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in an investigation of the value of microcomputers and specially

designed software materials in mathematics instruction with 90

learning disabled, emotionally impaired; .and mentally retarded _

students in elementary, middle school and high school classes. Ss

were divided into three groups: experimental {(Ss received computer

lit: racy training and used specially designed software materials);

usage (Ss had access_to the same hardware but had no literacy

training and used only commercially available software); and control.

Pre- and post-test scores on the Key Mathematics Test taken by ali

students measired achievement in Total Mathematics; the test also

prcvided a Computation Skills subtest score which was used in

analyzing projsct results. Results included differences at middle;

elementary, and high school levels. Findings suggested that in the _

middle school, microcomputers may be more effective than traditional

fiaterials alone. Data from elementary and high school classes did not

demonstrate more significant effectiveness for microcomputers. _

pifficulties in research design are noted as factors affecting levels

of significance are identified. Also included in the report are an
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inservice guide for presenting material on classroom use of

computers, a description of 17 computer remedial math programs, a

computer instructional manual; and a manual to teach students to use

the PET computer. (CL)

o
N T I Lt L I TR e e e e e e e e T R T S L e L L AR
* Reproductions supplied by EDRS are the best that can be made
*

A EERERKE R AR A AR AR AR R RRRRR A AR AR A AR KRR KRR I R X X

~ from the original document.
* %k



ED244493

lE7CZ_‘/‘4bwéRL'7“9%ST"

ERIC

Aruitoxt provided by Eic:

__U.S. DEPARTMENT OF EDUCATION
NAL INSTITUTE OF EQUCATION

EPUCATIONAL RESOURCES, INFORMA TION
. __CENTER (ERIC)

This doumwm has been reproduced 3

o hum lln PErson or orgameaiion
ting [}

Minar

reproduction

n » huve lu-nn m.ldu 0 nprove
Y Qudle ly

. Pmnls ul VIBW I GEIILNS stated i ths do-y

ment Ju hot necessanly tepresent oticial NIE
nosmon ot pahcy

\ Model Program in Microcomputer Utilization
A Model Program in Microcomputer Uti
* wgth Handicapped Students

(U.S. Department of Education
Grant #G6008100281)

FINAL PERFORMANCE REPORT

William Humel
Robert Hahn

Linden Community Schools
Linden; Michigan 48451
Becember 26, 1982

oL



This report is divided into four sections: (A) a brief review of the

objectives and methodology of this research project; (B) a summary of findings,
and (C) a brief discussion regarding the potential implications of our results;

arid (D) an Appendix section which includes copies of all materials produced in
conjunction with this project.

Further questions regarding any of this information should be directed to

the co-directors of the project, William Humel and Robert Hahn; Linden Community

Schools, Linden, Michigan 48451, telephone 313-735-7821: -
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A. METHODOLOGY

1. Objectives

The primary purpose of this project was to 1nvest16ate the potentlal value

of m1crocomputérs and specially-designed software matertais in the mathematics

instruction of learning-handicapped students.
Specifically, we established these objectives:

(1) to determine whether the use of microcomputers with 1earn1ng

handicapped youngsters increased their rate of learming in

mathematics;
(2) to determine if a comprehensive program using computer literacy
training for teachers and students and specially-designed soft- -
~ ware resulted in greater gains in-mathematics when compared with
comparable classrooms using similar equipment and commerc1ally~
produced mathematics software; but w1thout literacy instruction

(3) to design a sequential set of b351c instructional mathematics

programs for use with 1earn1ng handicapped youngsters; and

(4j to. prov1de these instructional programs to other interested
school districts within Genesee County, Michigan and to develop
a means for duplication and distribution throughout the State.

2. Methodology
This study involved approximately 90 students who had been formally identified
as being 1earn1ng disabled; emotionally impaired; or mentally impaired. These’

students were assigned, for a portion of the school day, to one of 21 special educa-
tion classrooms within the Linden, Lake Fenton or Fenton school districts.

purpose of this study

(1) an Experimental group, which received édﬁpﬁtér litéra'cy training

materlals,

(2) a Usage group, which had access to the same amount of micro-
computer hardwaré as the Experimental group, but did not
undergo literacy._ training and uséed commerc1ally available
software materials; and

(3) a Control group, which did not have access to hardware or
softwa ware materials.

A sequentlal set of basic instructional programs in computational skilis was

written, refined, and duplicated for use in all Experimental group classrooms.

A1 students.inVoiﬁéd in this study were pre-tested and post-tested in Mathematic




achievement; using the Key Mathematics Test. This test scores student achievement
in Total Mathematics; and also provides a subtest score specifically in Computation
Skills, which was used in analyzing the project results.

