


























































































































































DOS-allows you to communicate with the disk drive. When you 
type DOS the Disk Operating System will print out a list of com­
mands it can perform. This list is a MENU. DOS is used to 
DELETE programs (see DELETE) or to get a list of programs on 
the diskette. To do this, type the letter next to the command you 
want and then hit I RETURN I . 

For example, to get a list of programs on a diskette, type: 

DOS I RETURN! 
A I RETURN! 
I RETURN! 

DRAW TO Xl, Y1-used in graphics programs to light up a line 
on the screen. This example lights up a blue horizontal line of 
medium brightness across the screen from 0 to 23, at 15 squares 
down from the top of the screen. 

10 GRAPHICS 19: SET COLOR 2,6,8 
20 COLOR 3 
30 PLOT 0,15: DRAW TO 23,15 
40 GOTO 40 



END-tells the computer the program is over. 

FOR NEXT-a type of do-loop which has the computer perform 
some action a certain number of times. 

Example: 10 FOR X = 1 TO 100 
15 PRINT "HELLO" 
20 NEXT X 

GOTO-tells the computer to skip to a certain line number in the 
program. 

GRAPHICS A-tells the computer whether you will be drawing 
pictures, writing, or both. A is a number from 0 to 24. 

Just Pictures-19, 20, 21, 22, 23, 24 
Writing-letters or numbers-(/) 
Pictures and 4 lines of text at the bottom-3, 4, 5, 6,7,8 
Writing-large letters on the screen-l 7, 18 
Writing-large letters on the screen and 4 lines of text 
at the bottom-I, 2 



7() 

IF-THEN-a type of branch statement which puts a "test" in the 
program. If the test is passed, the computer must follow special 
directions. If the test is not passed, the computer will drop down 
to the next line in the program. 

INPUT-types out a question mark when the program is exe­
cuted, and waits for an answer to be typed in. The answer is stored 
in a certain memory space. 

Example: 15 PRINT "TYPE IN YOUR AGE." 
20 INPUT N 

In this example, the answer is stored in mailbox N. 

LET-assigns a number to a memory space (or variable) 
Example: 15 LET R = 96 

LIST-Prints out a list, in order, of the program statements you 
have typed into the memory. 

LOAD "D: SURPRISE"-loads a program (this one is named 
SURPRISE) from the diskette into the computer's memory. 



NEW-erases the old program from the memory. 

PLOT X, Y-used in a graphics program to light up a point on the 
screen. 

PRINT-tells the computer you want it to write something on the 
screen. 

RESET-immediately stops the execution of your program, but 
does not erase it from the memory. After you push RESET, you 
will have to start allover if you want to RUN your program again. 
Use RESET if you just don't know what else to do, but you don't 
want to erase your program by turning off the keyboard. (You will 
use RESET if you goof while loading or saving a cassette tape.) 

RETURN-you must press this key each time you finish typing in 
a line. 

RUN-starts the execution of the program. This command is not 
part of the program itself, and does not have a line number. 
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SET COLOR A, B, C-This command is used to change the color 
in the "BUCKETS" of paint. These are used with the 
"BRUSHES" (COLOR statements) to paint on the screen. 

A = BUCKET number (0, 1, 2, 4) 
B = HUE number (0-15 see Color Chart) 
C = BRIGHTNESS (0-15) 

In GRAPHICS 19 BUCKET 4 uses BRUSH (Color) 0 
BUCKET 0uses BRUSH (Color) 1 
BUCKET 1 uses BRUSH (Color) 2 
BUCKET 2 uses BRUSH (Color) 3 

The following example sets BUCKET 0 to Blue with medium 
brightness and puts BRUSH (Color) 1 into it. 

5 GRAPHICS 19 
10 SET COLOR 0, 6, 8 
15 COLOR 1 



NAME 

10 CPo 0 

:0 PF:INT 

'F:I.i..l[" 

Simulate these computer runs. Show 
your "printout" on the screen. 

:0 PF: I NT :0 :+: .2 

40 PPlrH :0 + .2 

5[1 PF: I rH :0 -- .:::. 

6~~f PPINT "THE nm" 
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NAME 

Here is a program and "printout." Find and fix the mistakes 
in the program so a run will produce what is shown on the screen. 

