The ICT4me Curriculum
About ICT4me 
ICT4me is an after school and summer curriculum for middle school youth to develop ICT fluency, interest in mathematics, and knowledge of information, communication, and technology (ICT) careers. This problem-based curriculum capitalizes on youth interest in design and communication technologies. ICT4me provides structured interactions with ICT professionals, including having youth participate in engineering design and development teams. ICT4me's promotes a train-the-trainer approach to building capacity in informal ICT learning.
Build IT vs. ICT4me

ICT4me is a derivative of the Build IT curriculum co-developed between SRI International and Girls Inc. of Alameda County. Questions about the Girls Inc. implementation of Build IT can be directed to them at http://www.girlsinc-alameda.org/about/contact.

SRI is no longer supporting the development of ICT4me, so the curriculum materials are offered as is.
Copyright 

Copyright © 2016 by SRI International. All rights reserved. 

Attribution 

This material is based upon work supported by the National Science Foundation under Grant Nos. 1339181, 1232461, and 0524762. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.
Electronic Versions of Materials

Electronic versions of all materials in this unit are available for download from the website at http://ict4me.sri.com/.
Contact Information

Please contact the SRI International Inquiry line for questions about ICT4me.

https://www.sri.com/contact/form
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G-G D-Zine
Job Description

As designer, your job is to:

1. Design a whole game (with everybody).

2. Design a game level (with your partner). 

3. Put everything back together (as a whole group).

As a programmer, your job is to:

1. Write out what scripts you will need in your game level.

2. Make a new appearance for the main character that is unique to your level.

3. Import other characters you will need to your level.

4. Make the scripts so that your level works.

5. Ensure that the scripts have names and are organized.

Materials and tools you have for this job:

1. Users - students entering middle school 

2. Scratch – the programming software environment

3. Game design principles

4. Game structures to use (maze, adventure, both)

Time constraints:

1. Your preparation time is limited to 3 weeks. 

2. Your design time is limited to 4 weeks.

3. Your programming budget is 4 weeks.

4. You will have 2 weeks to prepare and present your final product. 
Design Requirements

	Whole game
	Your plan for A Day in the Life of a Middle Schooler game includes:

· A context or story (What is the point of this game? How do the stages fit together?)

· A map of the game (How are the stages connected? What is the layout of each stage? How does the user get from the starting stage to the game stages? Where are the doors?)
· Learning goals about middle school (What are you hoping to teach younger students about middle school?)

	
	Your game, A Day in the Life of a Middle Schooler, includes:

· A starting page with instructions about how to play and win the game
· A way to visit all the levels 

· A clear way for user to know when the game has ended
· An “About” section that includes the description of the game and information about how and when it was created, who the authors are, and who the intended user is

	Each stage
	Your plan for your stage includes:

· A gameplan (ways to win, strategies for winning, and ways to lose the game)

· A storyboard (layout of the stage; critical changes when user moves, finishes game)

· Learning goal (What are younger users going to learn when they play this stage?)

	
	Your level (developed in pairs) includes:

· The main character (controlled by user input)

· A way to get to the next game or return to the main page

· Instructions about how to play and win the game

· Two or more characters that the main character interacts with

· A game (e.g., a maze or an adventure)

· Clear way for user to know when she has finished the game

· Something the user learns about middle school

· Scripts organized so that a friend (another software engineer) could easily find or add a script

	FTN presentations
	Your presentation at Family Tech Night should:

(
Describe how your game satisfies the design requirements (given by the client, G-G D-zine)

(
Describe what users will learn about being a middle schooler in your game 

(
A map of the big game, detailing the authors of each stage and a typical path the user may take

(
Storyboards that you used to create the game


	Game Comparison Table

	Game
Name
	Goal & Story (What’s the point of the game, and what’s the story?)
	Type of Game (Maze or puzzle, adventure)
	How do you complete the game?
	Fun for 4th-5th graders? Why? 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Writing If…Then Statements
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If the kid has a potion in his hand, 

then, change him into a monster.
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If ___________________________ 

then, _____________________.
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If ___________________________ 

then, _____________________.
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If ___________________________ 

then, _____________________.
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If ___________________________ 

then, _____________________.
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If ___________________________ 

Then, _____________________.
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If ___________________________ 

Then, _____________________.

