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[1]. Introduction.

1.1 Reasons for choosing this project. ,

Having chosen a career of teaching maths at secondary
school‘level, it was decided to undertake a research project
which would be relevant to this, and also have some practical
value. Thus, I approached the head of the maths departments
at both Riccarton High School and Burnside High School in
Christchurch asking for their ideas for a research project
topic. They were both of the opinion that there were several
students each year entering the sixth form with 1little
knowledge of basic algebraic manipulation as taught at fifth
form level. This included such problems as linear and
quadratic equations, and simplifying equations. This greatly
handicapped the student as this was assumed knowledge, and a
basis for much of the sixth form syllabus. '

1.2 Decision made on Research project. v

It was therefore decided to write a package which would
attehpt to teach the students how to solve linear equations,
giving both problems and examples, and if time was available,
to write a program which attempt to teach students how to
solve quadratic equations. A method would also be required,
within each of these programs, to decide what type of problem
to give ﬁo the student.
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1.3 Transportable and'easy to use.

Because this package was to be designed for use in
'schools, it was necessary to write the package in a way that
~was easily transportable to as many schools as possible, and
to be implemented with the minimum of effort by the teacher.

1.4 Main users. ,

As said before, the package 1is aimed at sixth form
students who are having problems with linear equations, . but
it could also be used by fifth form students who want extra
‘work on the syllabus, as the package is based on the fifth
form syllabus, |

N
1.5 Records kept.

The package would also need to keep records of the
progress of each student, thus allowing the teacher to gauge
progress for each student, and see if extra help is needed.

1.6 Teachers section. ,

It would be necessary to write a program which would
allow the teacher access to these records, thus giving him
the ability to see the progress of each student. This
section would need to be easy to use, and contain all the
commands which would be necessary to let the teacher find out
how well each student is progressing.
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[2]. Other Systems Available.

2.1 Supermath

Two programs, both called Supermath, were looked at when
looking at the design of the package. These prograﬁs both
used a system of levels where, when a student gets a problem
correct, they go up a number of levels, depending on how many
mistakes they make while doing the problem. If they get the
rroblem wrong, they go down a number of levels. The two
programs differ greatly in complexity, but not by much in

what they teach. One program is written by Ron Graff of
Apple computers and teaches addition, subtraction,
multiplication, and division wusing the 1low resolution

graphics screen on the Apple. Its numbers are drawn using
straight lines, giving digits similar to . those on a
calculator display. The other, a more complex program, uses
high resolution graphics to display addition, subtraction,
long division and long multiplication problems, giving some
positive reinforcement with pictures which move 1if the
student gets the problem correct. For example, one picture
is an octopus which moves all its tentacles, by showing a
sequence of four pictures of it in different positions.

2,2.1 pilot, ,

One package which most schools have is Pilot, which
allows the teacher to write a series of problems, and a list
of possible answers to each problem. These are programmed
into the «computer in an easy to use high level language.
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Some implementations also keep records of how well each

student answered the questions.

2.2.2 Disadvantages of Pilot.

This package, although widely available, is not used much
due to the amount of time needed in programming each lesson
on the computer. This approach does not give any examples,
or give the ability to do some problems and then go away and
come back later to finish them off. |

2.3.1 Poly Computers. ‘

A system which was developed in New Zealand with the main
aim of being used for teaching purposes is the Poly computer
system. Many teaching packages have been witten for this
system, including one package which “teaches' linear
equations. This program generates a problem and then
displays it to the screén. The student 1is then asked to
enter the answer in the simplest fraction possible. Eg.-3
7/9, not -34/9, -3 14/18 etc. This package has five lévels
of difficulty and to advance to a higher level, it is
necessary to answer five problems in a row correctly.

2.3.2 Dissadvantages of Poly.

These problems become quite hard quite quickly, with
level three asking problems like -6(-4x+4)-7(~-7%-5)=-5(9%-6),
and expecting the answer with no intermediate working. This
can be thought of as a testing program, rather than a
teaching package, as it 1is necessary to know how to solve
linear equations in-order to answer any problems. This
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program does not give you any examples on how to do linear
equations in order to go about solving any problems. There
is also no way of stopping the computer asking more problems
without advancing to level five and answering five questions
in a row at this level, other than typing the EXIT key which
stops the program, and returns to the operation level, with
no way for a user who does not know how to use the Poly to
restart the program other than rebooting the disk.

2.3.3 An improvement with the quadratic equations.

The quadratic equation program was slightly better in
that you could specify the number of problems you wished to
do. The problems were also found to easier, with a variety
of ways of presenting each problem. For example, problems
were posed like : x"2=10x-16, x"2-10x+16=0, or (x-2) (x-8)=0,
and ask for one root then the other, which could be entered

in either order.

2.4 Logo.

This 1is another package available for the Apple
computers, but wunlike Pilot, is used by many schools as a
teaching language. This lanquages main drawcard 1is 1its
graphics use, giving the wuser the ability to draw shapes
using a ‘mouse', which is controlled by commands 1like “LEFT
90', “FORWARD 30', etc. This language is easy to use, and
interpretive, allowing the student to see immediate results
to each command. The language is also recursive, allowing
the user the ability to create commands 1like: to c¢limb
ladder, if not at the top, move up one rung, climb ladder,
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using primitives and building on each of these.
2.4 Wwhat design goals were implemented.

2.4.1 The idea of levels.

It was decided to wuse the 1levels approach in giving
problems to the student, as used by Supermath. This allowed
the teacher to find out how well a student is progressing by
relating the number of problems done, the level the student
is at, and the number of problems answered correctly. It
also allowed a simple way to give problems which are relative
in difficulty to the level the student is at.

2.4.2 Fxamples. ;
So as the student knows what 1is required of him, an

example would need to be displayed at each level. This is
also done to teach the student a method of solving that type
of equation.

2.4.3 Random problems.

So the package does not run out of problems to give the
student, it was decided to produce random numbers for each
problem. This first selects a value for “x', then randomly
selects a value for all but one of the other variables in the
equation, the last variable being chosen by putting the other
values into the equation. These numbers could not be
completely random as that could produce both errors and
trivial problems. An example of an error which could occur
is in ax+b=cx+d, where a=c, thus producing an equation of the
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form 0x=0 which would make the program crash when dividing by
zero. Also the solution to 0/0 is meaningless in this
context. An example of a trivial problem would be something
like 1x, or ax+0, where it would not be necessary to perform

- any steps to solve the problem.
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[3]. Philosophy of approach.

3.1 what to implement the package on.

~ As mést New Zealand schools now have Apple computers, due
to the Apple computer company selling them cheap to
educational institutions, it was decided to write the package
for the Apple computers, stbring the program on floppy disk.
This approach means that the teacher needs only to give the
student the disk containing the package to use, and have the
program teach the student how to solve linear equations
without further intervention from the teacher.

3.2 Security.

- As many of the students have had some teaching in usingk
the Basic language, it would not be hard to write a program
which would access their records and alter them to show that
they were doing better than they were. Because of this,
control characters were embedded in the name of the records
file which cannot be seen on the screen, but without whiCh,.
nothing can be done to the file, as the message °“FILE NOT
FOUND' will be displayed on the screen.

3.3 The need for better graphics.

Many Apple cOmputérs owned by schools do not have a lower
case character chip, meaning that everything has to be
written in'upper case. This gives the impression to the
student that the computer is shouting at the him, which is
not good teaching practice.
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3.3.1 Higher Text graphics generator.

Because of the above problem, a graphics package called
“HIGHER TEXT' was used, which takes output to the text
screen, and plots this in the high resolution graphics
screen. This gives characters twice as high and twice as
wide as the normal characters. These characters look much
more “friendly' to the user, and also allows a mixture of
both upper and lower case characters to be used. The large
size also helps students with reading difficulties. The fact
that Higher Text uses the high resolution graphics screen was

also used to draw horizontal lines for use in division.

3.3.2 Disadvantages of Higher Text.

There are some disadvantages of Higher Tekt in that it
takes up a lot of space, restricting the size of the program.
Higher Text takes up‘a.iot space due to the program taking up
some of the area set aside for programs, and the fact that it
uses the high resolution graphics screen, which stores each
pixel in two bits, corresponding to the colour of that pixel.
Because the generator, the fonts (the designs for each
character) and the high resolution graphics screen are in
areas of memory which can be wused for programs, this
effectively halves the size of the program capable of being
written for the Apple. This has meant that several
statements have had to be written on each 1line as a 'space
saving measure. The reason that this reduces the size of the
file, 1is that each new statement label in a program takes up
extra space. This also serves the purpose of speeding up the
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execution of the program. The other space saving measure
used was to keep comments to a minimum. Another problem with
Higher Text is that it only allows twenty characters per line
and ten lines per screen, meaning that the organization of
the screen was made more restrictive.

3.4 Mastery levels.

A system of levels was used for several reasons. It
means that 'the student has a goal of level 99 to achieve,
which is the highest level. To get to this 1level, the
student must get at least four problems at each level range
correct, starting from his initial level, more if they' make
any misEakes. It also allows the teacher to gauge progress
by seeing what level the student is at. The other reason for
the levels is that it gives the chance to give the student
problems which are relative in complexity to their level of
mastery. The sort of problems given at each level are :

Level Problem Types

0 -9 ax = b all natural numbers.
10-19 ax = b all integer.

20-29 a/b x = ¢ all integer.

30-39 ax = b X integer. a,b real.
40-49 x+a=b all integer.

50-59 ax + b =c all integer.

60-79 ax + b =cx + 4 all integer.

80-99 a(bx + ¢) = ¢ all integer.
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3.5 Breaking down of problems.

As each problem is solved, it is broken down into simpler
problems. Eg.a problem in the range 80-99 is first divided
by a, giving bx+c=(d/a), which is the same form as those in
the range 60-79. This is then reduced to bx=(d/a-c) which is
the same as those in the range 10-19. This was done to show
the student that a problem can be broken down into smaller
problems, which are easier to solve. This means that when
"they try to solve any problems outside the scope of this
package, they can simplify the problem and solve it.

3.6 Examples.

So the'student knows what input the computer expects in
order to solve the problem, examples are given at all levels.
An example 1is given at the ‘start of each session if the
Student wants it. If they do not want the example, they 'can
type TQ', which skips the example and gdes straight to the.
problems. Another way of getting an example is to type “H'
for help, when asked for any input while solving a problem.
This gives an example (not the problem being given when “H'
was typed) and then restarts the problem. The student can
see the whole problem from start to finish, or he <can type
“CTRL C' during a pause to start another problem.

