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INTRODUCTION

The Metric and Problem Solving module consisting of one diskette and this support

booklet has been designed for use with elementary grade levels two through six.
The diskette will operate on either an ATARI 400 or an ATARI 800 Computer.
This support booklet provides information necessary to use the diskette effectively

in a classroom setting.

METRIC ESTIMATE, METRIC LENGTH, and METRIC 21 provide drill and practice
in working with metric units, estimation and conversion. BAGELS is a game of
logic, and HURKLE is a game for teaching coordinate systems, direction, and
point location. NUMBER is a game of logic that uses varying ranges of numbers,

while TAXMAN teaches about factors of a number and prime numbers.

Handout pages in this booklet may be duplicated for use with students. These
pages are numbered sequentially in the upper right corner, for example, Handout

1 - Name of Handout.

Code numbers following some objectives refer to sections in Some Essential

Learner Outcomes (SELOs), produced by the Minnesota State Department of

Education. The objectives in this booklet are taken from the Mathematics

Education SELOs.
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INDEX TO PROGRAMS ON DISKETTE

BAGELS
A game of logic with the student using clues to guess a 2-4 digit number

randomly selected by the computer.

HURKLE
A game for learning to locate points on a number line or teaching the

coordinate system.

METRIC ESTIMATE
A timed drill for estimating lengths of line segments in centimeters and

millimeters.

METRIC LENGTH
A drill on converting from one metric unit to another using centimeters

and millimeters.

METRIC 21
A game of Blackjack for improving skill in approximating metric lengths.

NUMBER
A game of logic that can use various ranges of numbers. The computer

chooses a number and gives clues.

TAXMAN
A game that teaches about factors of a number and prime numbers.



BAGELS

A GUESSING GAME WITH NUMBERS

Specifiec Topic: Logie, place values
Type: Educational Game
Reading Level: 2.6 (Spache Test)
Grade Level: 3-6
DESCRIPTION...

BAGELS is a number game in which the computer randomly generates a two-,
three- or four-digit number. Students guess a number, and the computer gives
clues as to whether any digits in their guess are in the secret number. The
clues are given in the form of three words:

|

PICO means one digit is correct but in the wrong place
FERMI means one digit is correct and in the right place
BAGELS means none of the digits is correct

OBJECTIVES...

1. to improve the ability to reason and make logical guesses.

2. to acquire a better understanding of place value.

3. to discover an optimum strategy for guessing the number in the
fewest tries.

4. to use reasoning of some of the following kinds to draw conclusions:
cause effect relationships
use of proof by exhaustion of possibilities

induction
deduction (Mathematies SELO IV-D-1).



BAGELS

BACKGROUND INFORMATION...

BAGELS is an educational game providing a student with practice in using logic
and place value. The computer chooses numbers at random making every run
of the game different. The computer never uses the same digit twice; therefore
it would not pick a number like 223. As the students play the game, they must
use logic to put clues together and discover the number.

If the computer generates the number 123, and the student guesses 456, the
computer will give the clue BAGELS because none of the digits is correct.

If the student guesses 145, the computer will print FERMI because the 1 is in
the correct place.

If the student guesses 245, the computer will print PICO because the 2 is correct
but in the wrong place.

If the student guesses 142, the computer will print FERMI PICO because 1 is
the correct digit in the correct place, and 2 is the correct digit but in the
wrong place.
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BAGELS

USE IN AN INSTRUCTIONAL SETTING...

Pregaration

Before playing BAGELS individually on the computer, students might play
a few rounds "by hand,” with the teacher thinking of a two digit number,
to become aware of the type of logical thinking involved. Demonstrating
the program to the whole class, with the class jointly deciding on each
next guess, is also an effective way to introduce BAGELS.

As students play BAGELS with the computer, the teacher may wish to
select the number of digits. The more digits, the more difficult the game.

Using the Program

To discover an optimum strategy for guessing the number in the fewest
tries, the student could use Handout 1 - BAGELS. If all guesses are
recorded, the student can study the pattern and try to develop a strategy
for increasing their speed in guessing the correct number. The number
should not repeat the same digit, and zero can be used.

The program can be used in the following ways:

1. as an independent activity to develop logie and strategy (use Handout
1 ~ BAGELS to record your guesses and the computer responses)

2. as a method to motivate students to use logic and strategy by
plaving a competitive game (use Handout 1 - BAGELS to create a
game in which vou have an opponent)

3. as an entire class or group activity by dividing the group ‘'in half
and seeing which group guesses the number in the least number of
tries

4. as a record of improvement in use of logic, understanding of place

value and strategy using Handout 2 - BAGELS.

