Kerpoof Lesson Plan: Programming Wizards

Title: Programming Wizards

Topic(s): Computer Science, Engineering, Programming, Problem-Solving

Materials and Resources: Kerpoof’s Make a Movie, Student Worksheet/Vocab, Timelines, Stu-
dent Bug Tracker Sheets, Kerpoof Programming Wizards Powerpoint, Additional Resources,
Projection capability

Grades: 5-8

Objectives: After learning about the basics of computer programming, students will step into
the shoes of a “Programming Wizard” and use Kerpoof’s Make a Movie to create three pro-
grams with increasing levels of difficulty and creativity.

Note: In order to complete the lesson, your students will need to have
previous experience with Kerpoof’s Make a Movie. You can find an in-
troductory lesson plan at www.kerpoof.com/teach?c=lesson_plans.

Standards (ISTE, NRC, IB):
Understands the nature of technological design
¢ Knows that the design process is a series of methodical steps for turning ideas into
useful products and systems
¢ Identifies a simple problem that can be solved using technology
¢ Knows constraints that must be considered when designing a solution to a problem
(e.g. cost, materials, time, space, safety, scientific laws, engineering principles, con-
struction techniques, appearance, environmental impact, what will happen if the
solution fails)
e Uses appropriate tools, techniques, and quantitative measurements to implement
proposed solutions
Understands the nature and operation of systems
¢ Knows that when things are made up of many parts, the parts usually affect one
another
e Understands the relationships between elements (i.e., components, such as people
or parts) in systems
e Assembles, disassembles, and tests systems (e.g., in logo programming, using paper
and pencil designs)
Understands the nature of technological design
e Knows that the design process is a slow, methodical process of test and refinement
¢ Knows that the design process relies on different strategies: creative brainstorming
to establish many design solutions, evaluating the feasibility of various solutions in
order to choose a design, and troubleshooting the selected design

Vocabulary:

Computer— a machine that manipulates data according to a set of instructions
Program— a set of instructions that tell a computer to carry out a specific task
Programmer— a person who designs, writes, and tests computer programs
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Hardware— the physical parts of a computer (monitor, hard drive, mouse, central processing
unit)

Software— the programs used to direct the operation of a computer (applications such as Mi-
crosoft Word and Super Doodle). Software allows a computer to do many different things
without requiring physical changes to the computer.

Programming language— a language used to write computer programs. Some of the different
programming languages are BASIC, C++, and ActionScript. Programming languages allow
translation between you and the machine language. The job of translating a programming lan-
guage into machine language is done by a compiler.

Machine language— the computer’s native language, written using only the numbers 1 and 0.
This language is also called binary.

Code— the set of instructions within a program, arranged in lines. Below is an example of
three lines of code that make up a program (using the BASIC programming language). This

program tells the computer to write the phrase “Hello World!” three times.
FORi=1TO3STEP 1
PRI NT fAHell o World! o

NEXT i
Method— a section of code that can be called from other places in the code to perform a spe-
cific task

Syntax— the order and structure of instructions in a program. If a you make a mistake and
use the wrong syntax, you will find...

Bugs— flaws in a computer program that produce incorrect or unexpected results. Even the
best programmers make many, many bugs! A big part of a programmer’s job is to “debug”
their programs over and over until they work perfectly.

Part 1, Classroom Instruction:

Pass out the Student Vocabulary Key and go through it as you see the vocabulary words come
up in the lecture. Tell the students that they will be learning about how computers work. Be-
fore long, they’ll be programming wizards!

The following are slide notes for the Kerpoof Programming Wizards
Powerpoint—make sure to supplement this information as necessary
with your own research material and projected images (see Additional
Resources).

Slide 1—How do computers work?

e What is a computer, exactly? Well, a computer is basically just a bunch of little electronic
switches that are either on or off. (Explain hardware and software.) If you set different
combinations of switches to “on” or “off,” you can tell the computer to do different things.
That is what you are doing at a very basic level when you use a computer.

¢ How smart do you think computers are? [If there are no answers, ask,] What sorts of
“smart” things can a computer help you do? [math, searching the internet, checking your
spelling]. Well, actually, computers aren’t very smart at all. In fact, computers don’t
learn... you can’t teach a computer! Trying to build computers that can learn is a cutting-
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edge field in computer science. You may have heard of “Artificial Intelligence” from sci-fi
movies or books—that’s what the computer scientists are trying to do! So if you walked
up to a computer and said, “Hey, do a Google search on Abraham Lincoln!” it would just sit
there.

This is because computers only understand one language.

Slide 2—Programming languages

People talk to each other in languages that have many words. Computers can only under-
stand two numbers: 1 and 0. 1 means “on” and 0 means “off.” Different strings of 1s and
Os tell the computer’s switches to turn on or off. Trying to talk to a computer in its own
language, called machine language or binary, would be like trying to talk to your friends in
Morse code. You could do it, but it would take you forever to say anything!