3.7 Record file structure.

The records file is a random access file which must be on
disk. Each record 1is 64 bytes long, and is treated like a
text file by the apple disk operating system, meaning that
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each field of a record is a line of characters. Each record
is therefore access by the starting position on the file and
adding the length of the record times the record number
required. This accessing is done by the disk operating
system, not by the users program. The structure of the file
is
Record 0 :
Teachers password. ‘
Number of students using the package.
Number of the record at the head of the linked
list of free records. ’
The number of the student who last used the package.
This was used in comunicating between the access
and teaching programs, ac< all variables are lost
when the other program is run.
All other records : _
A number to say if the student has been deleted or not.
A zero means the student has been deleted, a one
means that the student is still on ‘the records.
If this number is zero, the only other field in this
record is the link to the next free record.
The name of the student the record belongs to.
The level the student is at in linear equations.
The number of linear equation problems done.
The number of linear equation problems correct.
The level the student is at in quadratic equations.
The number of quadratic equation problems correct.
The number of guadratic equation problems correct.
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3.8 Teachers section. A

The teachers section envisaged in section 1.6 was decided
to be programmed into the same program as. that allowing-
students access, putting the code at the end of the student
access section. This allows the same security to be used for
both student and teacher sections.

3.9 Buzzer.
When a student makes a mistake while doing a problem, it

was decided to write on the screen that they had made a
mistake, as well as give some audible indication of this.
Unfortunately, Higher Text had redesigned the “CTRL G', or
bell, to a pleasant, and somewhat cheerful sound, wmeaning
that the computer sounded happy at the student answering a
problem incorrectly. Because of this, it was decided to use
a command of the Applesoft language which allowed the speaker
to be “toggled' once. This command was put into a tight FOR
loop which toggled the speaker several times, altering the

tone to a somewhat less cheerful note,
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[4]. What has been achieved;

4.1 Programs Written.

To date, two programs have been written for this project,
with another program intended to be written next year. One
program allows the student on to the teaching package,
checking that the student number and names are the same on
‘the disk as those entered. This ensures that the correct
records are updated when the student runs the package. The
other program generates random numbers for both problems and
examples, and presents these to the student in a way which is
aimed at teaching the student how to do linear equations,
without the help of the teacher.

4.2 Testing.

The program was exténsively tested while the programs
were being developed. This managed to find most of the bugs,
but not all. Later, as part of my testing, the disks were
lent to teachers at both Riccarton and Burnside High Schools
for their comments. They were also asked to test them on some
of their pupils. This was done, and both schools managed to
find bugs in the program. These bugs were mainly minor
screen details which were easily fixed. For example, the
word “character', which is frequently used by people who - use
computers, was found to be not understood by many students,
and had to be replaced by the word “letter' throughout the .
program and student documentation.
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4.3 Teachers opinions.

Teachers at Burnside High School were pleased with the
package, saying that the approach to the problems were good,
with a good layout and sequence of steps. They were
particularly taken with the large characters which were
provided by Higher Text, saying that they were easy to read,
and therefore conveyed the message clearly. They also said
that they would be willing to use the package at their
school, but would prefer it to be written for their BBC micro
computers. The teacher at Riccarton High School was wunable
to have any of his pupils test out the program, but he tested
the program with the specific aim of finding any faults. He
found a few faults in the 1layout, all of which were
corrected. The package as a whole he found to be good, and
said he would, if given the chance, use the package for

teaching purpoées.

4.4 what the students thought of it.

This 1is the main test of the package, does it actually
teach the student anything, and can they understand from the
package what they are supposed to do. The students at
Burnside High School the program was tested on did not have a
chance to have a look at the documentation telling them what
was required at each step, but found little difficulty in
understanding what they had to type in. They hanaged to find
a few bugs in the program, which have rectified. Some of
their comments were taken into consideration and parts of the

program modified to accommodate their suggestions. One
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suggestion they had was that some of the pauses in the
examples were too long when an example was given, so this
particular length pause was shortened. They were all of the
opinion that the package actually taught them something, and
was easy to use, once the basics of how to use the computer
was mastered. They were even willing to use the package into
the lunch hour before having to go to lunch. One student
said that he found it fun to use the package, which is always
a help when trying to teach a student anything. Another
student asked if I would be coming back to try it out on them
again, saying that he would be willing to have another go at
it. ‘
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[5]. How the program works.

5.1 Booting the Apple.

When the Apple computer is switched on, the program which
the disk was initialized with, 1is 1loaded and run. This
package has the disk initialized with a program which allows
the student access to the teaching program, and the teacher
access to the recdrds to see how each student is progressing.

5.2 Restricting Access.

The access to the records has had to be restricted to the
programs I have written, and not to the user. This is to
prevent corruption of the records by either putting in
invalid data, or by a student changing the records to make it
look as if he is doing better than he is. This is done by
control characters embedded in the file name of the records,

which can not be seen on the screen.

5.3.1 Errors

To prevent the student from c¢rashing the program, an
"ONERR GOTO 1000' statement was inserted at the start of the
program. This means that any error that occurs during the
execution of the program which would normally make the
operating system give an error message and stop are handled
by the routine starting at line 1000,
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5.3.2 Interrupt attempt handled.

This routine handles errors like a “CTRL C' interrupt
attempt, displaying the message "DON'T DO THAT'. The errors
handled relate to attempts by the user to crash the program;
not errors in the program, which are handled by printing the

error and stopping the execution of the program.

5.3.3 Input Errors.

All student input is read in as a string, and then
converted to a number with the Applesoft function VAL to
prevent students from entering in characters instead of
numbers, but not so for the teachers. This is because
teachers are assumed to know something about what they are
doing, whereas the students are assumed to not be able to use
the computer very well, other than to play games. Because of
this, when a “Bad response to‘input' error occurs during
execution of the program, the message “IT WAS ASSUMED THAT
TEACHERS WOULD TYPE NUMBERS WHEN ASKED FOR NUMERICAL INPUT!'
is displayed. When this error and the CTRL C interupt
attempt error occur, the message is displayed for about a
second, and then the cursor is moved back to the line it came
from and the message is deleted from the screen.

5.3.4 I/0 Errors.

If an “out of data' error or “disk I/O error' occurs,
then the program trys to place which statement the error
occured 1in, and then give an error message which is
appropriate to where it happened. If the error occured when
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a student was trying to get onto the  system, it tells the
student that there is an error in his data and then gives'him
another number to carry on with and do some problems. If it
is in the teachers section of the program, it gives the error
message "DATA ERROR IN STUDENT ' and gives the number of the
student. ‘It then branches to the part of the program
appropriate to where the error came from.

5.3.5 File not found error.

If it was in the part of the program where the other
program is run from, then it gives the message that the file
is not present, and could the student insert the correct disk
with the file LINEAR EQUATIONS on it, asking the student to
type in a letter once they have done so.

5.4 Communicating with students.

The word ‘letter,‘ rather than character was used when
communicating to the student in all parts of the program.
This is because most students are not sure what a character
is, whereas they know what a letter is.
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5.5 Access to teaching package.

