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PART	  I:	  Computer	  Programming	  &	  the	  Raspberry	  Pi	  	  
 

Preface	  
  
In addition to an increasing awareness of the importance of digital literacy and the 
development of 21st century skills, recent declines in enrollment in computer sciences programs 
have placed emphasis on the lack of computer programming education being offered to 
children. The age range that lends itself best to this kind of education is the middle years, or 8 
– 12 years. While the development of traditional literacy skills are addressed in many 
environments for middle years children, it should be noted that this is also an ideal time for the 
development of broader literacy skills extending to technology, media, and computer 
programming.  
 
Technology is not just something to learn from; rather, it provides us with an opportunity to 
construct knowledge and develop transferrable skills. By teaching children about computer 
programming, we are providing them with the skills they need to move away from being 
passive technology consumers. Instead, they will have the power to not only understand the 
technologies they are using, but to become creators with a deeper, more meaningful 
engagement with the world around them. In recent years, a variety of websites, programs and 
computers have been developed specifically to teach children about computer programming. 
The recent creation of the Raspberry Pi and accompanying software provides libraries with an 
affordable and unique opportunity to embrace and promote the idea of children learning about 
computer programming through experimentation and play.  
 
This toolkit is designed to:  

1. Address the need for library programming that supports the development of digital 
literacy and 21st century skills in the middle years. 

2. Define practical goals and objectives for a Raspberry Pi technology program for the 
middle years. 

3. Provide librarians and with the background information and resources they need to be 
able to offer a Raspberry Pi program that introduces middle years children to the basic 
concepts of computer programming.  

 
This toolkit will provide: 

1. An introduction to the Raspberry Pi. 
2. A discussion of the value of using the Raspberry Pi in a library environment. 
3. An introduction to software and programs that can be used with the Raspberry Pi. 
4. A detailed plan for a three-session Raspberry Pi program for 8-12 year olds. 
5. A list of resources, how-to guides and videos. 
6. Further ideas for the use of the Raspberry Pi at the public library. 
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Introduction	  	  	  
 
“…if we define literacy as those skills involved in using information to accomplish goals, and that 
information is increasingly digital and computers are becoming the prevailing tool for information, 
then there may well be a perspective that would call programming a basic literacy skill.” (Warlick, 
2008, p. 131) 
 
In the 1980s, Seymour Papert, a researcher at MIT, rejected the notion of using the computer 
to program the child and projected an optimistic vision of the child as the programmer of the 
computer. He rightly believed that programming a computer was a very simple thing. The 
child simply needed to communicate to the computer in a language that both the computer 
and the child themselves could understand. Essentially, the child simply needed to learn to talk 
to the computer (Papert, 1980, p.6).  
 
If the consumption of technology can be viewed as reading, then the creation and development 
of technology, or computer programming, can be viewed as writing. Computer programming 
is an expansion of traditional literacy. It provides children with the tools they need to 
communicate in a new way and these tools can be transferred to a variety of other 
environments. Through developing computer programming skills, children are learning about 
problem solving, reasoning, and communication. They are improving their language skills, 
becoming engaged, and most importantly, becoming empowered (Lamb & Johnson, 2011). 
All of these skills can be taken beyond the walls of the library where they can enhance and 
improve children’s experiences and achievement in other areas. 
 
The program outlined in this toolkit is aimed at middle years children ages 8 – 12. These 
children are at a crucial point of development. Their brains are changing; they are mastering 
academic tasks like traditional reading, writing and arithmetic (Schonert-Reichl et al., 2010, 
p.9). Additionally, the time they spend outside of school provides them with important 
developmental and socialization contexts. They need constructive activities that allow them to 
build skills and relationships as well as competence (Schonert-Reichl et al., 2010, p. 23) 
Competence building programs and activities like the technology programming suggested in 
this toolkit allow children in the middle years to learn new skills that are not only valued by 
others, but that are important to them as well (Schonert-Reichl et al., 2010, p. 24).  
 
While the Raspberry Pi was designed to fill a gap in the British education system, it has an 
important place of value in the public library as well. In the past five years, the maker 
subculture has grown into a mainstream movement that provides libraries with an opportunity 
to assert their relevance by encouraging and providing a space for the creative, technological 
and collaborative interests and skills of their patrons. The Raspberry Pi not only fits in with the 
larger maker movement, but also with the public library’s goals to aid in the development of 
digital literacy and 21st century skills. By running a Raspberry Pi program for middle years 
children, public libraries can not only encourage and facilitate the development of important 
skills, but also engage children in a new and exciting way. 
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What	  is	  the	  Raspberry	  Pi?	  
 
