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I’d like to welcome all of you to the Creative Computing workshop.

Over the next few days, we’ll be exploring how computational ideas and activities can open up new learning opportunities for you and your students. It will be a very hands-on workshop, in which you’ll get a chance to design, create, experiment, and explore with computational media, and we’ll also spend time discussing how you can introduce these types of ideas and activities to students in your classrooms.

The workshop is part of a network of workshops across the country, called CS4HS, organized with generous financial support from Google. CS4HS stands for Computer Science for High School – although, as we’ll be discussing, we feel that the ideas and activities in the workshop are relevant for students of all ages, not just high school. 

I think all of us recognize that ideas from computer science have led to dramatic changes in our lives over the past few decades, fundamentally changing the ways we live, learn, work, and play. It’s difficult to find any part of our lives that hasn’t been deeply affected by new computer technologies.

Of course, if we want to continue that type of innovation, we’re going to need a continual flow of people with backgrounds in computer science – people who can develop new computing technologies – and come up with creative ways of using those technologies.

In the last few years, people at Google and elsewhere have become very concerned that not enough college students have been majoring in CS – which means that, in the future, there won’t be enough people with the CS backgrounds and expertise to work at places like Google and continue the flow of innovation.

As you can see in this graph, the number of students majoring in computer science has gone through cycles over the past few decades. There was a big peak in the early 1980s, shortly after the introduction of the first personal computers, when lots of students wanted to get involved in computer science. Then there was a big drop-off until the late 1990s, when the rise of the Internet drew many students back to computer science. But during the past decade there has been another sharp decline in the number of college students majoring in computer science. The decline has been particularly dramatic among women, as the percentage of women majoring in CS shrinks smaller and smaller.

This graph shows only through 2004. There has been a slight increase in CS majors in the last couple years, but the total number of CS majors remains far below the historic peaks – even though the need for people with CS expertise in industry continues to grow and grow.

But industry’s need for more CS professionals is only one reason for introducing computational ideas and activities in schools. In our work here at the MIT Media Lab, we believe that everyone – everyone –  should have the opportunity to become engaged with computational ideas and activities. Not just people who plan to major in CS and work as CS professionals, but everyone. What do I mean by that? Why is it important to include everyone? Let me give a couple examples.

Last May, on the day before Mother’s Day, I realized that I hadn’t bought a card for my Mom for Mother’s Day. So I decided to create an interactive Mother’s Day card using the Scratch programming software that we’ve developed at the MIT Media Lab. To get some ideas for my Mother’s Day card, I decided to look on the Scratch website, to see if anyone else had posted any Mother’s Day cards on the site. I typed “Mothers Day” into the search box, and I was amazed to find literally dozens of Mother’s Day cards created by kids around the world. Here’s one example, created by a 12-year-old girl. 

Here’s another example, this one created by a 12-year-old boy. It’s an interactive project. As you move the mouse over the letters, they turn into a Mother’s Day message.

Will these two 12-year-olds grow up to major in CS in college and get jobs as CS professionals? Who knows? Whether they do or not, they’re already making good use of CS ideas, to create something that’s meaningful to them. Learning to program a computer is somewhat like learning to write. Most people don’t grow up to become professional writers, but it’s still important for everyone to learn to write. People use their ability to write in many different ways: to write a letter to a friend, to write a shopping list, to write a report for work. It’s the same with computer programming. Most people won’t grow up to become professional programmers, but they can still use programming in meaningful ways, like creating interactive Mother’s Day cards.

The kids who created the Mother’s Day cards were using Scratch software at home. But other kids are using Scratch to create projects for school. Here’s a Scratch project that a 14-year-old student created for a social-studies class in which they were studying the island of Rapa Nui, also known as Easter Island, off of South America. Instead of writing a report about Rapa Nui, the student decided to create a simulation of life on the island, in the spirit of SimCity. The project is based on the culture and economy of Rapa Nui. In order to get food, you can cut down a branch of a tree to make a fishing rod, and then go fishing. But if you cut down too many trees, the God Happiness score will go down. The project was a way for the student to demonstrate what he had learned about Rapa Nui – and also to help other people learn about Rapa Nui.

This is another case of using programming and computational ideas in meaningful ways – not just for a computer science class, but also for understanding and sharing knowledge in other classes – the same way that students use writing not just for English class but for all of their classes.

That’s going to be a core theme of this workshop – how to use computational ideas in many different ways – to create many different types of things, and to learn many different types of things.

The subtitle for the workshop is “Cultivating Computational Thinking and Computational Creativity in the Classroom”. I want to highlight the two parts of the subtitle: Computational Thinking and Computational Creativity. Computer-science ideas can provide us with new ways of thinking about the world and new ways of creating things in the world. We see this all of the time here at MIT. Computer-science ideas have spread to all different disciplines. Biologists, economists, chemical engineers – all of them think about their work differently than 20 years ago because of computational ideas. And architects and mechanical engineers create things differently because of computational ideas. It’s true not just here at MIT, but everywhere. And it’s relevant not for just college students and researchers, but for people of all ages, whether they’re creating interactive Mother’s Day cards, interactive simulations for a social-studies class, or whatever else captures their imaginations.

Throughout the workshop, you’ll be using our Scratch software to create many different types of projects, involving art, stories, sensing, and games. As part of these projects, you’ll be learning important computational concepts and practices that are at the core of Computational Thinking. You’ll be learning about concepts like sequence and loops, parallelism and events, conditionals and operators, variables and lists. These are core concepts in computer science, but they are also helpful concepts for creating all types of projects, in all types of disciplines. 

While working on projects, you’ll also be learning about important computational practices – that is, strategies and approaches for working on computational projects. You’ll learn how to create things in an incremental, iterative style; you’ll learn how to test your ideas and programs to make sure they work and how to debug them when they don’t; you’ll learn how to reuse media and programs from other people and remix them with your own ideas to create something new and different; and you’ll learn how to bundle ideas and programs into black-box abstractions, and how to divide problems and projects into modular parts.

Most of these terms and ideas probably don’t mean much to you right now. But don’t worry. We’re not going to try to define everything now. Instead, we think it’s best to learn new things in the context of working on meaningful projects. So that’s what we’ll be doing over the next few days.

Indeed, our learning approach is an important part of the workshop. As part of the workshop, we’ll be discussing how you might use similar learning approaches in your classrooms. 

Our learning approach is based on four core ideas.

First of all, we know that people often have their best and most important learning experiences when they’re actively engaged in designing and creating things. So the workshop will be full of opportunities for you to design and create projects with Scratch.

Second, we know that people learn best when they’re working on things they care about, things that they are personally interested in. So the workshop will explore many different genres of activities, in hopes of connecting with the diverse interests of everyone in the workshop.

Too often, computer programming has been viewed as a solitary activity, but we know that the best ideas and innovations happen when people are collaborating and building on one another’s work. So the workshop will include lots of opportunities to work together on projects.

Finally, as much as we value hands-on activities, we know that it’s important not just to dive into projects but also to step back and reflect on the meaning of what’s happened. So each workshop session will provide opportunities to raise questions, consider implications, and discuss alternatives.

By the end of the workshop, we hope that you will be full of ideas on how to cultivate Computational Thinking and Computational Creativity in your classrooms. But the workshop is just the beginning. You certainly won’t master everything about Computational Thinking and Computational Creativity in the next few days. We hope to stay in touch with you as you experiment with these ideas in your classrooms, and we hope to work together with you to build a community of educators who can continue to share ideas and strategies with one another.