Blank Grid
Walk Through Careers in Game Design

Check out these careers in game design
Programming
No matter their specialization--AI, physics, graphics engine, networking, and so forth--programmers continue to earn relatively more than developers of all other disciplines across all levels of experience. This is especially true for industry veterans of six or more years, likely due to the rarity of experienced console engineers.
Interestingly, salaries for the least experienced programmers dipped somewhat compared to the previous Salary Survey, possibly due to a proliferation of college graduates moving into an ever-increasing raft of entry-level positions, as well as existing programmers becoming older, more seasoned, and thus shifting brackets.
Average yearly salary:

	
	programmer/engineer 
	lead programmer 
	technical director

	<3 years
	$54,300
	$58,486
	$63,750

	3-6 years
	$68,072
	$81,155
	$77,129

	>6 years
	$86,243
	$93,067
	$115,087


Years experience in the industry:
>6 years - 45%
3-6 years - 31%
<3 years - 24%
Percentage receiving additional compensation:

Receiving additional compensation - 72%
Not receiving additional compensation - 28%
Average additional compensation - $21,872
Type of compensation:

Annual bonus - 53%
Project bonus - 25%
Royalty - 23%
Stock options - 44%
Profit sharing - 21%
Average salary by gender:

Male - 96.1%; $78,186 average salary 
Female - 3.9%; $67,669 average salary
Highest salary - $211,500
Art and animation
Lead artists/animators reported that they made significantly more money in 2004 than 2003 across all levels of experience, but the increase was particulary fruitful for animators with three or more years experience; for those straight-forwardly titled "artists," salaries increased only marginally.
Also, though some artists worry about burnout, it's clear that many are sticking around. Fourty-four percent are veterans of six or more years, compared to just 37 percent last year.
Finally, although artist salaries generally come in at significantly less than coders' for those with similar experience, the highest individual salary for any artist was $220,000, beating out the top programming salary of $211,500.
Average yearly salary:
	
	Artist
	animator
	lead artist/animator

	<3 years -
	 $42,512, 
	$44,778
	 $64,036

	3-6 years 
	 $55,594, 
	$65,619
	$62,411

	>6 years - 
	$64,870,
	$73,031
	$78,700


Years experience in the industry:
>6 years - 44%
3-6 years - 32%
<3 years - 24%
Percentage receiving additional compensation:

Receiving additional compensation - 66%
Not receiving additional compensation - 34%
Average additional compensation - $19,168
Type of compensation:

Annual bonus - 53%
Project bonus - 31%
Royalty - 37%
Stock options - 35%
Profit sharing - 16%
Average salary by gender:

Male - 93.2%; $62,520 average salary 
Female - 6.8%; $53,574 average salary
Highest salary - $220,000
Game design
"I want to make video games when I grow up." For the bright-eyed, children who make this statement, it loosely translates to "I want to be a game designer." (Here, the term comprises game designers, level designers, and writers.) The job sounds idyllic to those not really in the know, but it's competitive as hell. College graduates (or even talented dropouts) vying for a position as a game designer will find adequate entry-level salaries as a result of the competitive nature of the title. Increases in pay tend to be more commensurate to experience than title, at least for the first few years in the industry.
The best advice I've heard for budding designers: Find yourself an experienced mentor. Listening and asking questions of others might be the best way to negotiate the path between designer and lead, even if the pay is relatively static between titles.
Average yearly salary:
	
	game designer
	creative director/lead designer

	<3 years
	$44,176
	$43,778

	3-6 years
	 $52,604
	$51,777

	>6 years 
	$67,840
	$78,913


Years experience in the industry:

>6 years - 41%
3-6 years - 38%
<3 years - 21%
Percentage receiving additional compensation:

Receiving additional compensation - 69%
Not receiving additional compensation - 31%
Average additional compensation - $16,890
Type of compensation:

Annual bonus - 44%
Project bonus - 32%
Royalty - 32%
Stock options - 36%
Profit sharing - 26%
Average salary by gender:

Male - 94.5%; $59,865 average salary 
Female - 5.5%; $43,844 average salary
Highest salary - $190,000
Production
Producers are the shepherds of the daily grind, managing all the details from relationships, to schedules and budgets, and make a pretty decent base salary. From our reported figures, producers who stick with it for at least six years will earn significant payoffs for their time; and compensation other than salary is among the highest in the industry for this group.
But where do producers come from? It's been said in the past that the producer's title is what many QA personnel and support staff aspire to. But as the game industry stretches its wings in the entertainment sector, we could see more experienced professionals coming into games from the other industries by using this directional title to their advantage.
Average yearly salary:
	
	producer/project lead
	executive producer

	<3 years
	 N/A
	$52,533

	3-6 years
	$60,802
	$79,989

	>6 years
	$82,715
	$118,417


Years experience in the industry:

>6 years - 61%
3-6 years - 26%
<3 years - 13%
Percentage receiving additonal compensation:

Receiving additional compensation - 79%
Not receiving additional compensation - 21%
Average additional compensation - $39,707
Type of compensation:

Annual bonus - 60%
Project bonus - 25%
Royalty - 29%
Stock options - 55%
Profit sharing - 16%
Distribution of gender:

Male - 82% 
Female - 18%
Average salary - $78,401 (average salary by gender N/A)
Highest salary - $210,000
Quality Assurance
Results from this year's salary survey indicate that not everyone in the industry is rewarded for several years of service. QA employees who have been in the industry for three, four, or five years, on average, don't make much more than their fledgling counterparts. What's the message? That a rookie is as valuable as an experienced QA person?
Fortunately, there's an upside: QA has traditionally been a position in which non-technical game enthusiasts could get their foot in the door, and, anecdotally speaking, that doesn't seem to have changed much over the years--it's still an excellent path to game design and production-related positions.
Average yearly salary:
	
	Tester
	QA lead

	<3 years
	$33,362
	$43,195

	3-6 years
	$33,386
	$38,340

	>6 years
	$48,435
	$60,929


Years experience in the industry:

<3 years - 44%
3-6 years - 36%
>6 years - 19%
Percentage receiving additional compensation:

Receiving additional compensation - 38%
Not receiving additional compensation - 62%
Average additional compensation - $8,543
Type of compensation:

Annual bonus - 64%
Project bonus - 10%
Royalty - 10%
Stock options - 44%
Profit sharing - 15%
Distribution of gender:

Male - 91% 
Female - 9%
Average salary - $39,933 (average salary by gender N/A)
Highest salary - $225,000
Audio
Licensing music is in, or is it?
Experienced audio engineers and musicians, directors, and composers this year have recorded their salaries as being markedly higher than last year, especially for entry-level musicians. Audio and musical people with more than six years experience can, in the game industry, make a salary on par with programmers with equal years of experience.
Unfortunately, we received the fewest number of (usable) responses from people in the audio category: a scant 63, perhaps reflecting the fact that many musicians don't work solely in games. Additionally, so few lesser-experienced audio recruits responded that it discourages a deeper analysis of wages in this discipline.
Average yearly salary:
	
	sound/audio designer/engineer
	composer/musician

	<3 years 
	$44,176
	$43,778

	3-6 years
	$52,604
	$51,777

	>6 years
	$67,840
	$78,913


Years experience in the industry:

>6 years - 48%
3-6 years - 33%
<3 years - 19%
Percentage receiving additonal compensation:

Receiving additional compensation - 62%
Not receiving additional compensation - 38%
Average additional compensation - $29,885
Type of compensation:

Annual bonus - 46%
Project bonus - 49%
Royalty - 49%
Stock options - 35%
Profit sharing - 24%
Average salary by gender:

Male - 96.8%; $69,352 average salary 
Female - 3.2%; $78,500 average salary
Highest salary - $225,000
Business and legal
Maturation of the game business is a sure thing, and as it expands, the scope of its people must also expand. New to the salary survey this year are respondents who classify themselves in the business and legal category--people whom we must include in our community and game creation business plan, since without them, no thriving company would have a business plan at all.
For the purposes of the survey, business and legal breaks down into three groups: marketing, public relations, and sales; executive; and other staff or administration.
There are a surprising number of business and legal professionals who are acclimated to the game industry's unique climes. Their higher salaries might be attributed to commission or simply rank and file, in the case of executives. But like developers of all disciplines, these people usually know their games, so let's not discount them just because they don't AI script like maniac.
Average yearly salary:
	
	marketing/PR/sales
	executive
	other staff/administration

	<3 years
	$60,490
	$69,598
	$76,120

	3-6 years
	$56,765
	$93,282
	$65,938

	>6 years
	$83,708
	$113,646
	$94,188


Years experience in the industry:

>6 years - 46%
<3 years - 30%
3-6 years - 24%
Percentage receiving additonal compensation:

Receiving additional compensation - 75%
Not receiving additional compensation - 25%
Average additional compensation - $45,188
Type of compensation:

Annual bonus - 56%
Project bonus - 21%
Royalty - 16%
Stock options - 46%
Profit sharing - 29%
Average salary by gender:

Male - 81.8%; $90,332 average salary 
Female - 18.2%; $71,050 average salary
Highest salary - $256,000
1.
What department or person is in charge of user play testing?

	


2.
Which department or person is in charge of quality assurance testing?
	


3.
Do you think you will need both user testing and quality assurance testing for your game design?

	


4.
Which job pays the highest potential salary?

	


5.
Which job pays the next highest?

	


6.
What does a sound engineer do?

	


Check out the following profiles:

· Tricia Harris, Web Designer & Writer http://www.mobygames.com/developer/sheet/view/developerId,28665/
· Chris Degnan, Lead Designer http://www.mobygames.com/developer/sheet/view/developerId,66379/ 
· Darryl Duncan, Composer/Musician http://www.mobygames.com/developer/sheet/view/developerId,42820/ 
· Seonaidh Davenport, Program Manager http://www.mobygames.com/developer/sheet/view/developerId,141040/
· Douglas Noel, QA Game Test Coordinator http://www.mobygames.com/developer/sheet/view/developerId,104369/
· Genevieve Picard, Software Developer http://www.mobygames.com/developer/sheet/view/developerId,167551/
· Tammy Yap, Programmer http://www.mobygames.com/developer/sheet/view/developerId,81137/
· Tito Pagan, Senior Artist/Animator http://www.mobygames.com/developer/sheet/view/developerId,4280/
Game Design: Who’s in charge? 
	Design Tasks
	What department or person is in charge of this task?
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Define problem
	market research

designer
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Brainstorm
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Sketch it
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Research it
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Develop designs
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Create prototype
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Build it
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Test it
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Use it
	


My Design Dream Team 

	 Pictures go here
	
	

	
	Name: 
	

	
	
	

	
	Title:
	

	
	
	

	
	Role/Job:
	

	
	
	

	
	Name: 
	

	
	
	

	
	Title:
	

	
	
	

	
	Role/Job:
	

	
	
	

	
	Name: 
	

	
	
	

	
	Title:
	

	
	
	

	
	Role/Job:
	

	
	
	

	
	Name: 
	

	
	
	

	
	Title:
	

	
	
	

	
	Role/Job:
	

	
	
	

	
	Name: 
	

	
	
	

	
	Title:
	

	
	
	

	
	Role/Job:
	

	
	
	


Fun & Simple

These principles of game design will help you design your game. Fill out the following chart as you play the maze and the adventure games. 