/ \
----------- 4
/ student used \
N \ system before /
~~~~~~~~~~~~~~~ | Enter number |
| Enter name | | Enter name |
./ match |
Y -\ /-
| Enter Tevel] N
_____________ * /7 \
/ sure 1f \
N\ number /Y
[Enter!numberi |correct]
/N
/ match \ |Enter name]
Y \m = e / N~ —emee— | ==
SN
/ match |
Y \=-\ /===
| : N
Run the teaching package 7/ \
and ask the student to third time\
wait the program is from * /
loaded ‘ ————\ -

T T - i S o oS (o Woms S W Wy I i WOk W N W i W WO ) e S S WY

Tell the student he
has made a mistake,
and to see the

teacher

R kL o S ——

Flow chart showing sequence of steps
for a student to get onto the package.
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5.6 Student been deleted.

If the student trys to use the system once his record has
been deleted, the program tells the student that his records
have been deleted, and asks him to see the teaéher about it.

5.7 Teacher's section.

To use the teacher's section, the teacher types in at the
start that he has used the program before, and that his
student number is 0. He is then asked for his password,
which is not echoed to the screen as he type it in. Once he
has entered the correct password, as stored in record zero of
the records file, a menu of what can be done is displayed"on
the screen. The options that are available are :

1) . Display all student records.

This displays,all student records, with two lines per
student, one for the name and one for the information on
that student. The information is displayed one screen at
a time, each screen containing up to eight student
records. - At the end of each screen, the option is given
to carry on with another screen, or to return to the main
menu. The option is also given at the start to have a
hard copy printout, if a printer is connected.

2). Display progress for a range of student numbers,

This 1is operationally the same as 1) except that it
allows the teacher to just display the records for a
range of student numbers. This is useful if there are a
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large number of students using the package and the
teacher wanted to see the records for those students who
had recently started usihg the package, and therefore had
large student numbers. This first asks for the lower
bound, and then the upper bound of student numbers wﬁich

progress is required, then carries on the same as 1).

3). Display records for individual students.

This command goes into a loop, asking for a student
number for which data 1is required, the 1loop being
terminated by “0' being typed in as the student number.
If there are no error messages come up at the screen,
then the progress of the student asked for is displayed.

4) ., Delete individual student records.

This goes into a loop, similar to that in 3), asking
for numbers of students to delete, terminated by a ~0'
being typed in at the terminal. This deletes students,.
putting the number of the student being deleted in record
zero of the records file, and putting the old number
contained in record zero in the record being deleted " and
marking that record deleted. This therefore sets up a
linked list of free spaces in the file, inserting new
nodes at the start of the list. When students who have
not used the package before use the package, they are
allocated these numbers in the free list before being

allocated new numbers larger than those present.
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5}. Delete all student records.

If there are a large number of students using the
package, space will be allocated on the disk for all
these records. 1If, say at the end of the year, the
teacher wishes to delete all the records to make room‘on
the disk for more students next year, this option will
first delete the records file from the disk, therefore
freeing the disk space, and then recreating the file by
reinitializing record 3zero of the file. To prevent
accidental erasure of the file, the teacher is asked 1if
he is sure that he wishes to delete all student records.

6). Find out how mahy students are using the system.

This option writes the number which is stored in
record as the maximum student number, and tells the
teacher that there may be less than this if the teacher
has deleted any. This option was given so the teacher
can find out the number, and use it in options two and
four.

7). Change the password.
As the package is initialized with the password as
TEACHER, and this 1is written in the documentation, an

option to change the password was used. This gives the
teacher the option of having what he is ﬁyping in echoed
to the terminal for verification, or hidden, like when he
typed in his password to get onto the package. Next time
the teacher uses the system, he will need to use this new
password. '
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8). Exit.
This option exits from the program, and into
Applesoft. From here the teacher can list the program to
see how it works, and maybe fix any bugs if they occur.
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1).

2)n

3).

{61 References used.

Form 5 Mathematics.
- Ellwood and Guerin, Burnside High School.
' The problems were based on the syllabus contained in

this text book, with the types of problems given in the
book divided wup 1into levels and randomly generated in
the program. This text book was written by teachers at
Burnside High School, and is also used at other schools.

Higher Text.
- Darrel and Ron Aldrich.

This is the users manual for the Higher Text graphics
generator package, used by the teaching program. ‘

Program Line Editor.

- Neil Konzen *
A users manual for the program line editor which was

used when wfiting the programs. A piece of software,
which considering its usefulness, should be in ROM,
rather than having to load it every time vyou boot the
disk.
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APPENDIX A.

Program listing for access program.



Access FProgram for Linear Equation Teaching Fackage.

7@ ONERR GOTO 1g@@
P XX = @
Sa REM DUE TO SPACE LIMITATIONS OW THE AFFLE COMFPUTER, A B&D PR

OGRAMMING STYLE OF SEVERAL STATEMENTS ON OWE LINE HAS HAD
TO EE ADOFTED FOR THIS PROJECT.
7@ FPOKE 33,40
: POKE 22,4
: TEXT
FOKE - 143S84,8
: NOTRACE
: PRINT CHR$ <4)"NOMON C,I,0"
16@  HOME

: DE = CHR$E (4)

: FILE = " REDIC(cE)OR{cWR(cHYDS"

¢ OPW% = D% + "OFEN" + FIL$ + ",L&4"
: RDS% = D% + "READ" + FILE + ",R"

: WRT% = D¢ + "WRITE® + FIL$ + ",R"
: CLS$% = D¢ + "CLOSE" + FIL®%

: DLT$ = D¥ + "DELETE".+ FIL%

128 PRINT BASIC ALGEBRA."
: PRINT " —============= n
: FRINT

148 FRINT " LINEAR EQUATIONS."

156  PRINT " GQUADRATIC EQUATIONS."

1648 UTAE 7
: FRINT "HAVE YOU USED THIS PACKAGE BEFORE 2"
: CalLL - 958

O INPUT "YW 2 " iANSE
178 ANSE = LEFTE (ANEE,1)
1 IF AMSE = "Y" THEW 23528
126 IF ansE < > "W" THEW FRINT ®dcGa®
: GOTO &6
d FRIFT OFPH$
iy FRIMT RDS%;d
id INFUT M MNAMEE SWSTL
r IF AVHEIL = 8 THEM Z5d
229 FRIMNT RDOS®iaMAIL
P IMFUT N GNZ
MM = ST L
PoAVAIL = N2
238 FRIMT LWRET$:6
1 PRIMNT M
FRIMNT HNAMES
FRIMT stiaIl
1 FRIMT CLEZ%
246 SOTO 2&6
254 N =M+ 1
MU = M
GOTO 22@
UToBE 1 i

T
.
[acw)
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CalL - 848

FRINT "WHAT IS YOUR NAME"

FRIMNT "{FIRSTHAME SURNAMED "

VTaB 12

CAalLL - Bs&8

INFPUT " 7 jNAMEZ

IF LEN (NAME$) > 28 THEWN 360

CaLlL - 7%&

PRINT "YOUR STUDENT NUMBER IS " ihUM

PRINT "PLEASE REMEMEBER THIS MUMBER AS YOU WILL NEED IT TO
THE PACKAGE AGAIN."

GOTO 7o

UTeb 13

CaLll - %58

FRINT "DUE TO SPACE LIMITATIONS, THE LEMNGTH OF MNAMES MUST
LESS THAN 28 CHARACTERS.'

GOTO 268

REM STUDENT USED THE SYSTEM BEFORE
UThE 1
CAalL - B48

INPUT "WHAT IS YOUR STUDENT WNUMBER ¢ " jNUME
BUM = Ual (NUME)

IF NUM = @8 akD NUME = "8" THEMN Z8804

IF NUM = & THEN PRINT "(cG)INVALID INPUT"
GOTO 356

GOSUR 418

IF ERR THEN 358

Call -~ Bé48

YTalB 12

PRINT "WHAT IS YOUR NMNaME 77

FRINT "(FIRSTMAME SURNAMEY®

Call - 848

IMPUT "5 " NAMES

BaMEE = LEFTE (MaMES, 385

GOTO 456

IF MM < 1 THEW FRINT "WUMEBER TOO =ZHaLL?
ERR = 1

RETURM

FRIMNT OFN$

FRIMT RDS% ;6

IMRUT M

IF W 4 W THER PRIMT "HUMBER TOO LAREGEDY
FRINT CLZ%

ERKE = |

RETURM

FRINT RDSE jRUM

INFUT =%

UsE

EE

IF % = "@g" THEM PRINT "YOU HAVE BEEM DELETED FROM THE FILES!