2~~1 PPltH 2(1 + 6 

::::0 PF.:INT J:O + 4 

40 PPINT ~· II - ..::. 

50 PF:INT 10 - 1~~1 

60 PPINT "HELLO" 



NAME ______________________________ __ 

Write the program to print out the pattern shown 
below. Make the hair yellow, the eyes blue, the 
mouth red, and the shirt green. 

x 0 I 22 4 5 " 7 8 9 10 II I~ 13 I~ 151ft 1"7 &8 " 20 '21 "%Z 23 
o 
~_+~+_~_+~+_~_+~~~~_r~+_~_+~ 

I ~_+~+_~_+~+_~_+~~~~_r~+_~_+~ 
2~_+~+_~_+~+_~_+~~~~_r~+_~_+~ 
3 
~-+~+-~-

4 ~_r-+-+-~-
5~-+--+-t--+-+--+---' 
b~-+--+-t--+-+--+-
7 
~_r-+-+-I__+-

8 1--+--+--+-+-1__+-
~ 
~-+--+-t--+-+--+-

10 
~-+--+-t--+-+--+-

II 1__+_+-+-+_1__+-
t1. 

1--+_+-+-+-1--+-
13 
t---t_+~+_I__+-

14 
t---t_+~+_I__+_+~+_~_+~+_~_+_r~~~~~ 

15 
~_+~+-I__+_+~+_~_+~+_~_+_r~~~~~ 

Ib~_+_+_+_I__+_+~+_~_+~+_~_+~~~~~4 
17 
18~-+-+-+-~-+~+-r;-+~+-~-+~~~~~~ 
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NAME ___ _ _ _______ _ _ 

5 GR. 19 

10 sETCOLOR ~3 .. 6, 8 

15 COLOR 1 

20 PLOT 5 .. 5 

25 PLOT 6, 5 

30 sETCOLOR 1. 3, 8 

3:5 COLOR 2 

40 FOR P= 1 TO 10 

45 PLOT 3:, P 

55 SET COLOR 2, 15, 8 

60 COLOR 3 

65 PLOT 18, 18 

70 PLOT 0, 0 

75 PLOT 15, (3 

80 PLOT 0, 15 

90 GO TO 90 

On the graph below, color in each dot which will 
light up when you run this program. Use crayons 
or colored pencils to show the correct color. 

x 0 I 2 "3 4 5 " 7 8 9 10 II 12. ' 3 ' 4 15 1& 17 is 19 20 2 1 '2'Z 23 

o 
~_4_+-+~~~+-+_~_4_+_+~~~+_+_~r;_+_; 