Followmg

The following activities are suggested for students who would like to
pursue practice in logic and strategy:

1. Without the aid of the computer, use a four-digit numeral to play
the game.
2. Play the game using the letters of the alphabet instead of numbers.

Discuss why this game is more difficult than the number game.

-

3]
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BAGELS

A Tridigit
Walking
the Bagel

BAGELS - No digits correct
PICO - One digit correct — wrong place

FERMI - One digit correct — right place

My Number Is Number of Digits

Possible Digits 01 2 3456 789

Opponent's Guesses My Guessas
Digits Responses Digits Responses
lst 2nd 3rd PICA FERMI BAGELS lst 2nd 3rd PICA FERMI BAGELS

MECC



(

NAME:

BAGELS

BAGELS - No digits correct

PICO

FERMI -

The number was

It took me _

The number was

It took me

- One digit correct—wrong place

One digit correct—right place

guesses.

guesses.

The number was

It took me

The number was

It took me

_ guesses.

guesses.

The number was

It took me

The number was

It took me

The number was

It took me

The number was

It took me

guesses.

guesses.

guesses.

guesses.

MECC
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The computer will think of a number

and yau will try and guess what the

number is, You will have 18 tries ta

attempt to guess it.

HOow many 4igits do yau want
in the number? [(2-4 anliyl

EXAMPLES OF SCREEN OUTPUT

-

The computer has a 3 digit number, ..

o e rn e m A - Pt bt A e et G g e e Sy e ey oA S o ont A e S S v S den oot

GUESS CLUE

1) 2123 FERMI
2) 24%6 BAGELS
3) 7789 FERMI
43 72145 BAGELS
5) 2425 FERMI
63 2

tTo see the answer, anter all zerges)

\

-~

J

BAGELS

SAMPLE RUNS

Players decide how many
digits the number will
contain, then the
computer "thinks" of a
number and asks players
to guess what it is.

Players have up to 18
tries to guess the
correct number. They
can see the correct
number at anytime by
typing zeros.



'@

°

HURKLE

LEARNING TO LOCATE POINTS

Specific Topic: Locating points, graphing, number line
Type: Educational game
Reading Level: 2.2 (Spache)
Grade Level: 2-6
DESCRIPTION...

The HURKLE, an imaginary creature, hides on a grid or number line. Students
find it with the aid of computer clues in the form of directions such as south
or northeast. Students work with a vertical number line, a horizontal number
line, a 10 x 10 grid or a -5 x +5 grid.

OBJECTIVES...
1. to locate points on a horizontal line, vertical line, positive coordinate
system (0 to 10), or coordinate grid from -5 to +5.
2. to reinforce concepts of direction.
3. to recognize when one or more particular strategies are appropriate

(Mathematies SELO IV-B-1).



HURKLE

BACKGROUND INFORMATION...

HURKLE was developed to help students learn the concept of direction and use
strategy to locate the Hurkle on a grid or number line.

What is a Hurkle? A Hurkle is a happy beast that lives in another galaxy on
a planet named Lirth with three moons. Hurkles are favorite pets of the Gwik,
the dominant race of Lirth and . . . to find out more, read "The Hurkle Is A
Happy Beast" in A Way Home by Theodore Sturgeon.

In each option the Hurkle hides on a point which students try to locate and
gives clues by desecribing in which direction the user should move: north, south,
east or west. The object is to find the Hurkle in the least number of guesses.

HURKLE has four options.

1. A horizontal line 3. A 10 x 10 grid

2. A vertical line 4. A -5 x +5 grid

When using one of the grids, students should discover where a good first guess
might lie (near the center of a 10 x 10 or the origin of -5 x 5). What is the
minimum number of guesses needed to locate HURKLE if one uses the optimal
strategy? Is it harder to find HURKLE on the grid than on the straight line? Why?

Students should be allowed and encouraged to discover for themselves that when
the HURKLE is on a single line, a good first guess is at the middle of the line
--not at one end. Some students might be able to figure out through experience
the minimum number of guesses it will take to find the HURKLE by considering

all possible situations.

Options 3 and 4 are designed to enable the student to discover the concept of
ordered pairs of numbers as the label of a point on coordinate axes. Most
students have difficulty understanding and remembering that the horizontal value
x is listed first, then the vertical value y. By entering an ordered pair, e.g., 1,4
and observing the corresponding point that appears on the grid, the students
learn through their own experience which number is the x value and which is the
y value.

