
Computational Thinking: A Digital Storytelling Perspective

Ruben R. Puentedura, Ph.D.



Dimensions of Computational Thinking

Computational Concepts Computational Practices Computational Perspectives

Sequences Being Incremental and Iterative Expressing

Loops Testing and Debugging Connecting

Events Reusing and Remixing Questioning

Parallelism Abstracting and Modularizing

Conditionals

Operators

Data

Brennan, Karen, and Mitchel Resnick. "New frameworks for studying and assessing the development of computational thinking." Proceedings of the 2012 annual meeting of the American Educational Research Association, Vancouver, Canada. 2012.

http://scratched.gse.harvard.edu/ct/files/AERA2012.pdf


Computational Thinking in Math and Science

Data Practices Modeling & Simulation 
Practices

Computational Problem 
Solving Practices System Thinking Practices

Collecting Data Using Computational Models to 
Understand a Concept

Preparing Problems for 
Computational Solutions

Investigating a Complex System 
as a Whole

Creating Data Using Computational Models to 
Find and Test Solutions Programming Understanding the Relationships 

within a System

Manipulating Data Assessing Computational Models Choosing Effective Computational 
Tools Thinking in Levels

Analyzing Data Designing Computational Models Assessing Different Approaches/
Solutions to a Problem

Communicating Information about 
a System

Visualizing Data Constructing Computational 
Models

Developing Modular 
Computational Solutions

Defining Systems and Managing 
Complexity

Creating Computational 
Abstractions

Troubleshooting and Debugging

Weintrop, David, et al. "Defining computational thinking for mathematics and science classrooms." Journal of Science Education and Technology 25.1 (2016): 127-147.

http://files.eric.ed.gov/fulltext/EJ1010753.pdf
https://pdfs.semanticscholar.org/5703/617b9d9d40e90b6c8ffa21a52734d9822d60.pdf


Social Mobility Visualization Storytelling Gaming
200,000 

years
70,000 
years

40,000 
years

17,000 
years

8,000 
years

Ruben R. Puentedura, “Technology In Education: The First 200,000 Years” The NMC Perspective Series: Ideas that Matter. NMC Summer Conference, 2012.

http://www.youtube.com/watch?v=NemBarqD6qA


Image
Assembly

Sequential
Art

Moving
Image

Interactive
Media

Interactive
Fiction

5-Card Nancy Comic Life Premiere Pachyderm Inform 7

Narrative sources;
Narrative constraints

Pictorial vocabulary;
Narrative transitions;

Text/image integration
CDS Seven Elements;
Montage structures

Narrative structures;
Narrative flows Ludic elements

Infinite Canvas

Prezi
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Formal Definition of Game (Salen & Zimmerman)

“A game is a system in which players 
engage in an artificial conflict, defined by 
rules, that results in a quantifiable 
outcome.”

Katie Salen and Eric Zimmerman. Rules of Play: Game Design Fundamentals. The MIT Press, 2003.

G
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https://mitpress.mit.edu/books/rules-play


Games and Fun
Successful Games

Include These Items… …To Avoid
Preparation before challenges Results due to pure chance

A sense of a game space The perception of the game as trivial
A solid core mechanic The game not being perceived as a game
A range of challenges The game being exhausted too quickly

A range of required abilities The game being perceived as simplistic
Skill in using the required abilities The game being perceived as tedious

Also Have… …Because
Variable feedback Players like to see greater skill result in greater rewards

Ways to accommodate beginners & experts Beginners need not get clobbered, or experts “bottom feed”
A definite cost for failure Players feel cheated by “never-lose” games

In Unsuccessful Games
When Players Say… …They Mean
The game is too easy Game patterns are too simple

The game is too involved They are uninterested in the info required to detect patterns
The game is too hard Patterns are perceived as noise

The game becomes too repetitive New patterns are added too slowly
The game becomes too hard New patterns are added too fast
The game runs out of options All game patterns are exhausted

Koster, R. Theory of Fun for Game Design. Paraglyph. (2004)

http://www.worldcat.org/oclc/57406861


Twine – http://twinery.org

http://twinery.org


Setup



Branching and inserting media



Puzzles and endings



Choices: Take 1



Choices: Using a macro and a hook



Creating variables and collapsing whitespace



Using variables and if/else macros



Including links within hooks and displaying variables



Using variables in calculations



Some Text Formatting Options

Formatting Source Code Appears As

Italics //text// text

Boldface ''text'' text

Superscript meters/second^^2^^ meters/second2

Horizontal line ---



THE
PARADIGM
WORKSHEET

The Story:

      ACT I                            ACT II                          ACT IIIACT I                            ACT II                          ACT III

                                       First Half                   Second Half                                       First Half                   Second Half

                                              Dramatic Context                           Dramatic Context

                       Plot Point I                                                                                             Plot Point II
                          (approx. 20-30)                                                                                                              (approx. 80-90)

      SET-UP                          CONFRONTATION                       SET-UP                          CONFRONTATION                   RESOLUTIONRESOLUTION
Copyright  2000 Syd Field

Midpoint
about page 60

Basic Screenplay Design

S. Field, Screenplay: The Foundations of Screenwriting, Third Edition. Dell Publishing. (1994)

25% 75%

50%

17–25% 67–75%

http://www.worldcat.org/oclc/31120489


Joseph Campbell: The Hero’s Journey

• Three parts to the journey:


• The Departure: the hero is called to adventure


• Someone is in need of aid, and the hero is called upon to help


• The Initiation: the hero undertakes a journey (physical or spiritual) to reach the goal that will secure the 
needed aid


• The hero undergoes a process of change


• The Return: the hero accomplishes their task, and aid is rendered


• The hero receives some reward

Campbell, J. The Hero with a Thousand Faces. Princeton Univ. Press. (1972)



The Detailed Journey

• The Departure:

• The Call to Adventure

• Refusal of the Call

• Supernatural Aid

• The Crossing of the First Threshold

• Belly of The Whale


• The Initiation:

• The Road of Trials

• The Meeting with the Giver of Life

• Encounter with Temptation

• Atonement with the Giver of Laws

• Apotheosis

• The Ultimate Boon


• The Return:

• Refusal of the Return

• The Magic Flight

• Rescue from Without

• The Crossing of the Return Threshold

• Master of the Two Worlds

• Freedom to Live



Vladimir Propp: Character Roles

• Main Characters:


• Protagonist (Hero)


• Antagonist (Villain)


• Dispatcher


• Donor


• Helper


• Person Sought-For


• False Protagonist (False Hero)


• Supporting Characters:


• Family Members


• Connectors

Propp,V. Morphology of the Folktale. Univ. of Texas Press. (1968)



Character Functions
Introduction

# Function Example

1 Absentation A member of the family absents him/herself.

2 Interdiction An interdiction is given to the hero.

3 Violation The interdiction is violated.

4 Reconnaissance A villain makes an attempt to get information.

5 Delivery The villain gets information about the victim.

6 Trickery The villain tries to deceive the victim.

7 Complicity The victim is deceived.

The Donor Sequence

# Function Example

12 1st Donor Function The hero is tested by a donor of a magical agent.

13 Hero’s Reaction The hero reacts to the agent or donor.

14 Receipt of Agent The hero acquires the use of the magical agent.

15 Guidance The hero is led to the object of search.

16 Struggle The hero and villain join in combat.

17 Branding The hero is branded.

18 Victory The hero defeats the villain.

19 Liquidation The initial misfortune or lack is liquidated.

The Hero’s Return
# Function Example

20 Return The hero returns.

21 Pursuit The hero is pursued.

22 Rescue The hero is rescued from pursuit.

23 Unrecognized Arrival The hero, unrecognized, arrives home or elsewhere.

24 Unfounded Claims A false hero presents unfounded claims.

25 Difficult Task A difficult task is proposed to the hero.

26 Solution The task is resolved.

27 Recognition The hero is recognized.

28 Exposure The false hero or villain is exposed.

29 Transfiguration The hero is given a new appearance.

30 Punishment The villain is punished.

31 Wedding The hero is married and ascends the throne.

Notes: 
•12–14 can also occur as a block prior to the 8–11 block; 
•23–24 and 25-26 can also occur prior to 19; 
•17 can occur between 25 and 26. 
•Moves can end on functions other than 31 (e.g., 14, 19, 20, 22).

The Body of the Story

# Function Example

8 Villainy The villain causes harm to a family member. - OR

8a Lack A family member lacks or desires something.

9 Mediation A misfortune is made known, the hero is dispatched.

10 Begin Counteraction The hero (seeker) agrees to counteraction.

11 Departure The hero leaves home.



Moves and Other Elements

• A move is defined as any development from Villainy or Lack until a terminal function (which may be 
Wedding, or any allowable prior function).


• Relationships between moves:

• Moves can follow each other sequentially;

• One move can be embedded within another (e.g., the first part of move 1 is followed by move 2, which is 

then followed by the second part of move 1);

• One move can split into two separate moves, which are then resolved sequentially;

• Two moves can have a common ending.