- All classrooms in the Experimental and Usage groups were provided with identical
inventories of microcomputer hardware. Whereas the Experimental group classrooms _
utilized specially-designed programs,; the Usage group classrooms were provided with
commercially-available Mathematics programs. Teachers in the Experimental group
attended at least 10 hours of inservice on computer literacy.




B. RESULTS

~ For the purpose bf this study we have accepted .10 as the accepted level
of significance: This level was chosen because we view the study as a preliminary

investigation into a relatively new area of research. Additionally, because of
the field based nature of this study many importait variables such as individual
pupil time on the computer, uniform quality of computer time with respect to soft-
ware, areas and degrees of student handicaps,; as well as the investment with which
individual educators approached the study; could not be controlled. The results

 may therefore be viewed as an indication of areas into which further research may
prove productive. ' .

There were 3 basic hypotheses which we investigated:

than traditional classrooms in the remediation of math

deficits in learning handicapped students.

First, classrooms using computers would be more effective

Second, computer using classrooms supported by a program of

instructional and voftware support would be more effective
than non-supported computer Using classrooms in the reme-

diation of math deficits in learning handicapped students.

Third, classrooms using computers would be more effective than

traditional classrooms in enhancing student attitudes
towards math.

A two way amalysis of variance was performed on the three grade levels involved

in the study (elementary, middle, and high school), versus the three Experimental
groups (control, computer usage, and computer experimental). The analysis was
perforiied with respect to, total math gains for both full time students _(students
receiving all math instruction in the special education program), ahd full and part
tifie students (students receiving all or part of their math instruction in the ™ ——
specidl education program). Similar analyses of variances were performed with
respect to gains in specific computational math skills: No significant differences
were found between the three conditions when all grade levels of students were
included for either math gains or computational gains. However; in each case the

differeénces between the 3 grade levels (elementary, middle and high school) were
found to be Significant at the .05 level (See Tables I through III and Figures I
through IV). Because of the significant differences between the groups, data from

each of the grade levels was re-evaluated. Records of computer usage indicated a

lack of appropriate computer usage within several of the high school classrooms:
Computer logs indicated that within these Usage and Experimental classrooms computer
time for students was not only limited but was also almost totally geared toward non-

instructional game activity. For these reasons, further analysis of results will be
restricted to elementary and middle school students. *

A two way analysis of variance involving two grade levels, elementary and middle

school, and the three experimental groups indicated a significant difference in the
predicted direction at the middle and elementary level between the three groups for
total math gains with full time students; (p =_.06). In additionm, significant differ-

ences were found between the grade levels for following conditions:



Total Math - All Students (p=.05); Total Math - Full Time Students .p=.013); and
Computation - Full Time Students (p=.08). See Table IV.

Because of the significant differences between the two grade levels, amalyses
of variance were performed for each group at the middle school and elementary levels.
Significant differences were found.at the middle school level for Total Math - Full
Time Students (p=:08) and Computation - Full Time Students (p=.10). See Table V.

fn order to assess the overall effectiveness of computer usage, 4 two-way analysis
of variance was performed for two grade levels, elementary and middle School, versus
two conditions, control and computer classtooms (combining data from the Experimental
and Usage groups): Significant differences were found between the two conditions for
Full Time - Total Math scudents (p=:04) and Full Time Computation students (p=.05).
See Table VI:. Further univariate analyses of variance were performed at the elemen-
tary and middle school levels for the two groups, control versus computer classrooms.
Computer usage produced significant differences in the predicted direction at the
middle school for all groups: All Students - Total Math (p=.09); All Students -

Computation (p=:05); Full Time - Total Math (p=:04); and Full Time - Computation
(p=:03):. See Tabie VII.

A two-way analysis of variance was performed involving the three grade levels

and three groups to measure any significant changes in attitude towards math instruc-

tion. No significant changes were present.

Analysis of usage logs revealed no significant data. There was a great deal of

incomplete data at some grade levels, and statistical analysis of the logs was deter-

mined to be inappropriate.
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TABLE I
Two-Way Analysis of Variance
~— 3 Grade Levels versus 3 Fxperimental Groups*
L F as p. Value
Total Math / All Students
Control vs Usage vs Experimental .96 (2,122) :39
’ .71 (2,122 .03

Elementary vs Middle vs High

(23]

Full-Tiie Students

Control vs Usage vs Experimental .83 (2,75) .44
Elementary vs Middle vs High 5.12 (2,75) .00

Computation / All Students
Control vs Usage vs Experimental 1:67 (2;122) . .19
Elementary vs Middle vs High 13.01 (2,122) .001
Full-Time Students

Control vs Usage vs Experimental 2.01 (2;75) 14
Etementary vs Middle vs High 8.96 (2,75) .001
*Note -interactions were not significant for any group

TABLE II

Mean S.D. - Mean  S.D.