Expect mistakes to be made at first; they are an important part of this learning

process. The students will say, "But I wanted the point over there, why did it
show up here?" They will then realize that they entered the numbers in reverse

order of what they intended.

10



‘ HURKLE

USE IN AN INSTRUCTIONAIL SETTING...
Primary
. Play
Preparation .
: Option
To effectively use HURKLE to reinforce direction and 1 and 2
strategy, it will be necessary for the student to be '
familiar with direction (north/south/east/west) as well
as with horizontal, vertical, and a grid. It would also
be necessary to know about a -5 x +5 grid in order
to use option 4. It is suggested that a student begin
with option 1 and move on to options 2, 3, and 4, as
the student is ready.
Option 3 and 4 are not recommended for use with
primary students because they involve the use of a
coordinate system.
Teachers may wish to adjust the volume on the
, television or monitor so that the sound does not disturb
‘ the class. For option 4, -5 x 5 grid students will need
~ to use the (-) minus key, which is 2 keys left of

RETURN on the ATARIL

Using the Program

The program ecan be used in the following ways:

1. Have a student try to locate the HURKLE in the least number of
tries. Plan for effective strategy to locate the HURKLE.

2. Have the students work in small groups, trying to find the HURKLE
in the least number of tries. As a group, discuss finding effective
strategy to locate the HURKLE.

0lder Groups
Grades 5 and
up - Play
Option
4

3. When introducing the coordinate system, have students use Option
3. Using Handout 3 - HURKLE, have students select a point, plot
it on the handout and then enter it into the computer. Have
students check to see if the point they plotted on their worksheet
is the same on the computer graph. This will give students a
chance to check their work against the computer.

4. Play Option 4 of HURKLE. This may be too advanced for grades
lower than sixth. This option could be used by a few students to
play on their own, or it could be used in the class in the same way

. as Option 3. Use Handout 4 - HURKLE with Option 4.

11



HURKLE

USE IN AN INSTRUCTIONAL SETTING (Continued)

Follow-up

The following activities are designed to assist students in using logic,
direction and strategy:

1.

w
.

Have students use Handout 3 - HURKLE and Handout 4
- HURKLE to check their work against the computer and
study ways to improve their logic and strategy.

For primary students, draw a picture of how you imagine a
HURKLE would look.

Introduce the fantasy of the HURKLE (see Background
Information) and have students write a description of the
HURKLE or write a HURKLE adventure story.

Using a map and working in small groups, practice moving a
toy car in specific direction, e.g., southeast, etc.

List and discuss other games the students have played that
involve strategy (e.g., checkers, chess, Othello, BAGELS,
etc.). How does one discover a good strategy to coin? Could
there be more than one good strategy for a given game?

List and discuss instances in which a coordinate system (grid)

is used, e.g., the game DBattleship, a street system, some
tables/charts, a multiplication table, etec.

12



HURKLE

|+ e} — |
10 1 10
9 9
8 8
7 fo 7
6 rl 6
5 5
4 4
3 3
2 2
| !
]
2 3 2 970 0123458782970
I found the HURKLE in___ tries. I found the HURKLE in___ tries.
I did not find the HURKLE . I did not find the HURKLE
10
10
9 9
8 8
7 7
6 5
b 5
go; g
2
| \
-}
01 23456 7 0 T2 3323535 'giffﬁlgi
I found the HURKLE in tries. I found the HURKLE in ___tries.
I did not find the HURKLE . I did not find the HURKLE_ .
= =

MECC
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I found the HURKLE in tries.

I did not find the HURKLE

MECC
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vertical ling
18 by 18 grid
-5 by +5 grid
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Mhere should Hurkle hide?

harizontal line

EXAMPLES OF SCREEN OUTPUT
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Mhere do you think it is
(Type two numbers spparated
by a commal’? 5,5

e s ¢ 2 0 2 0 2 2 8 »

&

HURKLE

SAMPLE RUNS

There are four options
for finding the Hurkle,
ranging from relatively
easy to difficult. The
teacher may specify the
option or let students
choose.

The  computer gives
directional clues to
locate where the Hurkle
is hiding. (In options 3
and 4, students respond
by typing in two numbers
separated by a comma.)
The computer will tell
how many turns it took
to find the Hurkle or
whether it took too
many turns.
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ESTIMATING METRIC LENGTHS

METRIC ESTIMATE

Specific Topic: Measurement estimation
Type: Drill and practice
Reading Level: 3.8 (Spache)
Grade Level: 4-6
DESCRIPTION...