2~~_+_r~~4_+_+_~~_+_+~~4_+_+_~~_+~ 
3~~_+_r~~4_+_+_~~_+_+~~4_+_+_~_4_+_4 
4~~_+_r~~4_+_+_~~_+_+~~4_+_+_~~_+~ 
5~~_+_r~~4_+_+_~~_+_+~~4_+_+_~~_+~ 
b~~_+_r~~4_+_+_~~_+_+_r_r~+_+_~~_+_; 
7 
8~~-+~-r-r~+-+-~~-+-+-r-r~+-+-~~-+-; 

~~~_+_r~~4_+_+_~_4_+_+~~4_+_+_~~_+~ 
'0 ~~_+_r~~4_+_+_~_4_+_+~~4_+_+_~~_+_4 
II~~_+~_r_r~+_+_~~_+_+_r_r~+_+_~~_+~ 
12 
~~_+~_r~~+_+_~~_+_+_r_r~+_+_~~_+~ 

13 
r-~_+-+~_r1_~+_r_~~_+_r~~4_+_+_~~~ 

14 
~~_+~_r~~+_+_~~_+_+_r_r~+_+_~~_+~ 

15~~_+_r~~4_+_+_~~_+_+~_r4_+_+_~~_+~ 
'b~~_+_+_r_r1_4_+_r_~~_+_+_r~4_+_+_~~~ 
17 
~~_+_+~~1_~+_r_~~_+_+_r~~+_+_~~~ 

18 
~--~~~~~~~~~--~~~~~~~~~~ 



Notes for Teachers and 
Parents 

I am not, by any stretch of the imagination, a sophis­
ticated programmer. I took one programming course 
in college, and have spent the past four years work­
ing with elementary school children. I've taught 
microcomputer programming to nearly 300 children, 
ranging in age from 4 to 12, and have yet to run into 
any children who aren 't dying to get their hands on 
the keyboard. Computers are a natural-they give 
immediate feedback, and allow children to create 
something all their own. I love teaching program­
ming. It is one of the most exciting things I've ever 
done. 

Candidates for teaching programming to young chil­
dren must have one trait above all others-the abil­
ity to interact with the children on a peer level, and 
learn along with them. Computer programming is 
not just a skill-it is a tool. You learn programming 
not as a study in itself, but because of what you can 
accomplish with it. In anyone computer program, 
there are many ways to approach and solve the prob­
lem at hand. The thing I say most often to my stu­
dents is, "Run it, and see if it works!" 

I won't presume to tell you just how to go about 
teaching your particular group of children, but I 
would like to share some of my successful ideas, and 
some of my failures. These are the things which have 
worked, or not worked, with every group of children 
I've taught in the past few years. 

One word from someone who's been there: book some 
computer time for yourself during each week, before 
you start teaching the children. Once they've had a 
few lessons, they'll insist you stand in line like every­
one else! 

General Hints 

If you have had no previous experience with the 
AT ARI, before you do anything else, read through 
the manuals which come with the machine. (At the 
time this book went to press, several manuals, some 
better than others, were available for the novice pro­
grammer.) It is especially important to understand 
the directions for setting up the machine, and the 
safety precautions. To gain an overview of this book, 
you may wish to read through the children's portion 
before you work through the AT ARI manuals. I twill 
not be necessary to learn everything in the 
manuals-check the glossary of this book for the 
most crucial statements and commands. 

This book is designed to accompany the AT ARI 
machine. Because of the relatively large number of 
directions concerned with operating this particular 
model of the AT ARI computer line, it would be possi­
ble, but impractical, to use this text with another 
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computer. Such use would require considerable adap­
tation on your part before a child could use the text 
effectively. 

Refer to your manuals for complete instructions on 
maintaining your computer, but these seem to be the 
most common pitfalls: 

1. If you move the computer around from place to 
place, it is necessary to open the cover and chec~ 
to see that the cartridges are firmly seated in the 
slots before you turn on the computer. 

2. The cords and wires coming from your computer 
must be protected from being accidentally jerked 
out. Make sure you have located the computer in a 
place where the cords are protected from falling 
objects, feet, and contending programmers. 

3. Have a clear understanding as to which people 
have the responsibility for opening the cover and 
working with the hardware inside the computer. 
(Too many cooks make sauce out of the AT ARI.) 

SETTING UP YOUR COMPUTER CENTER: 
Since programmers tend to get excited and vocal, I 
suggest that you locate your computer in a semi­
secluded area which is near someone in your school 
who understands the machine. If the children have 
any problems with the computer, they are going to 
come and find you anyway, and it's easier if they 
don't have to call you down the hall from another 
room. 

Secure the electrical cords in a way that keeps them 
out of the traffic pattern around the computer. Step-

ping on the cords may cause a fire hazard and will 
create fuzz on the TV screen. 

I schedule only two children at the computer during 
one time slot. They usually help each other if they 
encounter difficulties. More than two children at one 
time may encourage fighting over who will do the 
typing. 

Have enough room for several chairs around the key­
board, and consider where you will place the com­
puter when you teach a group. Sometimes I have 
used a kitchen timer to keep the children moving, 
and other times I have run the schedule by the clock. 
It depends on your group. You will keep your sanity 
longer if you enforce the rule: "When your turn is 