Instead, computer programmers use what are called programming languages. Program-
ming languages are like translators between you and the computer. There are many dif-
ferent programming languages with names like BASIC, Javascript, and COBOL. Here's an
example of two lines of code.

Computer programs are sets of instructions, or commands, that tell a computer what to
do. Computer programmers write programs in code. The three lines of code that you see
on this slide are written in the BASIC language. They tell the computer to write the phrase
“Hello World!” three times.

Slide 3—Binary vs. Programming Languages

On this slide you can see a couple of different things. On top is the “Hello World” code
from the previous slide, along with an example of how it would be written in C++. On the
bottom is the same instruction in binary. Programming languages are a lot shorter and
simpler, aren’t they? Which sort of language would you rather write programs in?

Slide 4—Programs

One thing to remember about programming is: Computers don’t necessarily do what you
want them to do; they only do what you tell them to do. (Sometimes these can end up
being very different things!)

Computers are very picky. If you don’t tell them exactly what to do in exactly the right or-
der, they’ll get confused. Syntax is the set of rules that tells you how to order the pieces of
your code.

If you use the wrong syntax when writing your code, or even if you do something as simple
as misspell a word, the computer won’t know what to do. Watch out! You have bugs in
your code! (Even the best engineers and programmers make lots of mistakes and find lots
and lots of bugs.)

Slide 5—Programs are like magic spells.

Computer programs are kind of like magic spells. First of all, you have to know the magic
words. This means learning a programming language that the computer understands.
Second of all, you have to say the magic words in exactly the right order, using the right
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structure. “Sesame open!” wouldn’t open Ali Baba’s cave... only “Open Sesame!” If you
write the right commands with the wrong syntax, your program won’t work.
However, if you write the right commands in the right order, magical things can happen!

Part 2, Computer Lab Instruction:

1.

Pass out three timelines to each student, along with the Student Worksheets. Explain to
your students that today they’ll be doing the job of a computer programmer. They will be
building three “programs,” represented by movies in Kerpoof’'s Make a Movie.

Project the first program. This will be a simple movie (about 6 seconds long, with 2 objects
and 3-5 methods on default duration) that you create.

Let the students watch the simple movie three times or four times. Encourage them to
sketch out the different movie methods on their timeline. Remind them of the wizard ex-
ample—the methods are “magic words” and their order on the timeline is the “magic or-
der,” or syntax. They have to have both the right methods and the right syntax in order to
create a successful program.

Walk around and observe. This is just for practice, so encourage the students to compare
timelines and help each other as they build their movies. When they’re done, click the
projected movie out of full screen mode and reveal the correct timeline.

At this point, talk to the students about the process of revision. The job of a programmer
isn’t just to write programs—it’s to test the programs they write over and over again, and
revising them until they are perfect. Each time they run a program and see that it doesn’t
work, they go back into their code and look at their commands and their syntax to find the
bug. Then they make changes and run the program again. Each time a student sees that
their movie is not like the original movie (that their program “has bugs”), they should
watch it again and write down exactly need to fix on their timelines before they start mak-
ing revisions.

Now it’s time for the students to write their second program. Assign or have them choose
partners (it will be easiest if they’re sitting next to each other). Explain that they will be
doing the next part of their assignment in three steps:

o First, they’ll make a one-scene movie with at least 1 stage method, 1 special effect
method, and 5 object methods, including rotate with a non-default number of de-
grees.

¢ When they’ve crafted their movies, they’ll post them on the message board. Each
student will open and watch his or her partner’s movie. (It might be good to have
two browser windows open for quick comparison.)

e Each student will write a “rough draft” of their program on their timeline, sketching
out where the methods go. Then they will enter Make a Movie and try to copy
their partner’s movie exactly, going through as many revisions as they need to in
order to get it right. (How many degrees did that thing rotate, exactly? Which
method makes the snake eat the bowling ball? Trial and error!)

When the students are done, it’s time for comparison. Have them pair up again and click
the re-edit button on each of their movies, in order to see the original methods used vs.
the “solution” methods. [Optional: Walk around with bug stickers and give each student
one per the number of bugs they’ve discovered in their program.]



8. Now for the third program! This one will be a little different. Each student will draft a
minute-long multiscene movie with as many and as complicated methods as they choose.
For this one, they should probably be working in a familiar movie, since they’ll need to
know the available methods and characters ahead of time. The goal here isn’t matching,
exactly. Instead, students will sketch out a rough draft of a movie with a simple narra-
tive—every piece of it, from the titles to the letters of the waypoints. They will create
their movie according to his timeline and save it as a first draft. Then they will watch and
re-edit the movie in order to remove the bugs they’ve created (renaming it and saving it
again so that there are two copies). They’ll track the bugs and write about the solutions
they came up with.