Students are shown a line segment and are asked to estimate its length in
centimeters or millimeters.

OBJECTIVES...

to use metric measures as units of length.

to estimate the length of a segment to the nearest centimeter or
millimeter.

to select and use appropriate units to measure length (Mathematics
SELO II-E-1).

to determine whether or not a proposed answer is reasonable
(Mathematies SELO III-B-1).

to use metrie prefixes (Mathematies SELO II-F-1).

16



METRIC ESTIMATE

BACKGROUND INFORMATION...

The program provides practice in estimating lengths in centimeters or millimeters.
Because of the varying size of television screens, it is essential that a sample
line segment be measured before the students use the program. At the beginning
of the first run, the computer asks that two lines be measured and that their
values be entered in millimeters. The answer must be in millimeters. Once
the two line lengths are measured, the measurements should be filled in on th_e
top section of the student Handout 5 - Metric Estimate. It is not necessary for
each student to repeat this procedure. When working at the computer, students
can answer in either centimeters or millimeters, although centimeters will be
easier for most students. If the student is working with millimeters, estimates
within one millimeter will be considered correct. If the answer is within a close
range (8 millimeters, 2.2 centimeters) the message "CLOSE" is printed. The

true value is given and another line segment is generated.

17



6 METRIC ESTIMATE

~

USE IN AN INSTRUCTIONAL SETTING...

Preparation

Introduce the concept of centimeters and millimeters. With a metric ruler
have students measure familiar items to acquaint them with the length of
a centimeter and millimeter, and have them check one another's work.

Using the Program

Have students use the program METRIC ESTIMATE individually, and record
results on the handout.

Hold a metric-by-computer contest with individual students or small groups
running the program. Handout 5 - METRIC ESTIMATE can be used by
each team for record keeping. Teams may earn two points for a correct
answer on first try and one point for a correct answer on the second try.
The team with the most points wins.

\__,‘ Follow-up

Students interested in improving their abilities in metric estimate might:

1. Continue to estimate objects in their environment in metric
units.
2. Once students have an idea of the length of a centimeter,

organize a scavenger hunt. Give students a list of various
lengths in centimeters, and have them find objects for the
given lengths. The first group or individual to complete the
activity is the winner.

. |IIHIIIII,|HI|HHIIIH'IIII‘I::H’IIIIll4||||llll}HH|IIIIllHIIIIIIllllllllli'llllllllIIIIIIlIIIllllHIIIHIIIII|HIIlIIHIIII|‘|||I|IIH‘IIII|IIH

METRIC |1 LA} 113 14 15

ONINY¥3LS

Qlllllllllli\I||‘gl|l‘l‘l‘l|I‘I|I|T|l'l|l‘l|llllIIEI:|Ill|l‘||lll|Il?llllIlllll’l‘lltlhhhlnlnhhlo!o‘m’mln
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METRIC

ESTIMATE

Name:

|

Measurement #1:

#2:

Number of problems:
Mensure in Centimeters:

in Millimeters:

Number Tried:
Number correct - first try:

- second try:

Number tried:

Number correct - first try:

- second try:

Number tried:

Number correet - first try:

- second try:

Number tried:
Number correet - first try:

- second try:

Number tried:

Number correct - first try:

- second try:

Number tried:
Number correct - first try:

- second try:

]

MECC



METRIC

uUse ydaur ruler to measure this line N

MILLIMETERSH
followed by a [EEITT. T

Type this measuremant

(- h

- J

EXAMPLES OF SCREEN OUTPUT

b0 you want to measure o:
1 the neareaest cepntiwmeter, or
2} the nearast millinperer?
tEnter 3 or 23

20

ESTIMATE

SAMPLE RUNS

After printing instruc-
tions, the computer will
direct the student to
adjust measurements for
the individual television
sereen size by typing in
the length of the line
displayed in millimeters.

Students may choose
between measuring in
centimeters or in

millimeters by entering
a 1 or 2. With this unit
specified, answers in
millimeters are given in
whole numbers. Answers
in centimeters may be
given in decimals.



METRIC LENGTH

®

WORKING WITH METRIC UNITS

Specific Topic: Metric length, measurement
Type: Drill and Practice
Reading Level: 3.4 (Spache)
Grade Level: 4-6
DESCRIPTION...

This program gives a student practice in converting units within the metrie
system using millimeters, centimeters, meters and kilometers.

" OBJECTIVES...

1. to practice converting within the metric system.
2. to reinforce the meaning of the prefixes milli, centi and kilo.

3. to use metric prefixes (Mathematies SELO II-F-1.)