FLE&SSE SEE YOUR TEACHER®
FRIMT CL3%®
FOF
EMD



43
440

4356
455
4&8

478

oen
~0 00

o LN

n

R
W

saa

E T

INPUT NME%,LLEVEL ,LDNE LCRRECT ,GLEVEL , BDHE , BCRRECT
PRINT CLS%

ERR = @

RETURN

IF NAMEE = MHME$ THEN Z@G6

Skl = @

UTAR 15

Call - 758

- PRINT "DATa DISSAGREES WITH RECORDS FOR STUDENTNUMEBER " jMLM

PRINT "a&RE Y0OU SURE YOU HAVE THE RIGHT NUMBER?"

CALL - 848

INPUT "OYAR 1 " pANSsS

IF "Y" = LEFT% (ANS$,1) THEN 3538

IF "N" < > LEFT$ (ANS%,1)> THENW 4&8

IMPUT "RE-ENTER YOUR NUMBER : " ;NUME

MNUM = Ual (hNUHMED

GOSUB 416

IF ERE ahlD Sl < 2 THEN Séa

IF ERE THEW 578

IF NAME® = NME% THEN z&@68@

FRINT "RE-ENTER YOUR NaHE & 7

IMPUT "3 " ihAMES

IF MNAaME: = WNME$ THEMN 2684

IF g = 2 THEN G786

Bl o= SW + 1

GOTO 448

PRINT "a&RE YOU SURE YOU HAVE THE CORRECT DISK WITH YOUR RECOR
DS ON IN THE SLOT 2"

INPUT "{YAMY @ Y jAlNSE

ANSE = LEFTE (APMNSE, 1D

-

IF aNS: = "Y' THEM 375

IF ANS% (> "N" THEW 578

PRIMNT "FLESSE MOW INSERT THE CORRECT DISK AND I WILL START AG
AN FROM THE BEGIMNNIMG,®

FOR I = 1 TO S68a

P NEXT I

-

GOTO 116

PRIMT "YOU H&JE MADE & BOO BOOO

FRIMT "EITHER w0OU H&WVE YOUR MUMEER OR THE NAME YOU USED LAST
TIME WROMG. GO AND SEE YOUR TEACHER A&ND HE WILL FIND OU
T YOUR MNUMEER. TO RE-RUM THIS PACK&GE, REEDOT  THE DISK."

EMD

UTRE 24

FRIMT "PRESS & LETTER TO COMTIMUE :

GET aMSE

HOME

LIN = 1

GOTO 78

FRIMT "WHICH SET OF PROELEMS DO vOU WISH TO DO?



zau

jov)
I
=

o
Ly
ot

Lo
T

000

e
Lo
it
jaoe]

PRINT

PRINT

FRINT "

PRINT

PRIMNT

UTAE 18

call - 958 )

INPUT "TYFE WUMEER OF YOUR CHOICE

IF LEN (&NS$) ¢ > 1| THEN 73@

IF ANSE = "1" THEW LIN = 1

GOTO 788

IF ANGSE = THEM PRINT

FOR I = { TO ie@@

MEXT 1

GOTO 736

GOTO 738

UTAE 12

PRINT "WHAT LEVEL DO YOU
&T,5% 1S THE HARDEST.
OURSELF OFF AT, . THE LESS LIKELY YOU ARE OF
E ANSWERS CORRECT."

CALL - 248 .

INPUT "LEVEL : "jANSs$

IF LEN (ANS$) > 2 THEN 7ga

L = Vsl (ANS$)

IF L < @ THEN

PRINT OFN$

PRINT WRTE jNUM

FRINT 1

FRIMT MAMES

PRINT

PRINT

PRINT

FPRINT

FRIMT

PRINT

FRIMNT

IMPUT

FRINT

FRIMT

PRIMT

FRINT

FRIMT

PRINT

HOME

FRIMT

FRIMT

1 .LINEAR EQUATIONS.,®

2, GUADRATIC EQUATIONS.Y

" ANGE

"NOT  IMFLEMENTED YET "

e
-

WISH TO STaRT AT. @

788

Lo el e

ROSE ;6
A%, BE, CF
WRT# ;@
i

B

C#

ML

CLE%

EEFR !
WISH TO USE THE FPROGRAM AGATN,
" HEMES
"3 UM
FRINT [#"RUM LINEAR EQUATIONS"

"REMEM
TWHER Y OU
FRINT *HAME =
FRIMT "“MNUMEER =
IF LIM = 1 THEN
WTEaE 18

FRIMT "PLEATSE WAIT.?

272 = PEEK (218) + FEEK {Z1%: % 254
Y o= FEEK (2227

Vo= PEEK (27

IF (¥ = {74 = 255 THEN RETURM

OR ¥ = |

USE:

18 THE EASIE
REMEMBER, THE HARDER YOU START Y

GETTING TH

i



1816 36K = ¥
: IF YY = 174 THEW 1@5@
: REM INPUT STRING TOO LONG.

16268 IF ¥YY = 254 THEN 1@8&a
1 REM BAD RESPONSE TO INFUT.(NUMERICAL)
IF YY = 255 THEN 1676
: REM CTRL C INTERUPT &TTEMPTED.
1635 IF YY = 42 OR YY = 5 THEN GOTO 11@@
1568  FOKE 21&,68
! PRINT "PROGR&M ERROR "YY"IN LINE "2Z
PRINT "PLEASE INFORM THE TEACHER"

—
[aN]
iy
1]

END
i REM AN ERRCOR IW THE PROGRAM,
1835 PRINT "IWFUT STRING TOO LOMNG. PLEASE REFRAIN FROM PLAYING!"

: GOTO 16ge
1848  PRINT "IT WAS ASSUMED THAT TEACHERS WOULD TYFE NUMEERS WHEN AS
KED FOR MNUMERICAL INFUT!

+ GOTO lage
1676 PRINT "DON‘T DO THAT!"
1628 FOR J = 1 TO 156a
MEXT J
UTae U
Call ~ 958
Xx = 8
: RESUME
11a@ IF ZZ < 188& THEN FRINT "THERE 15 AN ERROR IN YOUR DATA.
CAM YOU SEE YOQUR TEACHER ARD ASK FOR THIS RECORD TO

EE DELETED."
FRINT "IN THE MEaAN TIME,I WILL LET YOU CARRY ONWITH & NEW KNUM
BER."
: PRIMT "PRESS & LETTER TO CONTINUE @ "
1185 GET AkS%
T GOTO 176
111  PRIMT "DATA ERROR IN STUDENT ";l
r IF 22 = 36248 0OR ZZ2 = 26256 THEN LOWER = 1 + |1
1 IF LOWER <« = UPPER THEW S8225

1115  GOTO ZRZaS
1128 1F 22 > = 36418 THEN 30440
1138 GOTO 1@4@
ZREE  ANSE = "1
: GOTO ZA4@

HOME

FRIMT "WHICH SET OF FROBLEMS DO YOU WISH TO DOF
ZB16  PRIMT

PRIMT " LIMEAR ERUATIONS,
ZEZE  PRIMT

‘ FRIMT " 2.0UADRATIC EQUATIOMS."

2EEA  UTAR 1@

call - 758

INFUT "TYPE MUMEER OF vOUR CHOICE : *jaMSE

IF LEM (AME$) ¢ > 1 THEM Za3@



2648

-

L2asa

z840
agaaa

38616

I we

T Caa G
o = 8
s
K
A%

03 b v
* me  wsx 51 EEY

el
b
Yot
Bt
facd

IF @MNSE = "1 THEN FRINT "FLEASE WaIT.®

PRINT RDS%;6@

INFUT A%,B%,0%

PRINT WRT$ ;@

FPRINT A%

FRINT B%

PRIMT C%

PRIMT NUM

FRINT CL&S%

PRIMNT

FRINT D$"RUN LINEAR EQUATIONS®

ERD

IF AMSE = "2% THEM PRINT "MOT IMFLEMENTED YET."

FOR I =t TO 16@6

MEXT 1

GOTO 2636

UTAB 12

GOSUBR 2aaie

GOTO 206706

NAMEE = "¢

COUNT = & ,

PRINT "ENTER YOUR PASSWORD "

GET CH% .

IF CH® = CHR$ (13> THEN

FRINT

RETURN

IF CHE = CHR$ (&) THEN 26846

IF CH$ = CHR$ (32) THEW PRIMT "{cG)>";

GOTO 36626

PRINT * ";

NEMES = NAMEE + CHE

COUNT = COUNT + i

GOTO 3@8z0

IF COUMT = 8 THEM PRINT "{ciG)";

GOTO SH6Z6

COUMT = COUNT - 1

1F COUNT » & THEM MaMEE = LEFTE (MakE: , COUNTD

30TO 2B0SE

MEFEE = ¢

FRIMT CHR% o

GOTO 3pazZe

FRIMNT OPM%

FRIMNT RDS$ ;@
INPUT BMNMES sl T L

FRIMT CLS%

o

IF NaMEE £ > MME$ THEW PRIMT "IMVALID PRESWORD"
FOR I = 1 TO laaa

MEXT 1

GOTO 144

HOME

L

FRIMT "THESE &RE THE OPTIOMS AUaIABLE."



PRIMT .

PRINT " 1,LIST PROGREZEZ FOR ALL STUDENTES."

FRINT

FRINT * Z2,LIST PROGRESS FOR & RANGE OF STUDENT NUMEBERS .
PRINT :

FRINT " @.LIST PROGRESS FOR SIMWNGLE STUDENTS.M

PRINT

FRINT " 4,DELETE INDIVIDUSL STUDEWT RECORDES."

FRINT

1 PRINT * S.DELETE ALL STUDEWT RECCORDS.!

FRINT

FRINT " &.5HOW NUMBER USIMG PACKAGE
PRINT

FPRINT " 7.CHANGE THE PASEWORD."
PRINT

PRINT * 8.EXIT."

o UTaB 28

CaLL - g&g

INPUT "ENTER OPTION NUMBER : ";0FT

Qe OFT GOSUB 368286,303215,26358,30386 ,204%6,36540 ,285606, 30408
GOTO 2814

FRINT "INVALID OFTION NUMEBER."

GOTO 36185 :

LOWER = |

UFPFER = N

IF LOWER » B THEW PRIMT "NO STUDENTS FRESENT WITH HNUMBER > "L
OWER

FOR I = 1 TO 1geé

MEXT 1

RETURM

FRIRT DO yOU WAMT A HARD COPY PRINTQUT 7. COMLY IF & PRIN

TER I8 COMNECTED»"
IMPUT "iYsRy 2 Y jANSS
H&RD = @
IF AaMss = "Y' THEW PRIMT DFE;"FRH#1"Y
HARD = 1
HOME
FRIMT *STUDENT PROGREZE REFPORT®
FRIMT
FRIMT "STUDERT LIMEAR GUSDRATIC
PRIMT *"HUMBER LEVL DHE CRCT LEWVL DRE CRCT®
SHOWMN = @
FRINT OPPM$
FOR I = LOWER TO UFPPER
FRIMT RDS%E;]
IMPUT x4
IF X& = "g" THEMN 28304
IMPUT MHE$®,LLEVEL,LDME,LOREECT GLEVEL ,GDNE , QCRRECT



I|raa PRINT NHME®
i PRINT I3 TaBC 823" 1 ";LLEVELy TAEC 133" 1" jLDNE; TakB( 180 ;"1
"JLCRRECT; TaBC 25y "1 "3 OLEVEL; TARBC 3@) 3" 1" jADNE; TABC
CISP R I GCRRELT
36278 SHOWN = aHDUN + 1
! IF SHOWN < & THEN 282808
ZAz75 FRINT CLS%
: FRINT DE"FREH8"
za288 PRINT
- FRINT “PRESS “Q7 TO RETURN TO MENU,ANY OTHER KEY FOR MORE
* L
* L
ZEZES GET ANSE
H PRIWT
28274 IF ANS: = "Q" THEN GOTO ZB3ia
3295 IF HARD = | THEW PRINT D$"PRH¥1"
ZRz278 SHOWK = @
: UTkB 5
: caLlL - 758
PRINT OPN$
NEXT
FRINT CLS%
FRINT DE"PR#A"
UTaB 238
INPUT "PRESS PETHRN WHEN READY :" jANSE
RETURM
FRINT Y"ENTER RANGE 0OF STUDENWTS YOU REQUIRE QUTFUT FOR.®
IMPUT "LOWER BOUND : " ;LOWER
INFUT "URPER BOUND @ *;UPFER
IF LOWER < 1| THEN FRINT "LOWER BOUND MUST BE » 8 ,NOL CHAMGED T
E‘ 1 1
LOWER = |
IF UFFER > N THEN FRINT "THERE ARE ONLY ";MN3;" STUDEMTS USING"
FRINT "THIS FACKAGE,UFPPER CBOUND NOW "3H
UFFER = M
GOSUR 368265
RETURN
FRIMNT "WHICH STUDEWNT MUMBER »°®
Call - B4a8
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53]
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[£X]
P
[F2)
i
Laou

T INPUT "TYFPE 787 TO FINISH @ "3l
t FPRIMT
SE3D5 IF I = 8 THEW RETUREN
28388 IF I > M OR T < 1 THEM PREIMT "IMMLID STUDENT MHMUMBER !
: FRIMT "MUBT BE 2= 1 OR <= "M
i FRINT
: GOTO 26356
ZRETAE GOSUR ZBslé
: GOTO zZesse
SEEEe WTaE 2
: FPRINT "WHST IS5 THE MUMBER OF THE STUDENWT vyoUu WISH TO DELETE

':x 1



t

Y]
=
oy

T

~1
x)

UTale 22
1 Call — 8é8
r IMFUT "TYFE 787 TO FIMISH @ "3l
Ie4qee IF I = @ THEM RETURN
SEAGES IF I » MW ORI < 1 THEN FRINT "INUALID MNUMEBER !F
: GOTO 283%8 .
Je418 PRINT OPN$
: PRINT RDS$;86
INPUT M NMES AUSIL
FPRINT WRT$;1
PRINT @
FRINT AVAIL
AL = 0
PRINT WRT#;u
PRINT M
1 PRINT NME%®
1 PRINT 1
38440 PRINT CLS#$
r GOTO 38378
ZE490 PRINT YARE YOU SURE YOU WISH TO DELETE aALL STUDEMT RECORDS
':_7"
v IMPUT "(OYAND 0 " ANGE
1 IF LEFT$ (ahsS%,1)> < » "¥Y" THEWN RETURN
85608 PRIMNT OFNE
: PRINT DLT#
FRINT OFR$
PRIMNT UWRT::8
FRINT @ :
FRINT NAMES
PRINT @&
PRIMT CLS$
N =8
1 RETURKM
25408 FRINT "THERE ARE A MaxXImtuet OF " jhg® STUDEWTE"