N
Control - Elementary 6 .57 .38 .95  1.02
Middie 12 .68 .56 .83 .81
1 ,

Usage - Elementary 4 5 .46 .60
Middle 8 .91 .41 1.54 .91
High Schoot 4 .68 .48 .83 .33

Experimental -Elementary 4 48 ;51 .38 .57
Middle 21 1.16 61 1.59  1.10
High School 12 .35 .83 .26 1

A




TABLE III

Summary of Scores (All Students - Full § Part Time)

Total Math Computation
| N Mean  S:D: Meari S.D.
Control -Elementary 9 :63 .37 1.24 .93
Middle 13 .68 .54 .85 .78
High School 14 - .62 .88 .51 .74
Usage  -Elementary 5 .54 .40 .68 .45
Middle: 13 .95 .41 1.24 .86
High School 6 .32 (71 .37 .76
Experlmental - Elementary 25 .76 .42 1.30 .71
Middle 27 1.01 .62 1.53 1.03
High School 19 .61 .84 .33 1.05

TABLE IV
Two-Way Analysis of Variance
2 Grade Levels versus 3 Experimental Groups#

Total Math - All Students F df b vatue
Control vs Usage vs Experimental 1.62 (2,86) .20
Elementary vs Middle 3:97 (1,86) .05

Full Time ,
Control vs Usage vs Experimental 3.04 (2,;49) .06
Elementary vs Middle 6.58 (1,49 - .013

Computation - All Students
Control vs Usage vs Experimental 218 (2,86) 12
Elementary vs Middle : .20 (1,86) .66

Full-Time
Control vs Usage vs Experimental 1:94 (2,49) .13
Elementary vs Middle 3.21 (1,49 .08

#Note - interactions were riot significant for any group




TABLE V
e Analy51s of Variance at Elementary and Middle School
Levels for Control vs Usage vs Experlmental Groups

£ af p.value
al Math - All Students .82 (2,36) .55
' Full-Time 07 (2,11) .94
putation- All Students 1.47 (2,36) .24
Fuli-Time- .24 2,11) - .79
al Math - All Students 1.54 (2,50 .23
- Full-Time 2.75 (2,38) .08
putation- All Students 2.33 (2,50) .11
Full-Time 2.43 (2,38) .10
TABLE VI
Way Analysis of Variance (Elementary and Middle) ,
Control vs Computer Groups £ af f)’%iéitié
All Students 3.10 (1,88) .08
Full-Time 4.42 (1,51) .04
All Students 2.31  (1,88) . .13
Full-Time ' 3.87  (1,51) .05
TABLE VII

Way Analysis of Variance (Elementary and Middle)
Control vs Computer Groups

f df p.value
al Math - All Students S .36 (1,37) .56
Full-Time .03 (1,12) .85

putation- All Students .03 (1,37) .86
Full-Timé .26 (1,12) .62
al Math - All Students 3.00 (1,51) .09
Full-Time 4.40 (1,39) .04
putation- All Students 3.85 (1,51) .05
Full-Time 4,98 (1,39) .03

IR
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C: DISCUSSION
' The results from this study are mixed.

Results from the middle school level indicate that microcomputers may be more

effective than traditional materials alone at the middle school level; and that .
supportive programs for teachers and students when coupled with appropriate remedial
software may enhance computer effectiveness: Not all evidence supports these conclu-
sions. - Results from the high school and elementary school levels did not show micro-
computers to be significantly more effective: There may be several factors which may
have contributed to the mixed results: As was mentioned in the results sectiom, =
records of computer usage at the high school indicated that computer time for students
was limited and not geared toward remedial instruction. Further; members of the high
school staff asked not to participate in the study. This makes the high school data
suspect as to its relevance to computer effectiveness when computers are used as an_

instructional ‘tool. It does, however; raise the question of computer acceptance and
- appropriate usage among educators. :

At the elementary level a different set of problems arose: First; due to the

make up of the elementary programs, few students were placed for full time math reme-
diation. Most students received basic math instruction in regular classrooms with

special education support.  .The small rnumber of pupils participating the Full-Time
elementary group (n's of 6,4,4) makes these results of limited significance. Addi-

tionally, elementary educators at the lower grade levels have raised the question of
appropriateness for microcomputer usage with young handicapped students. Some younger
students with learning handicaps may not be able to successfully interact with micro-
computers which involve keyboard entry of input, making microcomputers ineffective
with these students. If computers can be made effective with these students other

forms of software and hardware allowing easy manipulation of the material must be
devised.