	Principle of Game Design
	Aspect
	Description

	Main character that your users can connect with
	Characters
	

	Fun, simple layout so that the player always knows where they are and where they’re going
	Layout
	

	Clear goal
	Goal 
	

	Simple way for user to interact with game
	Controls
	

	Clear decision making points
	What choices are available? 
	

	Trade-offs: Every key decision the player makes has both a positive and negative side.
	Distractions 
	

	
	Rewards 
	

	
	Challenges 
	

	
	Punishments 
	

	Easy way for user to tell whether they are winning or losing. 
	Feedback
	


Keeping Track of Scripts You Learn
	Script name
	
	
	

	Character name
	
	
	

	Describe what happens in script
	
	
	

	Starting position & appearance
	
	
	

	User input (if any)
	
	
	

	Other characters involved in script 
	
	
	

	Ending position & appearance
	
	
	

	Write the script
(e.g., If…then…)
	
	
	

	
	
	
	

	Script name
	
	
	

	Character name
	
	
	

	Describe what happens in script
	
	
	

	Starting position & appearance
	
	
	

	User input (if any)
	
	
	

	Other characters involved in script 
	
	
	

	Ending position & appearance
	
	
	

	Write the script
(e.g., If…then…)
	
	
	


Designer or Programmer Hat? 
[image: image18.jpg]Designer
——

Programmer




Brainstorming the Big Game

1. The first step in creating your game is to brainstorm ideas. Brainstorming is an exercise in pure creativity.

2. As you come up with ideas, share them with the group. Listen to what others are saying—listening can help you come up with new ideas, too. 

3. When you are finished, consider the following

	What makes a good first-person game? 

· Every game has a main character. The user will control the actions of this main character. 

· Every game happens in a specific location, whether imaginary or real. Many games have rooms or stages. (Remember Jessie’s Winter World?) You need to decide on a place or places for your game. 

· Every game has a goal. The main character has to solve a need, a desire, or a problem. 

· Every game has actions. The central character does something about the need, desire, or problem. This creates a result. The result is the goal of your game. You need to define the tasks before you start designing and programming. 

· Every game has challenges. Games would not be fun if the goal were easy to achieve. You will have to think of ways to make the game difficult and fun for the user. 

· Every game can be won or lost. Think about what constitutes winning your game (maybe collecting objects, getting points, eliminating the competition). 




4. When you are done brainstorming, write down the whole group’s idea for the game:

a. What is the point of your game?

b. What are the challenges for the main character?

c. How will the main character go about winning the game? 

d. How does the game end? 

	


Map of the Big Game


Rapid Prototype of Your Stage

Project Title ___________________________________________________

Use the grids to sketch rapid prototypes of your game. 

Include information about the location, the characters, the objects, and the actions taking place in each scene.




How to Make Storyboards
1. Create a sketch to represent the opening scene of the stage. Underneath the drawing explain what happens in the interaction. Write about:

Visual cues—what the user can see 

Audible cues—what the user can hear 

Tactile cues—what the user can touch 

User input—how the user communicates with the computer 

Computer output—how the computer responds to the user 

Scripts—what scripts do you have to create to perform this task 

2. Describe interaction details and emotional responses verbally when no visual representation is effective.
 Don’t worry too much about the making sketches perfect; just use them to get the main idea across.
3. Do another sketch for what happens next, until you get to the end of your game.
 