1 FRINT "USING THE PACKAGE®
: PRINT "({LESS IF YOU HAVE DELETED SOMEX"
t PRINT ®PRESS aby KEY TO  COWMTINUE "
36558 GET A&MSE
1 RETURRK
ZESAE PRIMT 'R0 YO WaHT THE PASSWORD TO BE ECHOED 2
o INPUT ANy T yAaNSE
: IF LEFTE (eNS$E, 1 < » "v" THEM GOSUER Zanid
GOTO zehee :
IMFUT "ENTER YOUR PRSSUWORD o "itdAMER
FRINT OFR$
FRIMNT WET$:48
: FRINT b
1 PRIMNT MHAMEE
PRIMT AYsIL
FRIMT CLE%
: PRIMNT "FPOSSWORDE MO CHaRGEDR?
; FOR I = 1 TO {g@e
1 MEET 1
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30406
36410
36 S26
30438
36 446

RETURM
EMD
PRINT

FRINT RDS%41

OFN%E

INPUT X

IF X =
PRIMT
FETURN
INFUT
FRINT
FRINT

TPRINT

FRIMNT
FRINT
PRINT
PRINT
PRINT
FRINT
RETLIRMN

@ THEN FRINMT

CLS%

MMEE, LLEVEL ,LDHE, LCERECT , GLEVEL , GDMNE , QCRRECT

CLES
"MAME
"LIN

" QUaD

]

" LEVEL

DOME
CORRECT
LEVEL -
DONE
CORRECT

[ g
=t

H

i

3

L

]

ki

sHHMES
iLLEVEL
s LDNE

; LCRRECT
1GLEVEL
; QGDRE

s QCRREECT

UDENT HAS BEEN DELETED.®



APPENDIX B.

Program listing for teaching program.



Linear Equation Teaching Package.

g9
$8

25

10806

11@

144
158
1éa

[y
~.]
face

1&a

oy
X
26

214

o e

-

ne T wu  wm

'

ONERR GOTO 1@

PRINT CHR$ (4);"BRUN LOMEM:"

& LOMEM: 14384

PRINT CHR$ (4);"BLOAD HIGHER TEXT"

DIM E¢5),T(5),TEMP(S)

DEF FN ACA) = INT (¢ RND (1) - @.5) % A % 2)
D$ = CHR$ (4)

FIL$ = " RE[J)C(cE)ORC(cUYR(cH)DS"
RDS¢ = D% + "READ" + FIL% + ",R"
WRT¢ = D% + "WRITE" + FIL$ + ", ,R"
OFN$ = D% + "OPEN" + FIL$ + ",L&4"
CLS% = D$ + "CLOSE" + FIL%

FRINT OFN$

PRINT RDS%;@

INFUT NAME$ ,NAMES ,NAMES , NUM

PRINT RDS$ ;NUM

INFUT NAME$ ,NAMES ,LEVEL ,DNE,CRT,GL,QD,QC
PRINT CLS$

LS = LEVEL
DS = DNE
CS = CRT

CAaLL 3872
PRINT "{cL)"

U o= 1

H=1

c =1

IF NAMEE = """ THEN N = "V
GOTO 1786

C=0 4+ 1

IF C > LEN (NAME%) THEN lc&@

IF MID$ (NAME%,C,1)> = " " THEN 1&6@

GOTO 138

N = LEFTE (NAME$,10

FOR I = 2 TO € - 1 ;

IF MID% (NAME$,I1,1) > = "A" AND MID¥ (NaME®,I,1

THEN WN$ = N$ + CHR$ ( ASC ¢ MID® (NAME$,I,1)
Yo+ AsSC ("a"))

Sl

MEX

FRINT "O.K, "MNg" "

FRINT "1 will give you an example at the levelyou are at, th
en it will be »our turn.”

FRIMT

FRINT "Type “0° 1§ you don”t want the example, any o
ther key to continue @ "

FOKE -~ 148348,0

GET aNS#

IF AkE: = "G THEW 226

GOZUR 114649

GOSUE Zoaa

REM  EXAMPLE

FRINT "{cLiHow for z proklsm"

FRINT *Try thiz one "%



238 GOSUE 1168
: GOSUR 1998
1 GOSUR 3646 ‘
235 IF LEVEL < @ THEN LEVEL = 9
244 IF CRT = S THEN 2%8
258 IF CRT = { THEN DNE = 1
255 IF LEVEL > = 188 THEN PRINT "(cl)¥You are at the highest
jevel 'iHL1® B
2 PRINT "well done “NE
; LEVEL = 9%
268 POKE - 163248,90
: HTAB |
: UTAEB 1%
: PRINT "{cO)Type "0Q° to stop, any other jetter formore prob
lemes : "
1 GET AMNS#
: IF AaNSE = "@" THEN FRINT "<(cL)"
: GOTO 1@ade
z2e8 GOSURBR 1100
1 GOSUB 2aoe
1 GOTO 2446
27a FRINT *{cl>>"
IF DNE = DS THEN PRINT "You got rour firet problem wrong,"
: GOTO 31a
=68 PRINT "Yau haven®t got any right so far,”
31e UTag 7
FRINT "Do you wish to go to a lower level 7
PRINT Y3
HTAR |
3 INPUT "(Y / Ny " 3AaNS%
r ANSE = LEFT$ (AaNS%,1)
IF ANS$ = "hM" THEW ZB8@
324 IF ANSE < > "Y" THENW 318
338 UTAR 13
PRINT "
: HTAR |
: INPUT "Enter new level:” iaNES
: IF LEN (ANS%)> > 2 THEN 234
348 X o= UAL (AMS$)
: IF X > LEVEL THEW 3é4
354 FRINT "{c0)The problems sc far will not be counted”
: PRINT "Good luck tF

“x wn ma

: DNE = DE

: LEVEL = X

: GOSUE 19%%

1 GOTO 284
3&8 YTaB 1S

: PRINT "I »ou haven’t got any correct at thie level,how do vo
u expect to get harder problems right 23
: HTAR 1
; GOTO 228
1488 22 = PEEK (218) + PEEK (21%) % 25&
: ¥YY = PEEK (2225 ,
: IF (22 < 2866)> OR (22 > 48408 AND ZZ < 7888)>3 AND (YY = 235



THEN

P

1agla

t1aa

11za

1136

114a
1158

11é&8
1178

11%a

0
Y |‘_|‘]

-
[ N
o

[RVINS]
]
[ N

s

»  wm

LY -

218

[y
T
b

fa)

[
L SV o

Lo 0 1)
ARG

1245

RINT "{clLi0.k. ";N%

FRINT "Here are some more probleme.”

GOTO 236

FRIMT "<(cLYErraor " PEEK (2Z2)" in"

PRINT "statement " PEEK (218) + PEEK (21%) % 254

GOTO 16665

¥ = LEWEL - INT (LEVEL ~ 16) % 1@

X o= FN A2 % Y + 4)

IF ABS ¢X) < = | THEN 11@@

¥ = LEVEL / 18 + 1

ON Y GOSUB 115@,117¢,12688,12406,1256,1276,1266,1296,1276,1256
RETURN

REM  LEVEL¢18 ,é&x=8,N&TURAL NUMEERS

EC1) = ABS ( FN &CLEVEL % 2 + 43

IF E{1) = & THEN 11Sa@

X = ABS (X

Ef2) = X % E«1)

RETURN

REM 1a<=LEVEL {28 ,/3x=B, INTEGER MNUMBERS
ECL) = FM aA(LEVEL ~ 2 + 22

IF aBS (E(L1)) ¢ = 1 THEW 1178

Eezy = E{1) ¥ X

RETURM

REM 28 {=LEVEL <38, FRACTIONS

ECZ) = FM ACZE + 2

IF EC3) = ¥ THENW {248

IF Ef3) = @ THEW 1268

Edl) = EC3

ECZ)y = X
EFS = B.8881

MIM = AaBS (EC132

IF MIN » ABS (E(Z23r THEM HMIN = ABS (EC23)
FOR 1 = 2 70 MINM

4

o= EC1) &1

2 = Ed(Zy /1

IF ¢ aBSs oy ~ IWT Y3 4 EPFS) AND ¢ aBL (2 - IHT (22 < EFGC
3 THEN

ECly = IMT &% + EFS)

EvZy = IMNT {2 + EFZ2

MIM = INT (MIM 1 + EFZSO
REXT
IF EdZ2y £ @
EiZ2y = — E{2
RETURN
REM 38 <=LEVEL <46, DECIM&L MWUMBERS
ECLYy = FN ACLEWEL — 242 % FN &OL3 14
IF Ed1y = @& THEM 1248
Eozd) = Edly % X
FRETURN

THEM E<1) = — Efl:
3



1249%
12568

1285
1278

1275
1279
1286

1285
1289

.

1276

.

REM 48 (=L EVEL (86, x+A=R, INTEGER

EC1) = FN A(LEVEL - 2@

IF Eq1) = 6 THEN 1256

EC2) = E(1) + X

RETURN -

REM S8 (=LEVEL (&8, AxtB=C, INTEGER

ECI) = FN ACLEVEL - 4&)

EC2) = FN a(28)

E{E) = E{1) % X + E(2)

IF EXI) = 8 OR E(2y = @8 0OR E(1) =

RETURM

FEM &8 <=LEVEL (86, Ax+B=Cx+D, INTEGER

E(1) = FN A(LEVEL - Sé&)

E{2) = FM A{(LEVEL - 3&)

E(2) = FN p(2D)

E(4) = (E{1) = E{33) ¥ X + EC22

IF E<1) = E(3) OR EC(1> = 68 OR E(Z2) = @
B THEN 1288

RETURN

REM ge<=LEVEL 188, A(Bx+C>=D, INTEGER

Ediy = FM A(29) .

IF E<1» = & OR E<1) = 1 THEN 1290

EiZz) = FN A(28)

EC3) = FM &(z2a)

IF EX2) = @8 OR E<(2) = @8 THEN 12%2

ECd4r = EC{1) % (E{Z2) % X + E(3))

RETURM

FOR I = 1 70 16aa

NEXT 1

RETURK

REM  SHORT PALUSE

FOR 1 = 1 TO Zoaa

NEXT 1

RETURN

FEM LOMG PAUSE

HOOLOR= 3

¢ = LEVEL f g + |

Od oy GOTOD 28Z208,28386,210868,2128,2150

nEl

LWTaE ZB

FRIMT "Fress any» leiter to continue
POKE — 143&8,8

GET aks=%

FRETURM

L = 14

2T% = "Ta sglue this®

IF Evl: INT (ECLI Y Al &aBs (EfL1)y £

IF EXty » #.%2 THEW L = L + 14

IF EviYy £ 8 THERN L = L + 14

B, 220, ZEAD

1 THEM 1278

OR E{3)

y 2

1 THERN

o
Kot

L

5

L -

14

ORrR E(4)



2848  PRINT "C(cbLi)"E(1d"x = "E(2);
: H = FEEK (Zé&)>
: PRINT
1 GOSUE 1929
: UTB 13
i1 PRINT &T#;",divide”
! UTAR 1S
: PRINT "both sides by "E(1D

¢ GOSUR 1998
2658 FOR I = 17 TO 1%
: HFLOT @, TQ L,I
H HFLOT L + S5&,1 TOa H ® 72,1
: MEXT 1
28668 VUTAEB 4
1 PRINT E{1D" TECL)
1 GOZUER 1977
28678 UTAEB 17
1 FRIMT "Giving..."
GOsSUER 1998
UTeB &
: HTAB L~
! PRIMNT "x
: HOSuUB 199
HT™EB L 7
FRIMT "
Gosle 19%
1

+ 1
TE(ZMNSNECDD

+ 1
TEC2) O ECLD

AR IR
s am a=

GOTC Zetle.
2880 GOTO Za:zé
2a% REM FRACTION EXAMPLE, Z8<=LEVEL<3A
2188 L = 14

PRINMT "C(cLO"ECLX"A"ECZ)" x";
HTHE 14

FRINMT "= "E{3)

GoOSUE 1777

2116 UTag 12
¢ FRINT "Firset multiply both sides by
GOSUR 1998
UTaE 3
FRIMT Edly" UECZ)" ®#"E(Z)"x"y
HTRE 14
FPRIMT "= "E{S)"x"E(2)

o GOosuUR 1Ry
21z WUTak 17

1 FRINMT "Giwving..."
GOsUE 1973
WUTHE
ECZ
HT&SE 2
PRIMT Effi2"=";
HTsE L&
FRIMT "= "E(Z2
ST+ = "Pow®

EvZy ® ECZD

tJ

o 1o

{

GOSUE 17%9%
GosUR zA1d

L =14
FOTO 283

5T$ = "To salve this?

L = 4z

IF Edly = INT (EC123 THEM L = 14

Fa
s
[#x]
fxn



2148
2158
2140

22046

(SR Y]
R N

Y e

G R
e

22

]

r

Ped]
e .

GOTO 2825

REM X+a=8,EXaMPLE

SIGNS = "+

NUME = STR¥ ( ABS (EC(L1)DD

SN$E = "Take " + BUME + 7 from"
IF E<i)> < @ THEN SIGNE = "-F
ShE = "add " + WNUME + " to"
PRINT "(cL>x "SIGNE" " ABS (ECI))"
GOSUR 1299

H= 12

IF ABS (E{1)) > & THEN H = 14
UTAB 11

PRINT "First,"SN%$

PRINT "both sides.”

GOSUR 19298

YTAE 1

HT&B H

SIGRNE = CHRE (88 - ASC (SIGMNFEID
PRINT SIGN%; ABS (ECL2),

HTlE H + 14

PRINT SIGN$" " ARS (EC12)
GOsUe 12%¢%

YTAR 1D

PRINT "Giving..."

GOSUE {9298

1 UTABE 3

e me wE

FRINT "x + @ = "E{Z) - EC1)
GOSUE 17%&

GosUR 1998

WUThE 3

HTAE S

FRIMT ¥ "

GOSUE 1¥#9%

GOTO 2818

REM Ax+B=0 EXAMPLE

SIGHNE = "+

MUME = STRE ( ABS (E(2)))
St = "take " + RUME + " from”

]

.

b

IF E{2y < & THEM SIGNE = "~V
EhlE = "add " + MME + " fo”
FRIMT "{clL¥"ECL)

H = PEEK 132&)

FRIMT "wx "SIGHE" " AaBS (ECZ2320;
L = FPEEK {(3&) - H - &

HT&E PEER (28

FRINT * = "E

Ho= FEEE 324
GOolg 199y
YTaEeE 1l
HTAB 1§
FRINT "First,"SN$

FRIMT "both sides."