 Another important variable between the groups may have been the degree of the

instructors' experience with microcomputers. At the middle school level all computer
using teachers had had prior experience with microcomputers in the classroom, whereas
at the elementary level most computer using educators had had no prior computer .
experience. It may be that because of the lack of experience educators have with.

this technology an opportunity to use this technology with students is necessary before

optimal useé can pbe made in the classroom.

Upon analysis of the results at the middle school level it appears that the most

significant results were obtained with the Full Time students; students receiving all
of their math instruction within the special education classroom. It may have been
that these students had the computer utilization more closely integrated into their

math curriculum thus providing optimal benefits for the remediation of their deficits.
Further study of this area may be warranted. :

. Another factor affecting levels of significance was the large scatter of scores

within each group. In-each group, some students made large gains in math while others
made little gains and a few students even posted losses: This inconsistency in testing
is common with learning handicapped stuydents. To overcome the effect of this scatter-

ing much larger populations of student would be needed to determine significant
measures.
In the same area some teachers noted different levels of acceptance of the

computers. Some students appeared highly motivated for computer usage attempting to

1
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gain additional/ Computer time while a few students attempted to avoid computer usage.
With most handicapped students there does not appear to be one method or type of

material which is effective for all students. It may be that computers are effective:
in remediating math deficits for some students and ineffective for others. Further

study in ideptifying students who may benefit by computer usage may be useful.
o 7/777777 o . o o _ . , e
Other factors which may have affectad levels of significance were the variation

'~ time spent on the computer by students as well as the programs used. The amount

of time and types of programs used by individual students were left to the discretion
of individual classroom teachers and not controlled with study. The amount of computer
time should have been controlled for each student, as well as the nature of the

the remedial programs (similar remedial programs were supplied to all classes but .
their use was not controlled). This variance in the quality and quantity of computer

time for each student may have affected the levels of significance and should have
been controlled in order to provide a strict measure of computer effectiveness.
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SPECIAL EDUCATION COMPUTER MANUAL
PRESENTOR'S MANUAL

developed under Federal Grant #G008100281

tilization with Handicapped Students

by Paulette M: Hummel, M.A: and William R. Hummel, M.A:
Fenton Area Pubilic Schools Linden - Community Schools




INTRODUCTION
This manual was developed for use as an inservice guide for presentors;
to instruct their colleagues in the classroom utilization of computers. It
had experience using them with students as an instructional tool. The topics
outlined for each session are merely suggestions and can eéasily be altered to

fit the audience aud time constraints in various school districts. It is
=z !

hoped that this manual will be hélpful in introducing microcomputers in the
schools: |
2 T N



Inservice Materials

The inservice package contains the following items:

1. Presentor s Manual _

2. Participant's Manual
3. Student Manual
4. Math programs and accompanying manual

Presentor's Manual--This manual is a guide for someone who has used

microcomputers with students and will be instructing teachers in
their use.

computer; explanat;onsfof computer programs, a gulde to available,,
software; a checklist for evaluating software, a glossary and bibli-
ography. The manual w111 be used as an instructional tool durlng

the classroom.

Studert Manual--This is a manual that can be used as a lesson guide

for a group or useéd as a workbook for individual student use. It

instructs students in the usage and care cf{ the PET computer. An

ptIonal section is included for more in-depth study.

Math programs and accompanylng manual-—The math pacRage con51sts of

subtraction, multlplication and division. These programs provxaé

problems to be worked on the screen as well as hard copies of

resilts and problems for the user. Also included are 3 additional

programs covering place vaiue, rounding, and estimating. An

infinite number of problems can be produced where the parameters

can be controlled by the teacher. The manual explalns each program

in detait:

[
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Purpose of -Inservice

tool teachers must first become familiar with the operation of the equipment.
Secondly; they must be given various methods and Strategies which can be
implemented within classroom géttingg. Information regarding sources and
types of software currently avaiiabie; should be offered: Lastly, the
opportunity for on-going dialogue must be provided to discuss the effective-
have arisen.