21
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METRIC LENGTH

BACKGRCUND INFOsMATION...

This program includes conversions from the most common units, i.e., millimeters,

centimeters, meters and kilometers. A conversion chart is as follows:

10 millimeters (mm) = 1 centimeter (cm)

100 centimeters (ecm) = 1 meter (m)

1000 meters (m) = 1 kilometer (km)
That means ...

10 millimeters (mm) = 1 centimeter (cm)

Students choose the number of problems they want to work on and have two
chances to answer each problem correctly. A summary score is provided at the

end.

This is a drill in converting from one unit of metric length to another. The
units used will include the millimeter (mm), centimeter (em), meter (m) and

kilometer (km). The student is given a length in one unit and is asked to convert

it to another unit.

22



METRIC LENGTH

USE IN AN INSTRUDTIONAL SEVINES ..

Preparation

Students need to be familiar with the different units of metric measurement
and to understand how to convert from one unit to another. The program
works with conversions from the most common units, i.e., millimeters,
centimeters, meters and kilometers.

Using the Program

This program may be used either individually or with students working in

pairs.
1. to develop skill in metric conversion.
2. to reinforce the meanings of prefix.

Use Handout 6 - METRIC LENGTH to record students' scores.

Follow-up

The following activities are suggested for students who want to do further
work with metric length and conversion.

1. Use Handout 6 - METRIC LENGTH to keep a record so that students
can keep track of progress.

2. Measure items found in a student's environment. Measure in one
unit (em) and convert to another unit (mm).

3. List objects that are best measured by millimeters, by centimeters,
by meters, by kilometers.

23
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Number correct - first try:

- second try:
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Number correct - first try:

- second try:
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Number correct - first try:

- second try:

Number tried:
Number correct - first try:
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METRIC LENGTH

PROBLEWM #2

e e T

176 Mk 1766 L

That's not right,..Trs again!

176 mm

i17.6 ch

Right on!

Press EITX] to continue.

™

EXAMPLES OF SCREEN OUTPUT

t

Mumber tried...10

Number correct
First try...... 7
second try..... 2

KKK XKk K
EXXEXRREREX

iﬁ

25

SAMPLE RUNS

Students convert from
one metric unit to
another and are given
two tries to get the
correct answer.

After problems  are
completed the computer
shows the number of
problems tried and the
number correct on each
try.



‘ METRIC 21

APPROXIMATING LINE LENGTHS

Specific Topic: Metric measurement
Type: Educational Game, Drill and Practice
Reading Level: 3.6 (Spache)

Grade Level: 4-6

DESCRIPTION...

Students play a game of metric Blackjack with the computer. Line segments
of from 1 to 10 centimeters long are given. Using their knowledge of the metric
system, students determine when their line segments add up to 21 centimeters.

OBJECTIVES...
1. to approximate the length of a segment from 1 to 10 centimeters.
2. to practice metric approximation in a game format.
3. to practice addition of whole numbers whose sum is normally less

than 21.

4, to use metric prefixes (Mathematies SELO II-F-1).

26



METRIC 21

BACKGROUND INFOXRMATION ..

METRIC 21 is & game of Metric 3lackjack. It like ihe card game of Blackjack
or 21. The object is to get lines that add up to 21 centimeters but do not go over.

Each player will be given two lengths. The computer will be the dealer and
take two lengths. Players will see only its first length until all of them have
finished.

The game then begins with the first player. The players should look at their
two line segments and determine if they total close to but not over 21 centimeters.
A maximum of five line segments may be requested. Each player then goes
through the same procedure.

The computer will then show its second length. The computer continues to take
lengths until the total is between 17 and 21 centimeters.

If the computer's total goes over 21 centimeters, the players who have not gone
over 21 win. If the computer wins, it gets two points and the player -1. If there
is a tie, the computer gets one, and the players get zero. If the computer
loses, the player gets one, and the computer gets -2.

The process is the same for 1, 2, or 3 players. Each player is given two line
segments, then player one may take additional segments or stop. A maximum
of five segments may be requested. Then players 2 and 3 take their turns. The
computer plays last.

27



METRIC 21

USE IN AN INSTROS WA BEEEHG

Preparation

A student would need to understand the game of Blackjack. The object is
to get line segments to add up to exactly 21 centimeters.

In order to adjust the line segments to different televisions, the computer
will always ask the length of a line segment at the beginning of the game.
If the student or teacher measures the line segment once on the television
used in the classroom and records it on the worksheet, the students will
not have to measure the line each time that television is used.