	Making Character Scripts

	Script Name
	
	
	
	

	Describe what happens in the script
	
	
	
	

	Starting position and appearance
	 

 

 

 

 

 

 

 

 

 


	 

 

 

 

 

 

 

 

 

 


	 

 

 

 

 

 

 

 

 

 


	 

 

 

 

 

 

 

 

 

 



	Other characters involved in script 
	
	
	
	

	User input
	
	
	
	

	Ending position and appearance
	 

 

 

 

 

 

 

 

 

 


	 

 

 

 

 

 

 

 

 

 


	 

 

 

 

 

 

 

 

 

 


	 

 

 

 

 

 

 

 

 

 



	Write the script
(e.g., If…then…)
	
	
	
	

	Script grouping
	
	
	
	


People Involved in Testing Games

Here are some people involved in testing games. Some of their work sounds very complicated, but once you do it yourself, you’ll see how easy it is once you get started. 

Test Expert

The test expert is the person that owns the process and is responsible for gathering, analyzing, and effectively communicating the information. She should have strong game design, statistical analysis, and test development knowledge.

Internal Customer / Stakeholder

The internal customer is the person who requested the information (about testing the game) and will usually be responsible for developing a portion of the product or providing feedback on it. In some cases, soliciting stakeholder feedback can be used to bring in internal customer perspectives on divisive issues.

Play-Testers (Target Audience)

The play-testers are the carefully selected group that represents the target audience. Selecting play testers for the target audience is an important part of the process. 

Play Test-Coordinator

The play-test coordinator is responsible for planning, organizing, and managing the play-test sessions according to the test expert’s requirements. This includes everything from finding the play-testers all the way to ensuring they receive compensation.

Developers

The developers design and implement the tools and technology that allow for the efficient gathering and analyzing of all this information.

The Test Processes And Reports

What questions would you like answered about the product? Many developers want to know how customers are using their products and what they like or don’t like about them. 

Extracted from: http://www.gamasutra.com/view/feature/1546/tracking_player_feedback_to_.php
Game Instructions

Team: _________________________________________________

a. What is the way to play the game?

	


b. What is the goal of the game? 

	


Game Review
When filling out this form, make sure your comments are helpful to the other programmers. Explain your reasons for each comment and suggestion. 

Stage reviewed: ___________________________________

1. Did the instructions make sense with the game? If not, explain. 

2. Comments about the graphics:

3. Comments about the stage:

4. Comments about the audio:

5. Comments about the scripts:

6. What do you think this stage teaches 5th graders? 

7. How can the programmers improve this game? (Give concrete answers).
Save the brainstorm chart.





Note from GIAC: We found that girls will have lots of fun with Monty’s worm-eating laughter and other funny noises in the game, especially when they start cloning Monty and he bumps into himself in the bedroom.





Design Process





SAMPLE ANSWERS for Game Comparison Table





Note: We hope to familiarize you, the facilitator, with the terms and concepts that will be used in the activity. The girls will be working with these concepts and ideas, but using the terms could be distracting. You can use the proper names for some objects at your discretion, if the girls will not be turned off from the activities.





Stage 1


Classroom





Stage 2


Classroom





Stage 3


Cafeteria





Stage 4


Gym





Stage 5


Lockers





Stage 6


Library





Stage 7


Field





Stage 8


Bus stop





school





What do you notice in this map?  











How can the user go from one stage to the other?  





Stage 7





Stage 1





Stage 2





Stage 3





Stage 4





Stage 8





Stage 5





Stage 6





Start





Stage 1





Stage 2





Stage 3





Stage 4





Stage 5





Stage 6





Stage 7





Stage 8





End!





What do you notice in this map?  














How can the user go from one stage to the other?  





What do you notice in this map?  








How can the user go from one stage to the other?  











Rapid Prototype 1	Location: _____________________________   





What does the player do first? Second? Third?
































Here are examples of a storyboards. Notice that the drawings are not really detailed. But both the sketches and the explanations help you see what this game is about. 








� Adjusted for version of curriculum using Scratch





 STYLEREF  Week/Session  \* MERGEFORMAT 

1