When familiarizing teachers with microcomputers, several terms need to
be defined before beginning hands s experierice. The most basic of these are
included: i the gibsséiy in the participant's manual: Once the participants

have a fair grasp of rhese terms they can begin to learn the keyboard and the

functions of the keys. The sessions should progress to operating the micro-

computer using simple commands: i.e., loading and saving programs. It is

obtained. Throughout the inservice sessions the teachers should be encouraged

to ask questions and discuss any successes or problems they may have had or
needs they would like to see addressed. This last item is highly important as
needs. Thiis the inservice presentor must attempt to meet a variety of needs.’
By creating an atmosphere conducive to an open dialogue of sharing ideas; this
objective can be met.

: <



Objectives and Strategies

Session 1
Before the first session begins the participants should be given their
manuyals: A brief amount of time should be allotted so that they can scan the

manual. Time sShould be pgiven for them to try the exercises included in that
section. They should be encouraged to read pages 9-10 (using the PET as a
calcilator) on their own:. As the PET operates very similarly to commercial
cdlciilators; imservice time is not necessary for that purpose.

The next topic to be covered; the loading and running of programs,
needed to itilize the computer in the classroom: As most classtooms use the
cassette drive; this method of iéi&iﬁg programs éhSﬁi& be taught first. If any
of the participants have a disk drive system, that can be taught after the

oni the 4.0 machines can be used on the 3.0 machines ns well.

Ample time should be given to ensure that each ﬁar;ieipaﬁt can load a
program: Any programs can be used to teach this skill. ALl participants
should be given the 6§§ar£uﬁity to run at least one pragrém; '(This information

' is covere& on pages ii;ii iﬁ the pérticipantis maﬁuai;)

Session 2 Objective: All participants will be able to copy a program via disk
' or cassette: All participants will be able to operate a
printer.




1aws. The cassette method should be taught first, allowing each participant to
copy vne program. Although any brand of cassette tape may be used, better

results are obtained if cassette tapes made for computers are used. (This

instruction is covefed on pages 12-14 of the participant's manual.) Disk

copying may be taught next and is covered on pages 15-16 of the participant's
manual. To avoid future loading errors it is wise to verify each program
after it has been copied.

The printer is conmnected to the PET with a PET to IEEE cable. The cable can

only be inserted one way So there is no chance for error. The proper paper

The paper must be inserted behind the rocker and over the yellow metal clip on
the teft. Detailed drawings are included in the manual which accompanies the |
printer. The ﬁfiﬁtéf should always be turred on after the PET and turned 5ff~"v*ﬁh
before the PET. The advarnce paper button, the red button on the right, will
advance che'ﬁapet*i~fuii~sﬁeéffifii‘is4nci*ﬁééé§§éfi'E6~B&i&MEﬂé~Bﬁftaﬁ“aaﬁﬁmﬁ*ﬂ“**—
while the paper is advancing.

During programs which utilize the printer a question will usually appear
on the screen: 'connect printer and press any key". All that is necessary is

for the printer to be turned on, then any key on the PET can be used to

activate it:

Session 3 Objective: All participants will be ablé to clean and troubleshoot
their machines. All participants will be able to edit a
program.

22



To ensure the machines remain in good working order they should be properly
maintained. When using a cassette drive it is important to keep it clean aﬁd
free of dust. This will prevent loading errors and give better copying results.
The only equipmeit needed is alcohol and cotton swabs: This process- is describsd
on page 18 of the participant's manual: It will take only a few miautes for
iists several common probiems and their solutions. These should be discussed
in depth. This will not only avoid 'down time' in the classroom but prevent
unnecessary service calls as well. On page 22 of the participant's manual is
a list of helpful hints. Again, these simple procedures can avoid maintenance
prﬁbiems and prolong the life of the hardware: J

Editing programs is a simple operation, whereby teachers may tailor certain
programs to meet individual student's needs. This instruction is covered on

pages 19-21 of the participants manual. Many programs have the instructioms
printed in the Hire¢tibns or they cén be found when the ﬁféé?éﬁ is Iisted.
Suggested programs to edit are: Flash; U-do-it-speil,; Hangman, aﬁd_vaéab:u:éét.
ALl participants Should be given an opportunity to edit a program and save the

results.

Session 4 Objective: All participants will be able to categorize a sampling -

of programs. All participants will be able to evaluate
programs for use in their classroom:

available. A listing of these types and examples of programs are found on
pagé 25 of the participant’s manual After discussion of each type; one of

the sémpie‘prbgrams should be loaded for the participants to view. Then,

v

23
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other programs can be shown and the participants should categorize them by

type. Since programs were designed for different purposes; each participant

must decide if a particular program is suited for his/her students.