Using the Program

Have students divide into groups of 2-3 and play Blackjack with the
computer. Use Handout 7 - METRIC 21 for record keeping.

The program can be used in the following ways:

1. as an independent activity to develop the skill of identifying
approximate length of a segment from 1 to 10 centimeters.

2. to develop skill in adding to 21.

3. to develop game strategy on how close one can come to 21 without

going over.

Follow-up

The following activities can be used with students who have a special
interest in metric approximation.

1. Have students research and describe other versions of Blackjack
(with cards).

2. Discuss with the class strategies the students have developed for
playing METRIC 21.

3. Discuss with the class the use of metric measurement (pros and cons).

4, Divide the students into teams, and run a tournament with Blackjack.

28
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Name:

Measurement: Cim.

Number of Games Played:

Player #1

MEITRIC 21

Player #2

Player #3

Number of Games Played:

Player #1

Computer

Player #2

e

Player #3

Number of Games Plaved:

Player #1

Computer

Player #2

Plaver #3

Combputer

.
.

Score

~ Score

Score

Score

Score
Score
Score

Score

Score
Score
Score

Score

% k3
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How Mmany players are therep?

EXAMPLES OF SCREEN OUTPUT

MARGE

MIKE

l

COMPUTER s

MARGE, da pou want
another length 7

30

METRIC 21

SAMPLE RUNS

The computer asks the
player to measure the
line on the display in
centimeters. It will then
give instructions and ask
for the number of
players.

Players try to reach 21
centimeters but not go
over with five or fewer
lengths.



NUMBER

GUESSING BY LOGIC

Specific Topic: Ordering numbers
Type: Educational Game
Reading Level: 1.9 (Spache)
Grade Level: 1-5
DESCRIPTION...

Students try to guess the number that the computer has chosen. The computer
gives clues either "too big" or "too small." The program can be adapted for
different grade levels by specifying the range of numbers from which the computer
selects the number.

OBJECTIVES...
1. to practice ordering numbers.
2, to develop strategies for guessing a number.
3. to use appropriate strategies in solving mathematics problems

(Mathematies SELO IV-A-1).
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NUMBER

BACKGROUND INFOKMATION...

The computer randomly selects a number between one and a limit set by the
student. If students are studying the order of numbers 1-10, the limit would be
10. The number chosen can be any number less than 99999. The students must
try to guess the number the computer has chosen. The computer gives clues
of "too big" or "too small." By using logic the students should be able to find

the number.

If the students choose a range of numbers less than 13, the computer will
represent the numbers graphically on a number line as a help to younger students

in learning the order of numbers.
An effective strategy is to select a number halfway between one and the largest

number. Students should continue selecting on that principle, using the clues of

"too big" or "too small" until they get the correct number.
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NUMBER

USE IN AN INSTRUCTIONAL SETTING.

Preparation

Play the NUMBER game with the class without the use of the computer.
Have one student write a number between 1 and 100 (or 1 to 10 for
younger students) on a sheet of paper and keep it secret. Have other
students guess a number. Give clues by saying "too big" or "too small."
Students can record their guesses and clues at their desks or have a
student write them on the blackboard. Example:

Number
on paper Guess Clue
8 25 too big
13 too big
6 too small
8 That's it!!

Using the Program

This program can be used in the following ways:

1.

Have a student try to guess the number in the least number of
tries. Discover an effective strategy to guess the number.

Have students work in small groups, trying to guess the number in
the least number of tries. As a group discuss effective strategies
to find the correct number.

Divide the class into groups of 3 or 4. Each group goes to the
computer and runs NUMBER six to ten times. Record the fewest
and largest number of guesses required.

If working with older students, average the number of guesses for
their group. The group with the lowest average is the winner.
With older groups, discuss the strategy that worked best to guess
the number in the fewest attempts. Use Handout 8 - NUMBER for
record-keeping.
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NUMBER

USE IN AN INSTRUCTIONAL S8ETVING | Coniinnad)

Follow-up

The following activities are designed to assist students in using logic,
direction and strategy.

1. Have students play other number guessing games such as
answering a question by yes/no, e.g., is it greater than 50?

2. Have students play the game with the alphabet. Answer that
the letter is closer to or farther from A each time.

3. Discuss which is easier, numbers or letters.
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C

Name: N ) o

Largest number: Largest number:
Number of guesses: Number of guesses:
Largest number: Largest number:
Number of guesses: Number of guesses:
Largest number:

Number of guesses: Average number of guesses:
Largest number:

Number of guesses: __

Largest number:

Number of guesses:

MECC
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WHhat is the largest number that
you want ?