The Raspberry Pi was designed by British inventors to help children learn about computer 
programming. It was released for sale in 2012 and since then, educators and technology 
enthusiasts have lauded it as an opportunity to draw children into the world of computer 
programming.  
 

 

 
Figure 1: The Raspberry Pi 

 
What is it?  

The Raspberry Pi is a simple, credit card sized circuit board computer (see fig.1).  
 
What’s so great about it? 

It’s inexpensive, transportable, and it provides children with a visual understanding of 
the components of a computer. 

 
Why should I use it in my library with children? 

The Raspberry Pi was developed specifically to help children learn about computers and 
programming.  

 
The Raspberry Pi is a credit card sized computer made up of a circuit board that plugs into a 
TV, keyboard and mouse. It is a miniature ARM-based PC that can perform many of the 
functions that a desktop PC handles in our daily lives. Costing anywhere from $25 - $40 
depending on availability and location, the Raspberry Pi offers an affordable and accessible 
option for teachers, librarians and others interested in promoting and teaching computer 
programming to children. Through using the Raspberry Pi, children can build an 
understanding not only of the physical structure and components of a computer, but also the 
languages and commands that prompt the computer to function in various ways.  
 



 6 

Supplies	  
 
You will need more than just the Raspberry Pi itself to run a program for children. Each 
participant or group of participants will need a “kit.” The components of this kit are less 
expensive to buy separately, and with any luck, your library will already have some of them on 
hand.  
 
Raspberry Pi Kit Checklist: 
 

 Raspberry Pi Model B 
 SD Card (minimum 4G) – branded cards are more reliable 
 HDMI to HDMI/DVI lead OR RCA video lead (for analogue)  
 Keyboard & mouse 
 Ethernet (network) cable [optional]*  
 Wi-Fi dongle [optional]  
 Power adaptor 700mA at 5V (micro USB—this is the same as many phone chargers) 
 Audio lead [optional] 
 Head phone splitters [optional, but recommended for the Sonic Pi Program] 
 Monitor 
 Mouse 
 Keyboard 

 
*Note that all of the programs in this toolkit can be run without using the Internet, so you do 
not necessarily need to have an Ethernet cable or Wi-Fi dongle. 
 

Parts	  
 
Part Image 
HDMI connector 

 
HDMI to DVI lead 
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RCA composite video connector 

 
4GB SD card 

 
 
 
 

 
Figure 2: Hooking up the Raspberry Pi 
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Where	  to	  buy	  
 

Name Location URL 
Lee’s Electronics 4255 Main Street, Vancouver, 

BC 
http://www.leeselectronic.com/ 

Element 14 online http://canada.newark.com/ 
?COM=element14_store_Home 
 

Adafruit online http://www.adafruit.com/category/105 
 

 

Cost	  
 
The average cost for the Raspberry Pi Model B is $42.00 CAD. With the purchase of the 
additional components (not including the monitor, keyboard, or mouse) the average cost of 
each kit is $95.00. In this toolkit, it is suggested that the participants work in pairs or small 
groups to both limit the number of Raspberry Pis that need to be purchased and also to 
encourage group work and collaboration. 
 

Space	  	  
 
There are several factors to consider when choosing a space for running a Raspberry Pi 
program: 

• Monitors 
o Does the space already include monitors, or will they be brought in? 
o Will you be able to transport them? 

• Power 
o Will you be able to arrange your space so that the Raspberry Pis can be hooked 

to the monitor and power? 
• Internet 

o Does the space have WiFi or Ethernet ports? 
o You do not need this, but it is a bonus in terms of saving work and leading 

demos 
• Demo space 

o Will you be able to set up a demo kit where participants can see what you are 
doing? 

o Are you able to hook the Raspberry Pi to a large screen or monitor for viewing? 
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Additional	  Supplies	  
 
The Makey Makey 
 

 
Figure 3: The Makey-Makey 

 
The Makey Makey kit is described as an optional portion of the Sonic Pi program session. The 
Makey Makey is a kit that allows you to turn everyday objects into touchpads. The Makey 
Makey board can be attached to your computer with a USB cord and it can take over the 
functions of your mouse or certain keys on your keyboard. Imagine that instead of clicking a 
mouse or pressing a key to prompt an action on your screen, you could squeeze a marshmallow 
or squish a blob of playdough. In the program described in this toolkit, the Makey Makey can 
be attached to the Raspberry Pi and used along with Sonic Pi to allow participants to control 
the music that they have programmed with fun, everyday objects like marshmallows. 
 