SOSUER 1998

LITaE |

HTaE L+ H + ¢

SIGHE = CHRE (B2 — 45C (SIGRE!)
FRIMT SIGHE; ABS (E{Z2)0y

HTAaBE K o+ 1

"ECZ2)



P
(3]
o
o

. W

2280
2278
H
2275
.
*
2228
2278
H
:
:
;
:

P
(92
iy}
facy]

2TZ8

VTAE
PRINT

GOSUE

UTHE

FRINT

GOSUB
UTeg

PRINT EC1>"x"y

GOSUR

GOSUB

5T =
L= 1
EC2)
GOTO
REM

Sig =

IF EX

S2E =

IF EX

53% =

IF E(

PRINT
ABS
GOSUE

UTwEB

PRINT "First put

GOsUB
Sis
UTRE

PRIMT E(13"x"52%;

22

GOSUE

UTaB
FRIMNT
GOsuUR
UTAE
FRINT

GOSUER
VTib

FRINT
GusUp
WTae
Ecly

ECZ

FRIMNT
L= 1
5T% =
ROSUR
GOTO

REM

5% =

IF E<
FRIFT
H=F
FRIMT
o= F
GOsUE

= CHR% (828 -

1
SIGHNS;
159

;v

ARS

15
"Gi’Jif’!Q- )
1993

3 .

TABC L + H + &)= "E(2)
1999
216
"Then"

4

= EC3

283

FAx+B=Cx+D EXAMFLE
"+M

- ECZ?

2y ¢ @ THEN S1% = "-"
wo_.u

2) < B THEM TSZ% = "+°
||+ n

ooE = Mt
"S1%; ABS (E(Z)); TAR(

4y < 8 THEWN
"CcLY"ECL )y
(EC43)

1597

1a

like termstogether.”
1998

ARG (BE1$))

3

SBE (ECZ) )Y x" TABRC
3

199%

14

Giving..."

19%8

il
SCUECTI Y823 ABS (ECE) ) "Ox" TAB(
1799
16
"Which giwves”
1998
7

[

Eviy — E4z)
Edd: - E0ZD
Edtoyte? TabBl
4

noa

1érn=

TECZE)

iloaa?
2a14a
Z2a30
AlBe+Coi=h ExAMPLE
1 + 113
Iy ¢ @ THEM 5% = "-v

ML "E(L)MENECE) " "EE Y MRS
EEK (3é)

EC4);

EEK

;
1977

b3
e
I

14)"=

CECZ» = "y

- E(2)

16) "=

féyn= "EC4);51%; ABS (EC

"E(4)y - E(ZD

b4



2378
2375
2388

rd
£1)
-Q
=

-

24468

[T

. ke

5N
~
i~y
=

2918

.

. e

-

g P
k]

[N
Bl

UTaB 13
HT&EB o
FRIMT "Firet divide both sides by "E(1D
GOSUR 1998
L= 14
IF &4BE (E{13) » ¥ THEN L = Z8
IF EC1)Y € @8 THEW L = L + 14
IF K ¢ H THEN K = 48
FOR I = 17 T0O {%
HFLOT ®,1 TO L,I
HFLOT H * 7,1 TO K % 7,1
NEXT
UTeB 4
PRINT E41);
HTaB H + |
FRINT Ed{13
GOSUER 19297
UTag 17
HTaB
FRINT "Giving..."
GOEUIB 1298
HTeslB L S 7 + 1
UTAE &
FRIMNT EC(Z2)"x "5%" ¥ ARE (E{(3)>" = "E{4) / E{13
ECS) ECty

o

Ed1) E{Z22
E{2) = E{(3)

E(E) E{4y / ECD

GOSUR 2818

GOTO 2218

FTCNT = @

IJ I_”“'1J$' — 1] i

POKE - 1&248,8

GET aAaNSE )

IF (""" ¢ = ANGEY AND (ANSE < = "2") 0OR {(ANS$E = =" 4aND NUME
= " ")y THEN FRINT ANS$E;

MUME = RUME + apSE

GOTO 2918

IF alME: = "H" THEW GOSUE S85a8

POF :

GOTO Z814a j

REM FOF REMOVESR Call TO THIS ROUTIME Akl THEM THE FROBLEM S
TaRETS &Ll OVER aGsIM AFTER THE ExaMPLE HeaS BEER GIVENM.

IF ANSE = " AMD PTONT = & THEW PRIMT abNEd,

MUME = RUME + ahS$

FTORT =

GOTO 2914

IF taMEE: = CHR: (83 aMb ¢ LEN dRUME? > 13 THERM HTSE FPEERE (36)
- 1

F;R I t‘{T kil EH :

HT&E FPEER (38 - |

IF RIGHTS <RUME, 1 = ", THEM FTCHT = #

IF ANEE = CHR: (&) akD LEM oMUMEd > 1 THEW WNUME = LEFTS (NUME,
LEM ORUMEY - 13

IF ANS%: = CHRE (13> THEMN REETURN

GOTo 2918

Il



F@ge FOR I = 1 7O G
TEMPCIY = ECID

r MEXT

i WR = @

; DNE = DHE + 1

1 REM FROBLEME

@i ¥ = LEVEL / 18 + |

ON Y GOTO 2615,2015,22088,3015,3310,2350, 3480, 3480 ,3420, 342

e

J01S  FPRINT "(cly'"E{1)"=w = "EC(Z2

r UTaB 19

: FRINT "Type “H” for help”®

p FRIMT '"Level=LEVEL" Correct="CRT
H= 2
IF EXL>Y >
IF E{1> X
IF E<X1y £
IF E<1) <
UTE 4
HTag H + |
t PRINT "x = “"3ECZ); " "y
1 L = PEEK (3&) + |1
UTAEB 18 '
HTag |
FRIMT "Enter intermediate answer"
: UTaB 4 '
: HTéE L
: NUME = "0
FRINT "y
HTab L
Ze5a  GOSUE 27049
48 IF UaL (MUM$)y = EC1) THEN GOTO 28580
78 BOSUB @186

: GOTO 3848

agE UTapr 1@

THEWN H = 4

INT (E{1)) THEN H=H + 4

THEM H = H + 2

INT (EC1)) AND ABS (E{1>) (1 THEN H = H - 2

[l aond
s S s N

L) () W (3
bl "
BN VIR Y

o B 1 B

“w  we  us

G 0 O
&5

: HTab |
! PRINT "Enter final result”
r PRINT * "
[V Y=
r HTakR H + 5
: PRINT "= "y
o GOSUER 2968
3@ TH IF Uil ¢miMEY = K THEM FRINT
r HT&E 1

1 MTeE 14
 FRINT "(cibell done "M
: CRET = CRT + |
¢ LEVEL = LEVEL + 2 - WR
o BOSUE 1772
i RETURR

- GOsUR A614
GOTO Z8EE
REM Ze<=LEVEL<Z8, FRACTION FROBLEM
FRIMT "(cLd"E(1a"SUECZ2)"s = "EC3D
: UTHE 268
: FRINT "Type “HY for help®

fad

e

Dol

o
e

(SR XY
XN

A

(308

U

H
oo
.



() L2
[N
bl

)
B
{33
byl

on

[ NN
RN
s 00
[acw)

T 3258

3z248

%)
&}
~J
2

[#3]
I
(23
i)

[(FR)
{8
~p
bnd

(N
LRA]
i)
fa)

o O

P

ol A1)

Lr s
- -

)
-

" es

FRINT "Level="LEVEL" Correct="CRT;
H = Z

IF ABS (E{1>»> » % THEMW H
IF E(1) < @8 THEW H = H + 2
L = 2
IF EX¢
K = 2
IF ABS (E(3)) » & THEN K
IF E<X32) < @8 THEN K = K +
UTaB 18

HTAE |

FRINT "Enter intermediate answer"

UThae 4

FRINT EX1)Y"A"ECZY %" TABC H + 2 % L + &))"y = "E(Z"xY
UTAB 4

HT&aE H + L+ 5

Gosue z%ea

UTaE 4

HTalB H + 2 ¥ L+ 6

Mig = NUME

PRINT "x =VE{Z)"%"}

GOSUE 2%6@

IF E{2Z)y = UAL (Nif) aND ECZ2y = VAL (KNUME) THEN 2288
GOSUE 4818

GOTO 324/

WTisB 1@

HTae | .

PRIMT "Which equals...

HTag H + 2 % L + 2

UTae 7

FRINT " H

HT&E |
GOSUE Zv@aR
HTB H + 2
YTk 7
PRINT "x = "3
Nig = MNME
GOsUR z2vaa

4

it

2) > 9 THEN L = 4

VIR

It

HTAB |
IF 1 = Vabk KHigry aND 2 o= Vsl (MNUMES THEM UTaE 1o
HTaE 1

FREIMNT "icOMMdel]l done "MNE
LEVEL = LEYWEL + 3 — LR
CET = CRT + |

GOEUE 1978

RETURM
IF Ediy = Wil optdr AlD el opbMesr = EdzZy = E03) THER UTAE
HT&kE ]

FRIMT "O.H. "MNE
GO=UR 1770

EdZy = E4Z2) % ECZI
GOTO 215

GOSUE sala

GOTO Z2848

REM  x+ia=B PROBLERM

Shlg o= M40

ia



7Y
o3
58]
=

03 0l
98] o
o i
& o

73]
w
=~
or

w ew omw

-

- me W

2]
ol
‘«,‘J
[ac]

P T LT

Lt
£
K]

20
{

113 0)
112

a)
[l A}
Lo ]

Sd1e

. »w

CPRINT

E. 1 .$_ Preey 2] "

IF E{1) ¢ @
81$ fy II+IR
FRIMNT ¥ (cl)x
UTAR 28
FRINT "Type ‘H’
FRINT "Level="LEVEL"
H= 2

IF 8BS (EC1)) 3
HTAE 1

UTHE i@
FRINT "+ ar
UTAE 4

— N

THEN Shi%

"ENEY " ABS (E(IOOt = "E(ZD)
for help"
Correct="CRT;

¥ THEWN H 4

it 'x M 1) ST»‘Ji‘ H # TA E; (

HTaB H + ¢

GET ANSE

FRIMNT ANE%E;

IF ANSE = S1% THEN

IF ANS% THY THEN

GOTO 2338

GOSUR <418

GO0TO 2E3e

HTaE

UThE 18

PRINT Sis®

UTAER 4

HTAB H + 1

GOsUE 2%60

UTeB 4

HTaB 11 + 2 % H

PRINT "= "E{2);51%;

1% NUM®

GOsUB Z2%04

IF ¢ ABE (ECL)) < 2
) THEW GOSUB &B1é

GOTO 328

ABS (ECL) )

2T&E

GOsUR

SBRO

what 72 "

Vsl (MIFY) OR ¢ ABS (ECL

HTAB

UTee 14

PRIMT "hich gives !
YTae @

HTmeB 2 0= H + 7

FRINT "= = "j

GOSUR 2Y460

IF sl (MapEr < > ® THER GOZUER s@1d
GOTO 2276

HTHE |

YTE 1 H

PRIMT "dcfiblell dons “MNE
LEVEL = LEMEL + 2 - WR

CRT = CRT + |
GOSUE 1778

RETLRM

REM Ax+B=C PROELEM

E;¥\‘J$ e i + 1

81 & o= hen

IF ECZ) ¢ 8 THEW ShE = "=

S{E = V4

FRIMT "(cL)"EC1)"x "SHE" * ABS (E(Z))" = "E(
UTHE 26

PRIMT "Twpe ‘H’ for help"

¢

s

5
'

VAl (MUMED



r PRINT "Level="LEVEL" Correct="CRKT;
P H = 2

: IF E{1) < 8 THEN H = 4

L3428 K = 2

: IF ABS (ECZ)) » % THEMN K = 4
3438 L = 2

: IF EC3) < @ THEN L = 4
3448 IF ABS (EC(3)) > ¥ THEN L = L + 2

2458 VUTabB 18

: HT&E |
1 PRINT "+ or - 7"
r WTRE 4

: PRINMT EC1)"x "SWE" " ABS (E(2)>; TABC H + 2 # K + 11)"= "E(3)

t HTABE H + K + %
: GET AakS$
FRINT AME%E
IF AaNE$ = "H" THEN GOSUR Seus
GOTO 3438
3455 IF ANSE < » Si1% THEMN GQOSUB &bi6
: GOTO 24%a
488 UTaB 1@
v HT@E i
1 PRINT Si1¢%" what 7 "
1 UTaE 4 ‘
: HTAaB H +
¢ GOsue z98
1 UTikE 4
: HTaB H + 2 2 K o+ |
: Mig = NUM%E
! PRINT "= "E{3);51%;
r GOGUR 2766
r IF ¢ aBS CEC2Y)Y £ » VAl (Nig)) OR ¢ aBS (ECZ)) 4 » WAl (hMUME)
» THEM GOSUE &616
+ GOTO Zg3é&8

. we  aw

Ko+ 11
&

(a

2445 UTAB 10
HTAE 1

r PRINT "Giving 7 0F
; WTaR 7

: PRINT E(L1)"x = "3
: GOSUE '738
D IF EC@) - ECE) 4 > VAL (HUME) THEM GOSUE &016

53
o GOTO 24
2476 E(z) =
: HTHE 1
D UTAE 16
s PRIMT "(cOyO.k, "iME
: GOSUE 1798

&5
ez - EC2)

¢ GOTO 2615
3458 REM  Ax+E=Cx+D PROELEM
2478 Si1E = "4
52_:5 o B H
s IF E¢2y < @ THEW S1% = "—"
: G2 o= "4
3568 SEF = "4
541 —_ ..
IF Ef4) ¢ & THEM 3% = "-"

g = M4



35168 PRIMT "(clL)"ECI)"x "Sie" " AaBS (E{z)»" = "EC(33"x "S3%" " ABS
(EC4))
WTsE 26 :
FRINT "Type “H’ for help’
PRINT "Level="LEVEL" Correct="CRT;
v H o= Z
: IF EC1} € @8 THEN H = 4
3526 IF ABS (EC1)) » ¥ THEN H

e a® am

I
xI
+
N

IF ABS (E(2Z)) » @ THEN K = 4

il
£

: IF ABS (E(3)) > ¢ THEN L
3546 IF E{3) ¢ & THEM L = L + 2
3558 UTAE 1@

HTAER |

PRIMT "+ or — 2"

UTAE 4

FRIMNT EC1)"x" TAEC K + H + 3"y = "E(d);
HTEB H + 3

GET &%

PRINT &%

-

e =a  wm

: IF 5% = "H" THEW GOESUB S6G@
1 GOTO 2494
555

IF (5% ¢ > "+") AND (8% < > "=") THEN GOSUEB &@16
GOTO 3558
UTHE 16
1 HTAE 1
: PRINT S%" what 7"
1 UTAE 4
t HTAE H + S
: GOSUB zoad
: IF NOT ¢{5% = "~" AND EC3) = UaAL (NUM$)) OR (5% = "+" AND E(3
Y = — yal (HNUM$)))> THEN GOSUE &618 ;

P
a1l
FN
ot

: GOTO 3556
3578 UTAB 1@

: HTAE |
r PRIMT "+ or - 2%
y UTaE 4

HTAE H + K + 5

FRINT "x = "E{4)y

GET %

FRINT S%;

L = FEEK (3&)