EXAMPLES OF SCREEN OUTPUT

r | B

0K, start trying to guess the number.

Guess 8 17586 t00 big.
Guess &t 2780 to0 small.
Guess 8 37
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NUMBER
SAMPLE RUNS

After giving the students
instructions, the com-
puter will randomly
choose a number
between 1 and the upper
limit set. This limit can
be no larger than 99999.
(Do not wuse commas
when entering numerical
data.) Start with a
lower limit like 10 or
100 until students
understand the game,
then adjust the limit.

The student guesses a
number, for example
"80," and the computer
responds with "too big,"
"too small" or "you
guessed it."



. - TAXMAN

STUDYING FACTORS OF NUMBER:

Specific Topic: Primes, composites and factors
Type: Educational Game
Reading Level: 3.3 (Spache)
Grade Level: 5-6
DESCRIPTION...

TAXMAN provides practice in factoring of a number and in recognizing prime
numbers. Students choose a number from a list, and the "taxman" gets all the
factors of that number that remain in the list. The students compete with the
taxman for the high score. These numbers are deleted from the list, and the
‘ new list is displayed. The user must again choose a number that has factors,
and the taxman gets any factors. This continues until no factors are left.

OBJECTIVES...
1. to discover factoring properties of composites and distinguish
between primes and composites.
2. to develop different strategies for use with TAXMAN.

3. to analyze the results of strategies to learn why some work and
others fail.

4, to recognize when one or more particular strategies are appropriate
(Mathematics SELO IV-B-1).

5. to use reason to draw conclusions (Mathematies SELO IV-D-1).
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TAXMAN

BACKGROUN U iNFCaMATIUN. .

TAXMAN is an educational gamne designed to give the student practice in
factoring numbers and recognizing prime numbers. It is necessary for the student
to be familiar with factor properties of composites and to be able to distinguish
between primes and composites.

The rules for TAXMAN should be viewed at the beginning of play. The game
starts when the player chooses the upper maximum of a list of sequential numbers
(range 2 to 50). The first time students use the program, they should use
numbers from one to ten. The computer will display the number list on the
screen as follows:

1 2 3 4 5 6 7 8 9 10

The player takes a number, and the computer (or taxman) takes all the factors
of the number, i.e., all the numbers that divide evenly into the selected number.
For example, if a player chooses 8, the computer will 4, 2 and 1. This gives
the player 8 points and the computer 4 + 2 + 1 or 7 points. If the player chooses
9, on the first play the computer will take 3 and 1, giving the player 9 points
and the computer 3 + 1 or 4 points.

The numbers taken by the player and the computer are then removed from the
list. Players cannot take a number unless there are some factors on the list for
the taxman. When no factors are left the computer gets all the remaining
numbers.

Students should develop their own strategies for playing the game. A typical
game is as follows:

Move 1: 123456178910
(A good first move is to take the largest prime number on the list.
One is a factor of all numbers, and by taking the largest prime
the player gets a large number while the computer gets only one.)

Player takes 7
Computer takes 1

Move 2: New List
23456178910
(The player tries to take numbers that have only one factor on the
list. Nine is a good choice.)

Player takes 9 Total: 9 + 7

1
Computer takes 3 Total: 3 + 1 4

nwn
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TAXMAN

BACKGROUND INFORMATE N (ot iwaid

Move 3:

Move 4:

Move 5:

New List

24568 1u

(If a player takes 8, 2 and 4 are lost. If a player takes 10,
2 and 5 are lost. But if 6 is taken only 2 is lost, and 8 and
20 can still be taken.)

Player takes 6 Total: 6 + 16 = 22
Computer takes 2 Total: 2 + 4 = 6
New List

45810

Player takes 10 Total: 22 + 10 = 32
Computer takes 5 Total: 6 + 5 = 11
New List

48

Player takes 8 Total: 40

Computer takes 4 Total: 15
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TAXMAN

USE IN AN INSTRUIFCEW A1, BB gene,

Preparation

To effectively use TAXMAN the students need to understand the rules of
the game. It is also necessry that students understand primes, composites
and factors.

It is recommended that the teacher give a classroom demonstration, before
students use the program alone or in pairs. Students should be reminded
that the more numbers they select, the more difficult the program.

Using the Program

The program can be used in these ways following the study of factors of
a number.

1.

Follow-up

Play the game with the computer a few times with the entire class
participating. Keep a score sheet on an overhead or the blackboard.
Use these records to study strategy and analyze results.