These kits are available for $52. 58 CAD through http://www.robotshop.com/ca/en/makey-
makey-standard-kit.html.  
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Programs	  to	  use	  with	  the	  Raspberry	  Pi	  
 
The Raspberry Pi is simply a computer, and in order to use the Raspberry Pi to facilitate 
lessons in computer programming you need to select and download programs to use with it. 
There are three programs highlighted in this toolkit: 
 

• Scratch 
• Sonic Pi 
• Coder for Raspberry Pi (by Google) 

 
Both Scratch and Sonic Pi are included in the Raspberry Pi New Out of Box System 
(NOOBS), which can be loaded onto the SD cards prior to the program sessions. Coder for 
Raspberry Pi is included in this toolkit as an opportunity for extension, and it requires that you 
load it onto an SD card as a program of its own. All of these programs will be discussed in 
detail in this toolkit.  
 
NOOBS was designed to make setting up and using the Raspberry Pi easier and far more user 
friendly. To set up your Raspberry Pi with NOOBS, you need to download the program onto 
a computer and then load it onto a 4G (or larger) SD card. See Appendix I for detailed 
instructions. 
 

	  
Figure 4: NOOBS 
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Scratch	  
 
http://scratch.mit.edu/ 

Scratch was publicly launched by MIT in 2007 as a project of the Lifelong Kindergarten 
Group at the MIT Media Lab. The program is targeted at children aged 8 through 16, and 
introduces basic programming concepts. Scratch allows users to create and share digital media. 
This media includes interactive stories, games and animations and these can be shared in the 
online Scratch community. As a project of MIT Media Lab, Scratch was carefully designed 
and has been studied closely since its launch. The goal of Scratch is to “…help young people 
learn to think creatively, reason systematically, and work collaboratively – essential skills for life 
in the 21st century” (Scratch, n.d.). 
 
Scratch is designed to be intuitive and easy to use. The code is in the form of blocks that are 
dragged and dropped into place. Instead of typing code in a traditional language like HTML 
or Python, users simply fit blocks together as they might in a jigsaw puzzle. Of course, the user 
has more autonomy than they would in a jigsaw puzzle. The blocks can be placed together in a 
myriad of different ways to communicate whatever movements or actions the user wants to 
create. The Scratch website, which is separate from the program itself, facilitates a 
collaborative environment where users can share projects and build upon or hack projects that 
have been posted by others. Scratch is available in more than 150 countries in more than 40 
languages, and it is free to download and use. When you program your SD card with 
NOOBS for Raspberry Pi as is described in this toolkit, Scratch is pre-loaded and ready to 
use.  
 
An additional benefit of the Scratch program is that it can be downloaded onto Macs and PCs 
as well as the Raspberry Pi. The participants can download the program for free on their home 
or personal computers and continue to use it after the library program. You do not need an 
Internet connection to run the Scratch program, though you would need one to access the 
Scratch website to share your work with others. 

 

	  
Figure 5: Scratch’s main interface 
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Sonic	  Pi 
 

 
 

http://www.cl.cam.ac.uk/projects/raspberrypi/sonicpi/index.html 

Sonic Pi is a programming environment that allows users to create sounds and music. By 
understanding the concepts of systems thinking and computational language, users can 
program basic commands to create sounds. Sonic Pi was developed by Dr. Sam Aaron, a 
researcher at the University of Cambridge Computer Lab and it was recently added to the 
New Out of Box Software (NOOBS) for Raspberry Pi. The program design is based on the 
idea that children can “…accidentally learn fundamental concepts of computing, programming 
and programmatic thinking by being asked to do something creative” (Liz, 2013).  
 
Using Sonic Pi is very similar to using numbered musical notation with a traditional 
instrument—the main difference is that you don’t need to know how to play an instrument 
because the computer does it for you! Essentially, users are able to create their own synthesizer 
from scratch. The Sonic Pi environment encourages users to experiment and tinker. 
Additionally, it meets the needs and expectations of both beginners and more advanced users 
as it can be used at a variety of levels. Like Scratch, using Sonic Pi does not require an internet 
connection. 
 

	  
Figure 6: Commands in Sonic Pi 
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Coder	  for	  Raspberry	  Pi	  
 

 
 

http://googlecreativelab.github.io/coder/ 

Coder for Raspberry Pi is a free open-source project that was recently launched by Google. 
Coder turns the Raspberry Pi into a simple platform that can be used to teach the basics of 
computer programming language for the web to children. Unlike the programs listed above, 
Coder uses true computer languages. It includes HTML, CSS and Javascript. By using these 
languages, users can create, edit, and run simple web apps in their own web browser.  
 
Google’s goal for this project is to teach children about how the web works, not just how 
computers work. This program is best for more advanced users and could be used alongside 
lessons through free online coding websites like Khanacademy1 and Codecademy2. To use 
Coder, you need to load the program onto a blank SD card and insert it into your Raspberry 
Pi. While Coder is not used in the lesson plans outlined in this toolkit, it is a useful program 
that could be recommended to children who are looking for a more challenging environment 
to work in. Note that this program requires an internet connection. 