Session 5 Objective: All participants will design a management System

for their classrooi.

Now that the participants can operate the hardware it needs to be imple-
mented into the classroom: This is discussed on pages 26-34 in the participant's
manuai. Each teacher must tallor the usage to fit his/her classroom needs.

This session can also be used for additional instruction or problem
solving, if necessary. The preseﬁtbr may also wish to point out the student’s

which can then be used for direct teaching of the students.

24



COMPUTATIONAL REMEDIAL MATHEMATICS

C*R#M

Developed Under U.S. Department of

‘Education Project #G008100281

dicapped Students

YModel Program in icrocomputeér Utilizatior

Wiiliam R. Hummel, M.A.
tinden Community Schools
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All materials developed under this project are protected
by copyright and are not to be reproduced for sale. However;
copying and disemination of any 2nd all materials 1is encouraged
for educational usage with learning nandicapped children provided
no charges aré made over and above thé costs of materials and
The intent of the author 1s to allow interested users .
free access to any and 211 materials with no one profitting
financlally from their repiication or distribution.

Materidls ape avallable for distribution throughout Michigan
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Qaticnale

The Comoutational Bemedial “athematics (C*R*M) programs
are a set of 17 computer programs designed for use with the
Commodore PET. These programs provide 4drill and practice in
- addition; subtraction; multiplication, and division; as well
as, place value, rounding, and estimating. The programs allow
the teacher to oroduce problems for practice in specific skill
areas for remediation of computatlonal deficits. Problems

reedback to the user. If the programs are run with a printer
a permanenz record Of the student's results may be droduced:
Paper and péﬁcii:driii sheets may also be produced for problems
1n addition through division.

The C*R¥M programs are not designed to be use as a complete

mathematics curricuium: A sound nathematics curriculum 1s
comprised not only of dfiii éhd préétiCé with ccmputétiéﬁéi

concrete and abstract mathematlcs 55166i§ié§5 C*R*M does,
however, provide a necessary supplement to any elementary
math curriculum: Some of C*R*M's benefits are:

Motivation. A hizhly motivating format for lowly motivated

students

re dback Inmed;ate feedback for students who are unsure
of theilr skills.

171c1ty: Practice in specific and isolated skill
areas. '

erar Annv BitAll ADEE
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Renetition. Provides an infinite number of different

broblems in any skill area for students wno need

a lot of practice to mascer a skiitx.

'ariabilitv. Tha difficuity ievels within specific

skill areas can be controiled allowing students

o be introduced to an algorithm even though they.

may not have mastered all skills normallv associated

with that algorithm.

mhe “ormat of the C*R*M nrograms allows the teacher to
Aesion thHe tyve of problems to be produced by answering a series
of questions at the beginning of each program. This format
relies on the teacher's competance within the matnematies cur-

riculun to develope problems which meet the needs of individual
students: The more kﬁb@lédgééblé the teacher is in math instruction
the more ééééctivéiy the programs can be used. However,; with

a 1litzle
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Operational Notes (Screen Interaction)

If the user selects problems to be presented on thé_scréen
problems will be presented one at a time. The computer Wworks

through each problem with the user just as if working the problem

with paper and pencil: The computer prompts each response with
a question mark '?'. Unless directed by the computer the user
should not type complete answers, but should- type only the number

which fits the digit being calculated: For example, in a multipli-

cation problem the screen might show: 13  The correct
) X 12
. . 7 7 ] -
response 1s 2 : The screen would next show: 14 etc::
X 12
- K
If the screen showed: o 7 the correct
Type Complete X 6 :
Ariswers ?

29




response would be 4 2.

In subtraction probléms which may require borrowing the
screen will print "Press 'B' to Borrow". When the user comes
to a digit where borrowing is necessary the user must press

'B' and respond as if/BéEFéﬁiﬁé with paper and peéricll. Example:

o ) < Bl 511 5
513 619 [ﬁé Bre 818 B1s
=27 - 27 - 27 - 27 = 27—
? 71 /53: ‘ 21 291 . 591

In problems which may involve carryiﬁg the computer wiill

o

print TPress ce to Carry". This operation is 6btional. T1If

an operation involves carrying and the user presses 'C' then
a question mark will be placed above thé next digit and the-

amount to be carried must then be irputed before continuing.

The teacher should familiarize himseif/herself with any

program before presenting it to students for classroom use.

LA VRN
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Addition 1:2

the addends and augends Are numbers between 0-9. The following

options are available:

I. Sums of Ten

'"qe addend and siim of 10 1s presented. The user supplies
the aurmend.