Play the game as an individual activity to develop skill in
understanding primes and factors and to devise a strategy to win.

As a group activity, have groups of students confer to discuss
strategies and to see if a method could be generalized.

Use Handout 9 - TAXMAN to record your scores and the computer's
score.

Keep a written record of your selections and what the computer
(TAXMAN) takes. Study these to develop a greater understanding
of prime numbers and factors.

Have students work in pairs to develop strategy to beat the
TAXMAN.

The following activities are suggested for students who would like to
pursue practice and develop skills in prime numbers and factors.

1. The student may list the prime numbers less than 50 or 100.

2. The students may wish to research the sieve of Eratosthenes
(a method for determining prime numbers).
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Name:

My

My

My

My

My

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

TAEX MAN

My

My

My

My

My

=

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:

number list was to:
TAXMAN score:

My score:




How Mmany numbers do You want in
the list?

EXAMPLES OF SCREEN OUTPUT

Your teotal: 7 Taxman's total:

New list:
1 2 3 4 S & 7

You take? 7
Taxman gets 1

Press [IANIL] to continue.

b §

)
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TAXMAN

SAMPLE RUNS

Following the instruc-
tions, the computer asks
how many numbers
students want on the
list. The longer the list,
the more difficult the
game.

An example of a list of
numbers from 1 to 7 is
displayed on the screen.
If the players choose 7,
the TAXMAN gets 1 and
the new list will be 2 3
4 5 6.
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GETTING TO KNOW YOUR ATARI COMPUTER

nment

ATARI COMPUTER CONSOLE: e computer s
Jovboard,

BASIC LANGUAGE CARTRIDGE: A cartridge (containing #
the BASIC computer :
language) that is
inserted into the
console above the
keyboard.

TELEVISION:
DISK DRIVE:

DISKETTE:

A television set used to display information.
A unit that holds and reads the diskette.

A 5% inch "record” that contains a series
of computer programs.

ATARI Computer Kevboard

Appendix A

oty -
ATARE Yo

CARTRIUGE ©

SYSTEM
RESET

OPTION

SELECT

START

The ATARI Computer keyboard leoks much like the keyboard of a typewriter. Some
sperial keys are noted below:

OELeTE

RETURN Key—When you are finished typing either a response to a question
or a line in a program, you send the information to the computer by

pressing the RETURN key.

BACK S (Backspace) Key--Each time you press the BACK S key, the cursor

backs up one space and erases each letter it passes over.

allows you to correct tvpographical errors easily.
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SYSTEM
RESET

xxxxx

Appendix A
Page 2

BREAK Key—Press this kov to stop the execution of a program. The
program will remain i the ¢ mputer memory and may be run again. If

BREAK -“oesi'i work ro oo the program, trv the RESET key.

RESET Keore -l wi Geo o ihe RESET 0 stoos prograin execution.
It also elears the sevsvs o restart, type F U "D:HELLO™.

ESC (Escape) Key—While o are using MECC diskettes, press the ESCAPE

key in response to a question to stop program execution. The computer
will ask whether you wish to run the program again. If you do not, the
computer will display the diskette menu, and you may choose another
program.

SHIFT Key—Use the computer SHIFT key like that of a typewriter. If a
key displavs two characters, you may hold down the SHIFT key while
typing to print the wpper character. For example, holding down the SHIFT
key and typing e will print .

CAPS/LOWR (Capitals/Lower case) Key—When you press this key, the
computer begins typing in lower-case letters. To capitalize individual
letters, vou must hold down the SHIFT kev as with a typewriter. To
switeh back to all ecapitals, hold down the SHIFT key, and press the
CAPS/LOWR key again.

CTRL (Control) Key—Hold down the CONTROL key while pressing another
key if indicated by the computer instructions.

Xevs That Can Cause Confusion

)
4]
'

0 (Zero)—The zero is on the top row of keys. Do not use the letter O
interchangeablv with this number key.

1 (One)—The number one is on the top row of keys. Do not use it
interchangeably with 4 lower-case L .
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Appendix B

USING A MECC DISKETTE

Using the Computer

1.

Make certain inal ihe A A o ooooater, BASIC lan .age cartridge, disk drive
and television &are pi ot connected to each: other properly. (See the
ATARI Computer New User's ooae by MECC for aetailed instructions.)

Turn on the television.

Turn on the disk drive. The PWR ON and BUSY lights will come on. After
about 10 seconds the BUSY light will go off, and the whirling sound will stop.

Turn on the disk drive before you turn on the computer.

Press the rec<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>