	  
Figure 7 & 8: Coder for Raspberry Pi 

                                                
1 https://www.khanacademy.org/ 
2 http://www.codecademy.com/ 



 14 

PART	  II:	  The	  Pilot	  Program	  
 

Goal	  
 
To introduce 8-12 year olds to the concept of computer programming. Rather than learning a 
specific coding language, participants will learn about systems thinking and computational 
language as a whole.  
 

Objectives	  
 
Participants will gain an understanding of computational languages and systems thinking 
through their involvement in a series of three sessions involving hands on activities using the 
Raspberry Pi.  
 
By the end of the last session, participants will be able to demonstrate their understanding of 
computational languages by their ability to:  
 

• Create music in Sonic Pi 
• Create a sprite in Scratch 
• Create a game in Scratch 

 

Pilot	  library	  information	  
 
This pilot program has been designed specifically for the West Vancouver Memorial Library. 
West Vancouver is home to a population of 44, 284 and 7210 students are enrolled in the 
West Vancouver School District (District of West Vancouver, n.d.). In 2010, the West 
Vancouver Memorial Library had 36, 017 active registered borrowers and 518, 310 patron 
visits (West Vancouver Memorial Library, 2011). Among other things, WVML is known for 
its early adoption of new technologies. The Library’s Strategic Priorities for 2011-2015 
recognize the importance of technology, 21st century literacies and facilitating the creation and 
sharing of content (WVML, 2011). In addition to technology and creation being a priority for 
the library, the West Vancouver School District has identified digital literacy as a key district 
objective (West Vancouver School District, 2011). 
 

Audience	  
 
This program will be offered to 8-12 year olds. The number of participants will be decided 
based on the number of Raspberry Pis available for the program. Ideally, participants will work 
in pairs with one Raspberry Pi between the two of them. This program is designed with the 
assumption that there are 6 Raspberry Pis, one of which is set up and used for demos and full 
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group activities only. The other five will be used by the participants, resulting in a 10 
participant limit for the program.  
 
Participants will sign up online through the library website. Participants will be asked to attend 
all three sessions and should attend all three in sequential order.  
 

Number	  of	  participants	  	  
 
There are many merits to having participants work in pairs or groups of three rather than 
individually. As this program is designed to encourage and facilitate collaboration and group 
work, it is recommended that participants do not work individually. Additionally, this will cut 
down on the number of Raspberry Pi kits that you will need to purchase to run the program. 
 

Budget	  
 
Items Cost 
Raspberry Pis & accessories $95.00 x 6 = $570 
Makey Makey Kit $55.00 
Plastic bags $2.00 
Snacks $10.00 x 3 = $30 
Staffing *library specific 
  
TOTAL $657.00 + staffing 
 
Note: These costs are approximations based on current prices and availability. 
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Program	  plan	  
 
Participants will sign up for three sessions that will take place over the course of a month. The 
sessions will be 90 minutes in length with a short break in the middle, and each session will 
build upon the skills learned in the previous session(s).  
 

Lesson	  #1:	  Introduction	  to	  the	  Raspberry	  Pi	  &	  Sonic	  Pi	  
 
Length of session:  
90 minutes 
 
Set-up:  
Raspberry Pis are laid out but not hooked up—do not hook them up in advance, learning to do 
this will be part of the experience.  
 
Checklist of parts for each station: 
 

 Raspberry Pi Model B 
 SD Card (minimum 4G) – pre-loaded with NOOBS 
 HDMI to HDMI/DVI lead OR RCA video lead (for analogue)  
 Keyboard & mouse 
 Power adaptor 700mA at 5V (micro USB) 
 2 sets of headphones [optional, but recommended for the Sonic Pi Program] 
 Headphone splitters [optional, but recommended for the Sonic Pi Program] 
 Monitor 
 Mouse 
 Keyboard 

 
If possible, have one demo station set up where everyone can see what you are doing.  
 
Introduction (10 minutes) 
Nametags might be helpful in this first session- hand them out as the children enter. Introduce 
yourself and what you will be doing with the group today. Explain that together you will all 
learn about how computers work and how to talk to them.  
 
Ask the group what they already know about computers.  

• Where do they use them?  
• What do they use them for? 

 
Explain that computer programming or coding is about talking to computers and giving the 
computer instructions. Emphasize that computers aren’t smart. People are smart. You have to 
tell the computer everything that you want it to do because it can’t do anything without clear 
instructions.  
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You may want to mention that there are different types of computer languages, and we can 
think of them just like we think of the different languages we already know about: French, 
English, Spanish, etc. But, before we can learn specific computer programming languages, we 
have to understand how they work. 
 
