 
 
	 
 
	 
 
	 
 
	 
 
	 
 

	5 
 
	 
 
	 
 
	 
 
	 
 
	 
 


 
The final answer is ______ and the valid-question count is ______. 
Why does the YES branch use mid + 1? 
_______________________________________________________________________ 
_______________________________________________________________________ 
Python starter 
Copy this selectable text into a Python 3 editor. Replace the three ___ blanks labelled A, B and C. Keep indentation. Save as guessing_game.py. Your teacher can provide the complete version if you need it. 
# Think of one whole number from 1 to N. Answer truthfully.N = 32low, high = 1, Nquestions = 0while low < high:    mid = ___  # A    reply = input(f"Is your number greater than {mid}? (y/n) ").strip().lower()    if reply not in ("y", "n"):        print("Please enter y or n.")        continue    questions += 1    if reply == "y":        low = ___  # B    else:        high = ___  # Cprint(f"Your number is {low}.")print(f"Valid questions: {questions}") 
A = __________________   B = __________________   C = __________________ 
A change that helps the player 
Add instructions, show the remaining range, accept full-word answers, or introduce a new range. Explain the change before coding it. Keep N=32 for the common tests. 
Our planned change is __________________________________________________ 
_______________________________________________________________________ 
What does continue do when the input is invalid? 
_______________________________________________________________________ 



Test record 
For each case, write what should happen before testing. Record failures honestly. Keep the secret fixed and answer truthfully. Restore N=32 after the last test. Calculate the mean using completed N=32 rounds only; an invalid-input check belongs within a round. 
	Case 
 
	Expected result 
 
	Observed result and count 
 
	Pass or issue 
 

	Secret 1 
	 
	 
	 

	Secret 16 
	 
	
	 

	Secret 17 
	 
	 
	 

	Secret 32 
	 
	 
	 

	Input maybe or empty 
	 
	
	 

	Input Y with spaces 
	 
	 
	 

	N = 1 
	 
	 
	 


 
Completed rounds ______   Total valid questions ______   Mean ______ 
Failed or unfinished rounds ______   What did these show? 
_______________________________________________________________________ 
_______________________________________________________________________ 
One test that challenges our game is _____________________________________ 
_______________________________________________________________________ 



Our revision and evidence pitch 
Version 1 issue or limitation _____________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
We changed this rule or code line _________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
	Retest case 
 
	Before change 
 
	After change 
 

	 
 
	 
 
	 
 

	A case that already worked 
 
	 
 
	 
 


 
Our evidence supports the change because __________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
Player feedback 
A new player said ______________________________________________________ 
_______________________________________________________________________ 
One minute to explain 
Show a round, one branch in your map and a result in your test log. Explain why five questions for 32 numbers is already efficient. Say exactly which example today used machine learning. 
Our claim about learning is ______________________________________________ _______________________________________________________________________

Machine learning and exit ticket 
The Iris demonstration uses measurements as features and species names as labels. The teacher keeps 30 rows aside to test a tree fitted with 120 other rows. In the supplied run, it predicts 29 of the 30 test labels correctly. 
One input feature is __________________. The predicted label is ______________. 
The accuracy calculation is _____________________________________________. 
Individual exit ticket 
1. What is the fewest guaranteed yes/no questions needed in the worst case for 64 numbers? Explain using powers of two. 
_______________________________________________________________________ 
_______________________________________________________________________ 
2. low=9 and high=16. The answer to “greater than 12?” is no. What are the new bounds, and why? 
_______________________________________________________________________ 
_______________________________________________________________________ 
3. Why does adding a question counter not make our game learn? 
_______________________________________________________________________ 
_______________________________________________________________________ 
4. What different jobs do training data and test data do in the Iris demonstration? 
_______________________________________________________________________ 
_______________________________________________________________________ 
□ I can trace my code   □ I can explain the difference between rules and learning 



Optional depth challenges 
A stronger program 
Put the game in a function. Let it receive N and return the final number and count. Write tests that answer truthfully for every secret from 1 to N. Keep input/output separate from the search logic if you can. Compare maximum counts for N=8,32,100. 
Classification purity 
Eight invented examples have labels BEE or FLY. Both splits below have four examples on each side. Which split helps predict the label? This table is constructed for calculation, not real insect observations. 
	Split 
 
	Left group 
 
	Right group 
 

	A 
	4 bees 
	4 flies 

	B 
	2 bees and 2 flies 
	2 bees and 2 flies 


 Gini = 1 − p(bee)² − p(fly)² 
Pure group Gini ______   Mixed group Gini ______ 
_______________________________________________________________________ 
How does this differ from simply making equal-size groups? 
_______________________________________________________________________ 
_______________________________________________________________________ 
Expected candidates after one question 
Assume all 24 characters are equally likely. Compare (5/24)×5+(19/24)×19 with (13/24)×13+(11/24)×11. State what this quantity measures. 
_______________________________________________________________________ 
_______________________________________________________________________ 
If some characters are much more likely, which assumption must change? 
_______________________________________________________________________ 


A published decision tree 
This is the original diagram in the ShiftMag article. Follow one path and explain how each answer narrows the candidates. The card labels describe the source game, not real classmates. 
[image: deb3c9cf932af7096c6c4f9a5a50fbdb.png]
Can the diagram alone tell you whether a human wrote the rules or software learned them? Explain. 
_______________________________________________________________________ 
_______________________________________________________________________ 
Sources you can explore 
Guess Who decision-tree article and original diagram 
https://shiftmag.dev/how-guess-who-logic-shapes-ai-decision-trees-and-predictive-ml-5874/ 
Algorithmic Game Design by Moksha Jaiswal 
https://medium.com/@mokshajaiswal99/algorithmic-game-design-96aae1ecb986 
ACARA artificial intelligence curriculum connection 
https://www.australiancurriculum.edu.au/curriculum-information/understand-this-curriculum-connection/artificial-intelligence 
Python control flow 
https://docs.python.org/3/tutorial/controlflow.html 
Iris data used in the real ML demonstration 
https://scikit-learn.org/stable/datasets/toy_dataset.html#iris-plants-dataset 
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