IF S% = "K' THEM GOSUE 5066
GOTO 2478

IETE IR S% ¢ 0w et SR S 40 % Ua " THEM GOSUE £816
GFOTO 2574
a8 Wb 1d

HTeE 1
t FPRIMT Z%" wmhat 7
: WTRE 4
p HT&EBE Lo+ o
1 BOsUR z2¥e9
IR MOT (0%
Tom e U
r GOTO 2574
UTwE 18
HT&E |
PRINT "bihich gives ¥

F o= "= gMND ECZ) = LAl (MUMEN: OR (S$E = "+ aND E(2
sl CNUMEY 33 THEW GOSUR &618

[ XN
chn
I
o



r UTagR 7

1 HTaR H + 7

: FRINT "x o= "y
HTéaB H O+
GOsUR 2788
Mig = NUM$
UTae 7

HTaBe H + 7
PRINT "x = ";
: GOSUR 2768

: IF NI = "1% aAND X = Ual (NUM$EY THEN UThB 14

ax BE omw

1 HTaB |
; PRINT "<{clell done "N#%
: GOSUR 12%8
: LEVEL = LEVEL + 2 — WK
: CRT = CRT + i
RETURM
Ta40E IF CECL)Y — E(2) < > Ul (ht$)) OR (E{4) - EC2) < > Uil (NUMED)

THER GOSUR &818@

: GOTO 35%4@
3ste ECLY = E(LY - ECR)

v E(2) = E(4) ~ ECED

: UTkwB 1@
HTAB 1
PRINT "{c 0.k, "
GOsUB 1778
GOTO 2815
REM &(Bx+C)>=D PRGELEP
5$ et 1 + H
IF EC33 < @ THEW % = "-"
PRINMNT "(cLY"E{1y"e"EC2Zy"s "g%" " ABS (EC3)2")2";
1 H = PEEK (3&)
: PRINT " = "E{4J;
: L = FEEK (3&»
i UThB Z4
1 HTaE 1

) D)
r

LI ]
face i an

[
(4N
O
.

: PRINT *Type “HY for help"
t FRIMT "Level="LEWVEL" Correct="CRET;
: IF H > L THEW L = 4@
2448 MTAEBE 18
1 HTRE 1
: PRIMT "bhich operation L “3
: HTHE 17
: GET aAkS#
1 PRIMT AkS$
1 IF @akEE = "HY THEW GOSUER Doae
r GOTO 2435
2545 IF aE$ o B THEN GOSUER 4814
1 GOTOD 24494
ZEBE O FOR 1 = 17 TO 1%
HFLOT &,1 7O (H - 13 %= 7,1

: HFELOT (H + g3 = 7,1 TO L o# 7,1
: PNEXT
r UTak (@
HT&E
¢ FRIMT "Divide both sides by what F "
r Tl 4
1 HT&EB H O/
: GOSUR 29468
P Mg = pUME
1 WTAR 4
HTae H o+ 7

m baon) r‘,-’,



2 we us=

03
.

[
[scn )

0
i
2
P

Seee

-

P

LY

[}
o]
ot

ik

(o)
[
5

GOSUB

GOTO 3
UTARE |
HTHE
PRINT

268
y <
&50
@

> oMAL

"Which

gives

7

(NUMEDY OR ECLY <

>

VTaR 7

PRINT E{2)"x%
G08UB 2989
IF E<4y ~ ECL) < > Ual (NUME) "THEM

"eE" M ABS (EC(I)Y =

GOTO
ECE)
EC1D
EC2)
EL3) =
UTae o
HTAEB 1
FRINT
GosUB
GOTO 3
FOR 1
T(I
NEXT
FPRINT
GOSUR
Gosue
GOsUB
FOR I
ECI
NEXT
RETURM

o

3&60

ECTD
EC22

- EC3) »
EC4) / ECS)

5]

"cDyQ.k,
1998

460

= 1 T4 3
= E{1)

"(clLiHere i<

1998
t1aa
2064

= 1 TO 7
= T{IJ

"NE

how

ite

done”

PRINT "<cbl?Scrry» but there

PRINT "The level will be
blems.”

LEVEL = 15

GOSUE | ¥9%

GOTOD 38148

FRIMT "(cbLiSorry but there

FRIMT "There may be came

GOSUR 1997

RETURM

GOsLE

are no

AR

: UTAE 15

i
Face]
ba
facn}

A0 2R

HTHE

PRIMNT “WROMNG

WR = WR + |

IF LR = 2 THEW POP

FRIMT "icliHsre iz

GOSUR :

FoOr 1
Edly =T

REXT

FOsUB B

LEWVEL = LEMEL - |

RETURM

PRIMNT *Try again®

GOSUR 1798

UTHE LS

PRINT

RETURM

FOR I = 1 T0O S8
X = PEEK { -

it i"‘“$'

frows toogdo Gt

1&m380

are no problems
reset to 15 for

problems

VAl (Wi®) THEM

Gosue &@1@

at this
you to

. at this

i
i1

o
o3

s
D_._a
=}

GoSUR se1le

tevel .
do eome pro

level . "



1e6as

»
H
S

SCLJ

1aa

A

»
’

lapia
tpaza
1aa38
{apdn
laaco

lagsd
19878

FOR Jd =1 TO 2

MEXT J,1
RETURN
POKE ~ 1&345,0
IMNPUT "dcl)are »ou sure »au 1w
IF LEFT® (A&NS%E,13 < » "Y' THEN 284
FRIMT
PRINT QPN%
FRIMT WRT# ;NUM
PRINT w1t
FRIMNT MNaMES
PRINT LEWVEL
FRINT DRE
FRIMT CRT
FRINT QL
FRIMNT @D
FRINT QC
PRIMNT CLS%
CALL 23875
FRIMNT "O.K. "M%
FRIMT "You did "DHE - DS" groblems®
PRINT *You got "CRT - CB* right®

IF DNE - DS < > 6 THEN PRINT "This is

- DEY % @@ + .5y S gty
IF LS » LEVEL THEMW 1a6B5o@
IF LEVMEL = LS THEN 18840
PREINT "You went up by "LEVEL - LS
FRINT "leuels to level YLEWEL
GOTO {@ara
FRINT "You didn’t do well, going down
LEVEL
GOTO @878
FRIMT "You =taved at lewsl "LEVEL
ERi

BOINT COCRT -

nyp oo
u'_i

LEVEL"

c=y 7

fevels

{ DNE

to

H



APPENDIX C.

Sample output as shown by a dump of the
high resolution graphics screen. '



-11(-6%x + 8) =

Which ope
4+ - /

¢

169

t '
e
=
ST

Type *H? for help
Leve | =90 Correct=0

~11(-6x + 9) = 165

=11 -11
-6x + 9 = =15
O.k. David

Fig (2).

Fig (1).
This shows the actual character

size of Higher Text. Due to
blurred edges on the pixels,
the actual screen characters
are more rounded than those

above.

Fig (1) to Fig (7) show the
sequence of steps required to

solve a problem at level 95.



"6Xf + 9 = —-15
-6x + 9B = -15
Fig (3).
+ or - 7
Type ?H? for help
LgSe!=95 Correct=0
-6x + 9 = =19
-6x + 9-9 = -15-9E
- what 7
Fig (4).
Type *H? for help
Leve =95 Correct=0
-6x + 9 = -15
-6x + 9-9 = -15-9
-6x = -24E Fig (5).
Giving 7
Type ’H? for help

Level=93 Correct=0




-6xX = -24

X = -24/-68
Enter intermediate .
answer Fig (6).
Type ’H? for help
Level =93 Correct=0
-6x = -24
X = —-24/-6
= 4

Fig (7).

Well done David

Type Q7 to stop,
any other letter for
more problems : B

Are you sure gou

Wwish to finis Y
0.K. Dawvid
You did | problems
You got 1 right
This i1s 100%
ou Went up by 2
evels to level 97

1E

Fig (8).

As a safegaurd against a student
accidentally typing 'Q' when wanting
to do more problems, they are asked

if they are sure they wish to

finish, before giving their progress

for that session.



0.K. David,

| will give Yyou an
example at the level
you are ats then it
will be your turn.
Type ’Q* if you
don’t want the
example, any other
key to continue ¢

Fig (9).
This is the first display given
on the screen. From here, either

an example or a problem is given.

Fig (10).
The first screen of an example 1"13)‘( -24= -15x -8
at level 75, giving the order 3_13X+15X= -8+24
. s{ -13+135)J>x= 16
in which lines come up to the 22X — 16
screen. Each line is displayed 2 F ' rst put } ‘ke terms
with a pause between each T Oget her.
. 1Giving...
tine. sWhich gives
sPress any letter
to continue - B
Fig (11).
,_2_}"‘, = _-L_g_ The second screen of the above
2 2 exam i {
ple, also showing the order
X = 16/2
= 8 in which lines were displayed
to the screen.
NOU?diVide
both sides by 2
Giving...

Press any letter
to continue :

®




APPENDIX D.

Teacher documentation.



Teachers Section.

To gain access to this section.

To gain access to this section, boot the disk. You will
first be asked if you have used this package before, to which
yvou type “Y'. You will then be asked for vour student
number, which is “0' After this, vou will be asked for vour
password, which is not echoed to the screen while vyou are
tvping it. The 1initial vpassword when you get the disk is
TEACHER, which vou can change later if vou wish.

Now in the teachers section.

After this, vou are théh in the teachers section section
of the program, which allows you to access to the records to
the records to see how each student is progressing. This is
accomplished by a menu being displayed, and yvou typing in the
number of the option ybu wish to do. The options are :

1). List progress for all students.

This first asks you whether you wish to have a hard
copy printout of the output. Anything but a "Y' in the
first position is taken as a "no". If vyou type "ves" and
there 1is no printer attached, the system will hang until
vou connect and turn on a printer, or press RESET, After
the latter option, type “RUN' and start again.

In either case above, the program will give a title,
with column headings, and displav up to eight student

records per screen at two lines per student, pausing for
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2).

3).

a character to be typed at the end of each screen. If
"Q' is typed at this point, the program will go back to

‘the menu.  When the last student has been displaved, vou

are asked to press RETURN when you are ready to return to

the menu.

List progress for a range of students.

This is done the same as 1) above, except this option
only displays progress for a range of student numbers.
This first asks you the lower bound,‘and then the upper
bound of the student numbers vou wish to display. From
here it goes to the section described in 1).

List progress for individual students.

For this, you type in the number of the student vyou
wish to view the records of, followed by a RETURN. The
progress of the student with that number will be
displayed, if théy haven't been deleted. Once you have
finished listing the students you wish to see, 'tyDe 'o°
to RETURN to the main menu.

Delete individual students.

When students have finished using the package and are
not using it again, it 1is ©possibhle to delete each
student, thereby making space available for other
students. This can be done by tvping the number of the