Activity #1 (10 minutes) 
Purpose:  
To reinforce the idea that computers need to be given instructions and they will follow 
directions literally.  
 
Materials:  

• White board OR Sketchpad on easel 
• Pens 

 
Prep: 

• Think of suggestions for images that would work well. Simple images with standard 
shapes are best. For example, a star, a tree, a smiley face, etc.  
 

Instructions: 
Using a white board or large sketch pad on an easel, have the participants give you instructions 
for how to draw the chosen image—follow their commands exactly, emphasizing that you (the 
computer) will do exactly what they say and nothing else. Did they succeed in getting you to 
draw the picture? Why or why not? Let them try again with a different picture if time allows 
for it. 
 
Activity #2 – Robot Lego Builders (15 minutes) 
Purpose:  
To teach children how programming languages work. This activity is designed to build upon 
Activity #1 and will illustrate the importance of giving computers clear and understandable 
commands.  
 
Materials:  

• Ziploc bags (1 for each pair) 
• Lego blocks (about 10 per bag) 

 
Prep: 
Print out the robot and human instructions provided in Appendix II and place them in baggies 
with Lego blocks. 
 
Instructions:  

- Have the participants get in pairs 
- Explain activity 

o Tell the participants that one of them will be a robot and one of them will be a 
human. The human will give the robot instructions to get the robot to build a 
tower with the blocks. Each pair will get a baggie and each person will take a 
slip of paper out of the bag and read the instructions on it. They are not to 
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show each other what is written on their instructions. Provide minimal oral 
instructions to the group beyond this; it is better if they don’t know too much 
in advance.  

 Remind them: do not let your partner see your instructions! 
- Hand out supplies: each pair will receive a baggie with instructions (below) and Lego 

blocks. 
- Give the pairs time to work on the activity-- don’t intervene unless they are really 

struggling! It will take a few minutes for them to start to understand the game.  
- Helpful advice to provide: 

o Think of the robot as a computer. 
o Do you and the robot speak the same language?  
o Can you think of what the robot needs to hear to be able to perform the 

actions? 
o Are the instructions you are giving clear? Simple?  

 
Introduction to the Raspberry Pi (15 minutes) 

• Explain the parts, hook it up and boot it together. 
o See the Resources section of this toolkit for instructions and links to resources 

and video tutorials. 
 
Break/snack (10 minutes) 
 
Introduction to the Sonic Pi (15 minutes) 

• Give participants the handout.  
• Walk through opening the program: 

o See the Resources section of this toolkit for links to resources and video 
tutorials. 

• Enter in the sample code provided on the handout at the same time. 
 
Make your own song (30 minutes) 

• Let participants experiment and play. 
• Use the Makey Makey for a demo if you have one and time allows for it. 

 
For Handouts see Appendix II.  
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Lesson	  #	  2:	  Introduction	  to	  Scratch 
 
Length of Session: 90 minutes 
 
Set up: Same as previous session 
 
Checklist of parts for each station: 
 

 Raspberry Pi Model B 
 SD Card (minimum 4G) – pre-loaded with NOOBS 
 HDMI to HDMI/DVI lead OR RCA video lead (for analogue)  
 Keyboard & mouse 
 Power adaptor 700mA at 5V (micro USB) 
 Monitor 
 Mouse 
 Keyboard 

 
 
Warm up activity (10 minutes) 
Purpose:  
To review the concepts covered in the last session and remind participants how systems 
thinking and computer programming works. 
 
Instructions:  
Groups of four: have two children stand side by side. The two other children must use the 
following commands to make them switch places: 

 Step forward 
 Step back 
 Turn left 90 degrees 
 Turn right 90 degrees 

o Switch and let the other team give commands. 
 
Hook up the Raspberry Pis (15 minutes) 

o Can you remember how we did it last time? 
o Review the parts and let the participants experiment as they try to remember 

 
Introduction to Scratch (10 minutes) 

• Show them the Scratch interface.  
• Have them open it on their own monitors.  
• Describe how the blocks work to create commands.  
• If possible, project the Scratch interface onto a screen and build a simple sprite 

together (Scratch can be downloaded onto a laptop or ordinary desktop computer, so 
you do not necessarily have to use the Raspberry Pi for this demo).  

 
Break/snack (10 minutes) 
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Build your own sprite (30 minutes) 
Sprites are objects in the Scratch environment. Participants can choose from a library of sprites 
including animals, people and other figures. They can then edit the appearance of the sprite 
and use the programming blocks to make the sprites move, perform specific actions, and make 
noises. 
 