9. The first and final “drafts” of the movie will be turned in to you along with the rough draft
timelines and the students’ “bug tracking” sheet. Movies should be graded on originality,
complexity, and, rather than how many or few bugs the students found, how well they
identified bugs and made adjustments.

10. As always, encourage the students to give each other stars!



Programming Wizards: Timeline
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Name:

Program 1
A Watch the example movie at least three times. This is the program you want to write.
A Mark your timeline where the methods should go. Remember to pay attention to the
length of the methods! (If you don’t know what to call a method yet, don’t worry. You
can fill in the name later.)
Write your program!
Run your program at least three times, comparing it to the example.
Did you choose the right methods?
Did you put them in the right order?
A In the NOTES space on your timeline, write down your ideas on how to fix the bugs in your
program.

~

A Re-edit your program and run it again.

>t I

Program 2
A Create a movie for your partner. It should have:

~

A 1scene A 1 stage method A Rotate
A 1 special effect A 5 object methods

Watch your partner’s movie. This is the program you want to write.
Mark your timeline where the methods should go. Remember to pay attention to the
length of the methods! (If you don’t know what to call a method yet, don’t worry. You
can fill in the name later.)
Write your program!
Run your program at least three times, comparing it to the example.

Did you choose the right methods?

Did you put them in the right order?
A In the NOTES space on your timeline, write down your ideas on how to fix the bugs in your
program.

~

A Re-edit your program and run it again.

pag

>

Program 3
A Using a timeline, write a rough draft of the program you want to run. It should have:
A a story
A atleast 2 scenes
Remember to write down everything you think you need to successfully program and run your
movie. That includes waypoint numbers, dialogue and length!
A Write your program using your timeline.
Run your program. Write down any bugs you see on your Bug Tracker sheet.
Use your Bug Tracker sheet to re-edit your program as many times as you need to make it
perfect.

A
A



Programming Wizards: Vocabulary

Computer— a machine that manipulates data according to a set of instructions
Program— a set of instructions that tell a computer to carry out a specific task
Programmer— a person who designs, writes, and tests computer programs

Hardware— the physical parts of a computer (monitor, hard drive, mouse, cen-
tral processing unit)

Software— the programs used to direct the operation of a computer
(applications such as Microsoft Word and Super Doodle). Software allows a com-
puter to do many different things without requiring physical changes to the com-
puter.

Programming language— a language used to write computer programs. Some of
the different programming languages are BASIC, C++, and ActionScript. Program-
ming languages allow translation between you and the machine language. The
job of translating a programming language into machine language is done by a
compiler.

Machine language— the computer’s native language, written using only the
numbers 1 and 0. This language is also called binary.

Code— the set of instructions within a program, arranged in lines. Below is an
example of three lines of code that make up a program (using the BASIC pro-
gramming language). This program tells the computer to write the phrase “Hello

World!” three times.
FORIi=1TO3STEP 1
PRI NT AHell o Worl d! o
NEXT i

Method— a section of code that can be called from other places in the code to
perform a specific task

Syntax— the order and structure of instructions in a program. If a you make a
mistake and use the wrong syntax, you will find...

Bugs— flaws in a computer program that produce incorrect or unexpected re-
sults. Even the best programmers make many, many bugs! A big part of a pro-
grammer’s job is to “debug” their programs over and over until they work per-
fectly.
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Name:
Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:
Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:
Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:




Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:
Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:
Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:
Bug #: Bug #:
Summary: Summary:
Plan to fix: Plan to fix:




Additional Resources

On programming basics:

« http://www.programmingbasics.org/en/gettingstarted.html

« http://msdn.microsoft.com/en-us/library/ms172579%28VS.80%29.aspx
« http://www.play-hookey.com/computers/programming_basics.html

Relevant Wikipedia articles:

« http://en.wikipedia.org/wiki/Computer_program

« http://en.wikipedia.org/wiki/Source_code

« http://en.wikipedia.org/wiki/Hello_world

« http://en.wikipedia.org/wiki/Programming_language

« http://en.wikipedia.org/wiki/Method_(computer_science)

MIT’s Scratch is another great way to teach kids programming:
« http://scratch.mit.edu/

Related Books:

Title: Hello World! Computer Programming for Kids and Other Beginners
Author: Carter Sande

Publication Date: 2009

Publisher: Manning Publications

ISBN: 1933988495

Title: You Can Do It!: A Beginner’s Introduction to Computer Programming
Author: Francis Glassborow

Publication Date: 2004

Publisher: Wiley

ISBN: 0470863986

Title: Programming for the Absolute Beginner
Author: Jerry Lee Ford Jr.

Publication Date: 2007

Publisher: Course Technology PTR

ISBN: 1598633740