student record you wish to delete. When vyou have have
finished deleting the students vou wanted to, type '0' to

return to the menu.
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5) .

6) .

7).

Delete all student records.

If--vou delete all student records by using 4), svace
will still be allocated on the disk for the maximum
number of students who had been on the records since the
last time this option was used. Using this option will
actually delete the records file and reinitialize it with
the record 0 of the file intact. Record 0 contains vyour
password, the number of students using the package, the
number of the last student to be deleted and the number
of the student who last used the vpackage. When this
option 1is used, to vprevent accidental erasuré of the
file, you are asked if you are sure you want to delete
all the student's records. Anything but a “Y' in the
first position is-taken as "no", and the records are not
deleted.

Display number of students using the package.

This option takes the number recorded in record 0 as
the number of students using the package and displays
this at the terminal. If any students have been deleted,
the number of deleted student records is not taken into
account, as its prima:y use is to to make sure students
don't tvpe 1in a number which is too big and bevond the
end of the records file,

Change the password.,

This option allows you to change the password to
prevent students obtaining access to the records other
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than that access which the eprogram has to check and
update student records when the student uses the package.
It first- asks if vou want the password echoed to the
terminal for verification, to which vou type “Y! ot NTY,
followed by a “RETURN'. When vou wish to use the package
the next time, you will need to use this new password.

8). Exit to Avplesoft
This Jjust finishes execution of the program and

returns You to Applesoft, with the program still in

memory,

Recovery.

1f for some reason; the records file becomes corrupted,
or destroved, it is not possible to gain access onto the
system for either you or any of the students. In this case,
to recover the file, type “RUN LOAD', the file “LOAD® being
on the disk provided. This will delete the current record
file, and create a new empty file with the vassword TEACHER.
You will then be able to use the package again, although all
students previously using the package will have to start
again, as the original file is deleted.
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APPENDIX E.

Student documentation.



Student Documentation.

What the package does. .

This 1is a program which will try to teach you how to
solve linear equations, by giving you first examples, then
problems to work on and solve.

How to get on to the package.

The program will first ask you if you have used the
package before. If it is the first time, vyou type °N'
followed by RETURN . The program will then ask you for your
name. You now enter your first name followed by a space and
then your surname. The program will then tell you your
student number, which you will have to remember if vyou wish
to use the package .again and be able to start at the same
prlace as you léft off last time. Once you have remembered
your number, type a letter to continue. You will then be
asked which level you wish to start at.: There are 100
levels, ranging from level 0 to level 99, 0 being the
easiest, 99 the hardest.
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The sort of problems you can expect at each level are :

Level Problem Types

0 -9 ax =b all natural numbers.
10-19 ax = b all integer.

20~29 a/b x = ¢ all integer.

30~39 ax = b x integer. a,b real.
40-49 x +a=»b all integer.

50-~59 ax + b = ¢ all integer.

60-79 ax + b=c¢cx +d all integer.

80~-99 a{(bx + ¢c) = d all integer.

If you have used the package before. , ; :

If you have used the package before, you will be asked
for your student number. You will now enter the number which
you were given the first time you used the package. After
this you will be asked for your name to which you will type
the same name you used when you first used this package.

Once you are on to the package.

‘Once you have done all the above which applies to you,
you will then have to wait while another program is loaded.
After it has been loaded, you will be asked if you wish to
see an example of the type of question you will solve. = IFf
you have not tried any problems at this level, it would be
advisable to have an example shown so you know how to solve
this type of problem. If you do not want the example, type
*Q' and you will be given a problem straight away. If you do
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ask for an example , the program pauses after it ‘writes
anything on the screen for you to read it, before showing the
next line, If you want another example while doing a
problem, type "H' when asked for any input.

Some problems take more than one screen.

Some problems go through a series of steps to solve, each
step taking a screen full to explain, so you will be asked to
type a letter at the end of 'each screen full. Once the
example has been given, you will then be given a problem to
do.

What comes up to the screen.

For each problem, the equation is first displayed at the
top of the screen, with the instruction "Type 'H' for help"
and your progress as to which level you are at, and the total
number of problems you have got correct so far. Diagrams
showing what comes up to the screen can be found in Appendix
C, Fig (1) to Fig (7). The first step in solving the problem
will then be displayed and you will be asked for inéut.
Three things can be typed in at this point, and any other
‘time you are asked for input during a problem. They are :

1). “H' for help.
This will then give you an example of the type of

problem you are doing, returning to the start of the
problem which you were doing when you typed “H' once the
example you are being given has finished.
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2) . An operator.
If you are asked for an operator, either +,-,%, or
/.you will then type the operator which you think will be
the one which can be used to solve the problem. The only
other character which you can type at this point is “H'.
You do not press RETURN after this.

3). A number. ;
If it is none of the inputs above, then a number is
expected. This number may be negative,’in which case the
- gsign must be in the first position. If the number has
a decimal point in it, there must be only one decimal
point typed in. The program will not let anything but

-

this input be entered. You can use the <-' key to
delete a number if you make a mistake, but only before

you press RETURN.

Mistakes.

If you make a mistake, you will have another chance to
enter the correct answer, except if you have already made two
mistakes in attempting this problem already, in which case
you will get the whole problem wrong and you will be shown
how it shouid have been solved. If this happens, you will go
down one level, If you get the problem correct, you will go
up two levels minus the number of mistakes you made while
doing the problem.
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Object of each problemn.
You will then step through the problem, until you find
the value for “x', possibly going through three screen fulls

of working.

To stop getting more questions.

Once you have finished the problem, You will be asked to
enter "Q' to finish, any cther letter to continue on with
another problem. If you type anything other than "Q',
another problem will be given to you. If you type ~Q', the
program will make sure you wish to stop, then it will display
how well vyou did, and store your progress on disk for next
time you use the program. To run the program again, turn the
computer off, then back on again.

‘Stopping an example.

If you do not wish to see all of the example, you can
type “CTRL C' (to do this, hold down both the “CTRL' and the
“C' key at the same time). This will give you another
problem to do.
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