• Provide participants with scratch sprite cards and let them explore and experiment. The 
cards have instructions for programming specific movements and actions. You can find 
the link to these printable cards in Appendix III. 

• The goal for this session is to become comfortable in the Scratch environment.  
• They can use the cards to try out different things like animation, etc. 

 
Share your work (15 minutes) 

• Have the group visit each station and look at whatever it is that the participants have 
created.  

• Let the participants discuss and interact with each other throughout the process.  
 
For handouts see Appendix III. 
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Lesson	  #3:	  Create	  a	  game	  in	  Scratch	  (Shark	  Attack	  or	  PacMan)	  
 
Note that the projects selected for this final session should be chosen carefully based upon the 
skills exhibited and developed by participants in the first two sessions. If participants do not yet 
grasp the functions of Scratch, you may want to choose a simpler project for them to work on.  
The Shark Attack game is easier to create than the PacMan game. You may want to focus on 
the Shark Attack game, but have the PacMan game tucked away for any participants that are 
looking for more of a challenge. There are video tutorials for creating both of these games. 
Links to these tutorials can be found in the Resources section of this toolkit. 
 
Length of session: 90 minutes 
 
Set-up: Same as previous sessions 
 
Checklist of parts for each station: 
 

 Raspberry Pi Model B 
 SD Card (minimum 4G) – pre-loaded with NOOBS 
 HDMI to HDMI/DVI lead OR RCA video lead (for analogue)  
 Keyboard & mouse 
 Power adaptor 700mA at 5V (micro USB) 
 Monitor 
 Mouse 
 Keyboard 

 
Hook up the Raspberry Pis (10 minutes) 

• Have the participants try to do it on their own if they are able to. 
 
Demo (10 minutes) 

• Show a demo of the game you have selected.  
• Review how the blocks/programming language works.  

 
Work on projects (25 minutes)  

• Hand out instructions and have students start on their projects. 
 
Break/snack (10 minutes) 
 
Work on projects (20 minutes) 

• Complete games.  
 
Invite parents/caregivers in to see the games (15 minutes)  

• Participants can show them anything they’ve learned or created in the three classes. 
 
For handouts see Appendix IV. 
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Assessment	  
 
Throughout the sessions, the facilitator should observe the engagement and interest levels of 
the participants. At the end of the final session, a question will be raised to the participants: 
would you borrow a Raspberry Pi from the library if we offered them? This would function as 
a measure of attitude. If the library was able to lend Raspberry Pis after the session, behaviour 
could be measured by assessing how many participants actually did borrow a Raspberry Pi. 
Additionally, if you promoted books in your collection on the topic of computer 
programming, you can get an additional measure of behaviour based on the circulation 
statistics of those books after the program has ended.  
 
Other measurable outcomes: 

• How many participants successfully created a piece of music using Sonic Pi? 
• How many participants successfully created a sprite using Scratch? 
• How many participants successfully created a game using Scratch? 
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Follow-‐up	  
 

Raspberry	  Pi	  Lending	  Program	  
  
A suggested extension of offering Raspberry Pi workshops is to implement a Raspberry Pi 
Lending program. By allowing the public to borrow a Raspberry Pi kit, you could generate 
interest and enthusiasm while also encouraging those who have participated in the program to 
continue on with what they have learned. As with many technologies, one of the issues 
associated with teaching children about the Raspberry Pi is that unless they own one, they 
won’t be able to practice many of the skills they have learned in the program. A Raspberry Pi 
Lending program would function much like any other technology lending programs. A kit 
would be created and could be borrowed for a specific lending period. Borrowers could take 
the kit home where they can use whatever monitor or TV screen they have as well as their own 
mouse and keyboard.  
 
A kit might include: 
 

 Raspberry Pi Model B (in a protective case) 
 SD Card (minimum 4G) – pre-loaded with NOOBS 
 HDMI to HDMI/DVI lead OR RCA video lead (for analogue)  
 Power adaptor 700mA at 5V (micro USB) 
 Manual/guide for set-up & instructions or suggestions for possible projects/activities 

 

Collection	  Development	  
 
In addition to offering a Raspberry Pi lending program, another extension of the program 
would be to ensure that your collection includes materials that will encourage and satisfy your 
young patrons’ interest in using the Raspberry Pi and learning about computer programming. 
A small selection of possible titles are listed below: 
 
 

 

Title: Hello World! Computer programming for kids (and 
other beginners) 
Author: Warren Sande & Carter Sande 
Publisher: Manning Publications 
Date: 2013 
ISBN: 978-1933988498 
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Title: Scratch Programming in Easy Steps 
Author: Sean McManus 
Publisher: In Easy Steps Limited 
Date: 2013 
ISBN: 978-1840786125 
 

 
 