• Other elements:

• Connectives

• Motivations

• Branching items

• Function results: positive, negative, negative with punishment

• Treblings



Setup

Introduction

The Body of the Story

The Donor Sequence

The Hero's Return

0. Initial Situation

1. Absentation 2. Interdiction

4. Reconnaissance

6. Trickery

8. Villainy

19. Liquidation

8a. Lack

19. Liquidation

9. Mediation
10. Begin 

Counteraction
11. Departure

20. Return

12. 1st Donor 
Function

14. Receipt 
of Agent

15. Guidance 16. Struggle 17. Branding

21. Pursuit

23. Unrecognized 
Arrival

24. Unfounded 
Claims

25. Difficult 
Task

29. Transfiguration 30. Punishment 31. Wedding

26. Solution

28. Exposure27. Recognition

22. Rescue

18. Victory

13. Hero's 
Reaction

7. Complicity

5. Delivery

3. Violation



Proppian Folktale Outline Generator v1.0. Online at: http://www.stonedragonpress.com/vladimir_propp/propp_generator_v1.htm

http://www.stonedragonpress.com/vladimir_propp/propp_generator_v1.htm
http://www.stonedragonpress.com/vladimir_propp/propp_generator_v1.htm


Linear Storytelling

Story Step 
A

Story Step 
B

Story Step 
C

Story Step 
D

Story Step 
E

Story Step 
F

Story Step 
G

L. Sheldon, Character Development and Storytelling for Games. Thomson Course Technology PTR. (2004)

http://www.worldcat.org/oclc/56467781


Branching Stories

Story Step 
C4

Story Step 
D4

Story Step 
E4

Story Step 
F4

Story Step 
B3

Story Step 
C3

Story Step 
D3

Story Step 
E3

Story Step 
A

Story Step 
B2

Story Step 
C2

Story Step 
D2

Story Step 
E2

Story Step 
F2

Story Step 
G

Story Step 
B1

Story Step 
C1

Story Step 
D1



Controlled Branching

Story Step 
B3

Story Step 
D3

Story Step 
A

Story Step 
B2

Story Step 
C

Story Step 
D2

Story Step 
E

Story Step 
F

Story Step 
G

Story Step 
B1

Story Step 
D1



Modular Storytelling Example

Perm. 3 
Dyn. 3

Perm. 6 
Dyn. 4

First 
Story Step

Perm. 2 
Dyn. 2

Perm. 5 
Dyn. 5

Perm. 1 
Dyn. 1

Perm. 4 
Dyn. 6

Perm. 3 
Dyn. 6

Perm. 6 
Dyn. 5

First 
Story Step

Perm. 2 
Dyn. 1

Perm. 5 
Dyn. 2

Perm. 1 
Dyn. 3

Perm. 4 
Dyn. 4

Player A Player B



Some More Macros

• Variables:

• _mytvar: temp variable

• $mypvar: persistent variable


• Data Structures:

• Array: (a: "Fred", "Mary", "John", “Jane")


• Example: (set: $namearray to (a: "Fred", "Mary", "John", "Jane"))

• To create an array filled with consecutive numbers, use (range:1,5)


• Example: (set: $numberarray to (range:1,5))

• To retrieve a particular item in an array, use the item's number: (2) of $namearray


• Example: (set: $firstfemalename to (2) of $namearray)

• Loops:


• Over an array: (for: each _name, …$namearray)

• Over a set of numbers: (for: each _i, …(range:1,5))


• Conditionals:

• If: (if: $myvar is $myresult)[TheHook]

• Else: (else-if: $myvar is $myotherresult)[AnotherHook]

• Final Else: (else:)[TheLastHook]


• User Input:

• Yes/No: (confirm: "The question")

• Text: (prompt: "The request", "The default answer")


• To convert text to a number: (num: (prompt: "The request", "The default answer"))

• Parallelism:


• Live: (live: 0.3s)[TheChangingHook]

• Stop: (stop:)





sentimood: AFINN sentiment analyzer for the browser - available online at: https://github.com/soops/sentimood

https://github.com/soops/sentimood
https://github.com/soops/sentimood


A Quick Sentiment Analysis

<script> 
(paste sentiment.js code here) 
</script> 
<script> 
 var sentimood = new Sentimood(); 
 var mytext = prompt("What do you think about the lamp?"); 
 var analysis = sentimood.analyze(mytext); 
 var sentiresult = analysis.score; 
 var customeroutput = alert("The customer sentiment analysis score 
is: " + sentiresult); 
</script>
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