over, it 's OVER." 

A computer notebook for each child is a must. They 
should learn to take notes on how to do things, or 
they will never become confident programmers. Dis­
courage them from running to you for answers they 
should have in their notes. 

You may wonder why I have so few sample programs 
in this book. I have found that the more timid pro­
grammers will never pull away from the safety of 
typing in my programs every time they are on the 
machine, unless I provide very few samples, and 
force them to think up their own. 

It sounds, from the tone of these hints, that I have 
many problems with children who program. That 
isn't the case at all. However, a seemingly trivial 
problem can eat up precious time when 50 children 
are waiting to use one computer. 



The most important thing you as the teacher must 
do is to give the children an overall view of the prob­
lem you are trying to program. They must see that a 
problem can be broken down into sections, and then 
each section can be accomplished on the computer in 
several different ways. Teaching only what a state­
ment does, without focusing on why you would want 
to use it, creates frustrations for most children. 

MY BIGGEST FAILURE OF ALL TIME ... I 
can't emphasize this one enough. DON'T EVER 
LET YOUR CHILDREN PLAY COMMERCIAL 
GAME TAPES UNTIL THEY ARE ACCOM­
PLISHED PROGRAMMERS! By 'accomplished,' I 
mean the end of the first year for most children. 

Let's face it-playing 'Breakout' or 'Computer 
Hockey' is much more fun, and a lot less work, than 
learning to program. Especially for elementary 
school children. If they discover that they can play 
game tapes on the school computer, they will lose all 
interest in doing the work involved in learning to pro­
gram. This is a sad but true fact, and one I learned 
the hard way. Even with your 12-year-olds, you will 
regret the day you ever brought a game tape into 
your computer center. Overnight, they will change 
from being thrilled about having the chance to try 
their own programs, to being disappointed because 
their favorite game tape has been retired. Certainly, 
they'll have a chance to play games on the computer. 
But the games should be those that they have writ­
ten themselves. 

GROUP INSTRUCTION: Choose for your com­
puter center a room which has effective shades on the 
windows. When I teach a group, I place the TV facing 

them, and I sit at an angle to the keyboard. We talk 
over what we want to accomplish, and I do the typ­
ing. Unless you have a crackerjack typist in the 
group, it makes lessons unbearably slow if the whole 
class has to wait while someone hunts and pecks on 
the keys. 

Suggested Lesson Outline -
Once a Week Lessons 

Do not go on to the next topic until all the children 
have had a chance to tryout their last lesson on the 
computer, or they will never remember it. A weekly 
schedule is imperative for assuring individual chil­
dren their time at the computer. With the exception 
of SAVE and LOAD, these lessons follow the se­
quence of the book. 

SECTION 1 
1. What is a computer? 

SECTION 2 
2. Introduce flowcharting 
3. Practice writing flowcharts 
4. More practice on flowcharts 

SECTION 3 
5. Using the keyboard, running the machine it­

self, behavior guidelines, scheduling, 
RETURN 

SECTION 6 
6. Beginning programming: 

CLEAR, GRAPHICS 19, TEXT, CTRL-S, 
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CTRL-C, CONT, NEW, LIST, RUN with 
PRINT examples 

SECTION 7 

7. PRINT statements with quotation marks, 
ERROR, TEXT and HOME in programs 

B. PRINT to skip lines; editing 
9. PRINT with arithmetic operations ( +, -, *, /) 

10. PRINT variables-simple 
11. PRINT variables such as PRINT A + B 

SECTION 4 or 5 

12. Operation of disk drive or cassette recorder 

SECTIONB 

13. GOTO 
14. INPUT 

SECTION 9 
15. FOR-NEXT with PRINT and arithmetic 

statements 
16. More work on FOR-NEXT 
17. IF-THEN test 
lB. IF-THEN in more complex programs (draw 

flowchart of program function) 

SECTION 10 

19. Discussion of PLOT, SET COLOR, COLOR, 
and plotting of coordinates on paper 

20. Graphics worksheets 
21. Graphics-make their own initials with 

PLOT: DRAW TO 

22. Graphics-Horizontal and vertical lines 
23. Blinking graphics; more complex programs, 

such as filling the screen with a color 

SECTION 11 
24. Discuss possibilities for designing and carry­

ing out their own programs 

Teaching Suggestions For Each 
Section 

Section 1: What is a computer? 

Comparisons to home computer games are helpful. 
Most children think computers are 'smart', and 
younger children will think they are 'magic ' . Don't 
overexplain-make arrangements to get the chil­
dren at the machine as soon as feasible. None of 
your explanations will really make sense until 
then. You might want to write a simple INPUT 
program they can use for some 'hands-on' practice. 

Section 2: Flowcharting 
The objective is logical thinking, not perfection. 
Have fun! Choose 'How To' type topics, which 
have built-in choices. They must be about some­
thing the children understand. 

How to: Give the dog a bath; Make pizza; Build 
a doghouse; Lose your allowance; 
Make a phone call to Grandma. 
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