Example: 6

i
I+

Mixed Sums
mn& addend and augend are presented: The user supplles
the sum.

Example: 5 8

1. Addition of Families .

The problems may contain either:
i) one family. (0-9)
5) & cholce of families (7-=9)

'3y A1l families (limited to paper and pencil sheets)

3. Addition of Random Problems

e ranee of d1zlts may be limited to contain:
1) Addends 7-5
3) Addends 5-0

1) Addends 72-9

u



The addition of random problems may also be controlled
for sums. Sums may be limited to contain:
1) A1l sums less than 9

2) Mixed sums (0-1%) -

v
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Addition 1:3-5

This program involves the addition of a column of 3-5

niumbers where each number is less than 190.

FExample: : £
| 4 A

3 3 2

b 8 -5

7 2 +1

The following options are available:

T. Regrouping of Tens

Devending on the number of digits chosen, either 1 or 2

pairs of numbers may be grouped to form sums of 10. The

User may select 3; 4, or 5 digits.

Example: B 5
. T 1

) 2 9

3 3 3

sh £3 %3

II. Controlled Addends

' The range of digits within each problem may be limited to:

l)\n:s
2) 5-9
3) n-9

33



rows.

Txample: o 71
62 32
47 3 ;

The following ootions: are avallable:

I. TwWo Row Addition

A. 2 Digit + 1 Digit

1) no carrying
2) random carrying
3) carrying - one's place only

4) carrying in one's place, random carrying in ten's place

Digit + 2 Digit

u
N

1) no carrying

2) random carrying

3) carrying in one's place only
1) carrying in ten's place only

£) carrying in one's place, random carrying in ten's place

ol

§) carrying in ten's place, random carrying in one's plac

7) carrying in the one's and ten's place

34




Addition 2:3-3 cont:

Multi-row Addition (3-5 rows)

-
-1
ct|

Jumbers within individual digits may be limited to:

A. Addition of ifultiples of 19

Txample: o 30
L 69 79
un 60 990

. 50 - 20 90

+ 30 + 9N + 8n

3. Mixed Numbers

1) Hlumbers ten or greater

) 99 22
10 42 61
34 63 56

2) Mumbers between I and 99
Zxample ' : , 1
92
) }
+ 71 +

=
O AN DO |
O
(@]

=3

i




Addition 2

:2-5

This program ‘nvolves 3 column
rovs.

Examnle:

O~

~ WD
ASRe) |
N ]
n
I\

+

Numbers within individual dimi
1) -5
2) 5-~9
3) N

addition

576
492
+ 110

ts may be

The followirng options are availlable:

sddition of Mul

=

Problems may involve either:

A. Addition of Tens

3. Addition of Hundreds

Examples : 40

50
21
71

+ 30

IT. Mixed Addition

Number sizes may range from:
4. Numbers from 190-949
3: Mumbers from 11-909

C. Humbers from 7-9qQ

473
591
22

+ Un€

1imited to:

=,

0.~
10~ NV
W= LY O



Addition 4:2-%

™his procram involves 4 column addition ranging from 2-5
rOWS .
Example: o 5382
o 7821 78
o 6893 3229 7010
~ k9u1 7672 782 2000
+ 7003+ 4128 + 87140 + 193

Numbers within individual digits may be limited to eitner:
1) Numbers 9-5
2) Numbers 5-9

3) Numbers 0-9
The following options are avallable:

I. umbers ranging from 1 to 999

Example: | -
o 7890
C a8 u5
N 4567 789 9
9% ! AT 9336
+ 7808 + 611 + 87100 + 755

 II. ‘lumbers ranging from 1000 to 0999

A. Addition of Multiples

1) Tens
2) Hundreds

3) Thousands

3. Addition of Mixed Yumbsers

j—

| el
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Addition >2-4:2C

This program involves the addition of two numbers. The

T the numbers may oe varied Trom 10-9990.

(A}
!
el
I
O

' 698 7904

232 ]
i 7 + £Qn0

Example: o2
+

SV ]

O\ |
iy
E

+

S AN~

THe USer 3siacts <12 aumder of disi

- - v

«fl

s (2-L) to be used
1y tne addend as well as the number of digits (1-14) to be used
in the augend:

The Following options are availlaole:

I. Use of zeroes. Zeroes may be:

A. Prohivited
B. Random
C. Controlled in selected digits of both the addend and
augend: Within each digit ser0es may be:
1) Prohibited
2) Random
3) Required
II. Carrying. Carrying may be:
Prohibited

=%

Random

w

Controlled in selected digits. Carrying may be:

Qi

1) Pronibited
2) Random
3) Required
(*lote: the ability to control carrying within each ,
digit 1is dependent upon the selection of zeroes.)