Title: Python for Kids: A playful introduction to 
programming 
Author: Jason R. Briggs 
Publisher: No Starch Press 
Date: 2012 
ISBN: 978-1593274078 
 

 
 

Title: Raspberry Pi User Guide 
Author: Gareth Halfacree & Eben Upton 
Publisher: Wiley 
Date: 2012 
ISBN: 978-1118464465 
 

 
 

Title: Adventures in Raspberry Pi 
Author: Carrie Anne Philbin 
Publisher: Wiley 
Date: January 2014  
ISBN: 978-1118751251 
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Resources	  	  

YouTube	  videos	  	  
 
This toolkit will include a series of instructional YouTube videos. The following topics will be 
covered in the videos: 
 

1. Introduction to the Raspberry Pi 
a. Learn about what the Raspberry Pi is  
b. Detailed explanations of the parts of the Raspberry Pi 
c. A demo of hooking up cables to the Raspberry Pi 

2. Setting up your Raspberry Pi: Downloading NOOBS 
a. How to format your SD card 
b. How to download NOOBS 
c. How to run NOOBS for the first time (select an operating system & basic set-

up) 
3. Introduction to Sonic Pi 

a. Demo of the program 
b. How to use it in a program setting 

4. Introduction to Scratch 
a. Demo of the program 
b. Overview of the basic commands and functions 
c. How to create your own sprite 

5. Building a Game in Scratch: Shark Attack 
a. How to create a Shark Attack game in Scratch 

i. Step-by-step instructions 
6. Building a Game in Scratch (2): PacMan 

a. How to create a PacMan style game in Scratch 
i. Step-by-step instructions 
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Where	  to	  go	  for	  online	  information	  
 

Guides	  &	  FAQs	  
 
Resource  URL 
Raspberry Pi Quickstart Guide 
 

http://www.raspberrypi.org/quick-start-guide 

Raspberry Pi FAQs 
 

http://www.raspberrypi.org/faqs 

Raspberry Pi Forum (includes beginner 
help & teaching/ learning resources) 
 

http://www.raspberrypi.org/phpBB3/  

Raspberry Pi NOOBS information http://www.raspberrypi.org/archives/4100 
Scratch Help for Beginners http://scratched.media.mit.edu/resources/new-

scratch 
Getting Started with Scratch http://scratched.media.mit.edu/sites/default/files/Ge

ttingStartedGuidev14.pdf 
 

Scratch Reference Guide http://info.scratch.mit.edu/Support/Reference_Guid
e_1.4 

Makey Makey FAQ http://www.makeymakey.com/faq.php 
 

Using Sonic Pi in the Classroom http://www.raspberrypi.org/archives/4906 
 

 

Blogs	  
 
Miss Philbin’s Teaching and Learning Journal: http://misscphilbin.blogspot.co.uk/ 
 
Tinker Group: http://tinkergroup.wordpress.com/ 
 

Twitter	  
  
C.A. Philbin - @MissPhilbin 
Code Club - @CodeClub 
Geek Gurl Diaries - @GeekGurlDiaries 
Kano - @TeamKano 
Make - @make 
Maker Shed - @MakerShed 
MIT Media Lab - @medialab 
 

Raspberry Pi - @Raspberry_Pi 
Raspberry Pi Team - @TeamRaspi 
Scratch Ed Team - @ScratchEdTeam 
Scratch Team at MIT - @scratchteam 
Sonic Pi - @sonic_pi 
TS4Libs Team - @TechSoup4Libs 
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Appendix	  I:	  NOOBS	  Set-‐up 
 
Instructions based on the Raspberry Pi Quick Start Guide: http://www.raspberrypi.org/wp-
content/uploads/2012/04/quick-start-guide-v2_1.pdf 
 
Step 1: Format your SD card 
 

- Download a formatting tool:  
o SD Association SD Formatter; available from website: 

https://www.sdcard.org/downloads/formatter_4/ 
o This works for both Windows and Mac computers 

- Format your card using the following instructions: 
o Windows: 

 Install and run the Formatting Tool on your machine 
 Set “FORMAT SIZE ADJUSTMENT” option to “ON” in the 

“Options” menu 
 Check that the SD car you inserted matches the one selected by the 

tool 
 Click the “Format” button 

o Mac: 
 Install and run the Formatting Tool on your machine 
 Select “Overwrite Format” 
 Check that the SD card you inserted matches the one selected by the 

Tool 
 Click the “Format” button 

 
Step 2: Download NOOBS  

- You will find the download at the following URL: 
http://www.raspberrypi.org/downloads 

Use the following instructions once you have downloaded NOOBS: 
1. Unzip the downloaded file 

a. Windows – Right click on the file and choose “Extract all” 
b. Mac – double tap on the file 

2. Copy the extracted files onto the SD card that you just formatted 
3. Insert the SD card into your Pi and connect the power supply 
4. The Pi should boot into NOOBS and should show a list of operating systems that you 

can choose to install. If the display is blank, be sure to select the correct output mode 
for your display: 

a. HDMI – default mode of display 
b. HDMI safe – try this if you are seeing a blank screen while using an HDMI 

connector 
c. Composite PAL – use this if you are using a composite RCA video connector 
d. Composite NTSC – another option to try if you are using a composite RCA 

video connector 
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- Select Raspbian as your operator. This will take some time to load.   
 

- Once it is finished loading, you can boot your Pi.  
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Appendix	  II:	  Handouts	  for	  Lesson	  #1	  
 

Robot	  Activity	  Instructions	  for	  Printing	  
	  
Hello.	  You	  are	  a	  robot.	  Quick,	  get	  in	  character!	  	  
	  
You	  follow	  directions	  very	  literally.	  You	  can	  only	  do	  one	  movement	  at	  a	  time,	  and	  
instructions	  must	  be	  clear	  and	  simple	  for	  you	  to	  understand	  them.	  	  
	  
Your	  partner	  has	  been	  instructed	  to	  get	  you	  to	  build	  a	  tower	  with	  the	  blocks	  provided.	  Put	  
on	  your	  robot	  ears	  and	  listen	  very	  carefully	  for	  things	  that	  you	  can	  understand.	  If	  the	  
instructions	  are	  complicated	  or	  outside	  of	  your	  vocabulary,	  do	  not	  follow	  them!	  Wait	  for	  
instructions	  that	  are	  simple	  and	  clear.	  	  
	  
Things	  you	  understand:	  

- Left,	  right	  (your	  left	  and	  right)	  
- Up,	  down	  
- Forwards,	  backwards	  
- Pick	  up,	  put	  down	  
- Colours	  (you	  can	  recognize	  them)	  

________________________________________________________________________	  
	  
Hello.	  Your	  partner	  should	  be	  reading	  something	  right	  now	  that	  tells	  them	  that	  they	  are	  a	  
robot.	  Lucky	  you,	  you	  get	  to	  remain	  human!	  	  
	  
Your	  job	  is	  to	  get	  your	  robot	  partner	  to	  build	  a	  tower	  out	  of	  the	  blocks	  provided.	  You	  don’t	  
know	  what	  language	  the	  robot	  speaks,	  so	  you	  will	  have	  to	  test	  out	  different	  commands	  and	  
instructions.	  What	  kind	  of	  commands	  do	  you	  think	  the	  robot	  will	  understand?	  	  
	  
Good	  luck!	  
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Notes	  =	  numbers—high	  numbers	  are	  high	  notes	  while	  low	  numbers	  are	  low	  notes.	  	  
	  
Available	  synths:	  

Synth	  Name	   	  
dull_bell	  
pretty_bell	  
fm	  
beep	  
saw_beep	  

	  
Basic	  Commands:	  

Command	   Result	  
stop	   stop	  all	  sounds	  
sleep	   represents	  time;	  must	  indicate	  the	  length	  

of	  the	  pause	  you	  want.	  Without	  using	  this	  
command	  between	  notes,	  all	  of	  your	  notes	  
will	  play	  at	  the	  same	  time.	  

	  
To	  play	  a	  note,	  type	  “play”	  followed	  by	  a	  MIDI	  note	  number:	  
	   play	  60	  
	  
To	  add	  timings	  between	  the	  notes	  type	  “sleep”	  followed	  by	  the	  amount	  of	  time	  you	  want	  
the	  music	  to	  pause	  for:	  
	   sleep	  0.5	  
	  
To	  repeat	  or	  loop	  a	  sequence	  of	  notes:	  

3.times	  do	  
play	  60	  
sleep	  0.5	  
end	  	  

	  
To	  add	  new	  synths	  use:	  
	   with_synth	  “fm”	  
	  
Try	  typing	  the	  following	  to	  get	  started:	  
play	  60	  
sleep	  0.25	  
play	  65	  
sleep	  0.5	  
play	  7	  
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Appendix	  III:	  Handouts	  for	  Lesson	  #2	  
 
The cards that are used in this lesson can be printed out from MIT’s Scratch website: 

• http://info.scratch.mit.edu/Support/Scratch_Cards 
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Appendix	  IV:	  Handouts	  for	  Lesson	  #3	  
 
A video tutorial will be created for each of the games listed in this lesson. These tutorials 
will include step-by-step instructions for how to build the games. This video can be viewed 
beforehand and/or can be used as a part of the lesson. Additionally, children can view this 
video at home if they wish to.  
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