“w‘
an
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Subtraction 1

This orogram involves the subtraction of 2 numbers where the
subtrahend and minuend are numbers between 0-9.

Example:

O

The following optlons are avallable:

Raridoin Subtraction

=y

Any single digit numbers which produce a non-negative

IT. Subtracttion by family

Example: § famtly 9 9 9
' -~ 4 = 5 = 2

6 family 6 6

-5 -3 - &

Options:
A. All families 0-9
3. From 1-10 families

problems are presented on the screen,

(Note: if 7
nly 2 fam!lies may be chosen:)

o

39 .
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Subtraction 1-u

This program involves the subtraction of two numbers where

Exampie: 16 93 681 681 3472
- 5 - 42 - 5 - 527 =~ 1223

The following optioris are available:

I. Restricted Minuend (10-19 subtraction)

Example ig ig 13
- y - - 9

.
HH
E

1. prohibited

random

N
L]

. controlled in selected digits of both the
minuend and subtrahend. Zeroes may be pro-
hibited, random, or requlired 1n each digit.

B. Use of borrowing in selected digits may be:
1. prohibited
2. random
3. required (Jote: borrowlng ts dependent
upon the use of zeroes
within digits.)




[uy
(O3]

Aultiplication 1

. program involves one digit times one digit multipiication.

iple:

NOO |
D\
~ |

X

following options are available.

iplication of famili

problems may contain elther:

A: All families 0-9
8. 1 to 10 families o - o
(Note: 1f problems are presented on the computer

the user is limited to a maximum of two famllies:.)"

om Problems

numbers within the multiplicand and multiplier may be
pendently controlled. Numbers may be limited to:

()

A.

9

B.

Q|
i 1
O 0

C.

NI
=l

Vo
[y




fultiplication I-4

This program involves the multiplication of numoers with
from -4 digits in the multiplicand and 1-4 numbers in the
multiplier.

Example: k2 45 897 971
b —— X 63 x 972 %X 16

The following ontions are provided:

I. Difficulty Levels

The difficulty of problems may be controlled B§ limiting
the range of numbers used in individual diglts. iumbers
may range “rom:

A. 0-5

B. 5-9

c. 0-9

Use of Zeroes.. Zeroes may be:

U
A. Prohibited
B: Random
€. Controlled 1in selected diglts of the multiplicand and
multiplier. Zerces may be: |
1) Prohibited

| (Note: digital guldelines are available on paper and pencil

sheets for 2 and 3 digit problems:)




b4

II.

. Division 1

This program involves problems with 1 digit divisors and

Exampile:. : _ o o

¥ /36 3 /BE 3 /715

The following optilons are availaole:

famiiies:

Example: o S —
o 6 /30 & /T3 67736

Random Division

Problems are presented in random.

Hé



Division 1:2=4

and 2-4 diglts in the dividend.

Example:

8 /39 & 7/ 360 7 /5836

The following options are available:

Digits Within the Quotlent

(ol

The number of diglts within the quotlent may be controlled

to be: ,' |

A Equal to the number of digits in the dividend
B. One less than the number in the dividend
c. Random

TI. Remainders. Remalnders may be elther:

|  A. Pronibited

B. Required
II11. Zeroes

Zerves may be either:
A: Prohibited
B. Requilred
'C. Random
IV. Divisor

The divisor may be limited to numbers from 2-5 or 2-9

M-
.
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Division 2:3-5

This program involves problems with two diglt divisors
and 2-5 digit dividens.

Example:

24 /7RG 82 /7953 67 /5376

I. Digits within the Quotient
The number of digits within the quotient may be controlled
tor
© 4&: Equal the number of digits in the dividend
B: Be one iééévfﬁéﬁ the number in the dividend
C. 3e random . |

emainders. Remalnders may be eitier:

2|

II.

Prohibited

III. Zerces (Dividend or Sudtient)

(Note: zeroes may be controlled only if remainders are

random.) Zerces may be elther:

A. Prohibited
B: Rééﬁifé&
é;aa&ﬁ
IV. Divisors. Divisors may be limited to numbers from:

A. 10-90



3.

Division 2:2-5 _cont.

1n~-50
1) All numbers 10,11,12,.....
2) Multiples of tém 10,20,30,

(o)

20
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Dtvision 3:3=5

"This program involves problems with three diglt divisors

and 3 to 5 digit dividends.

xample:

01

481 /BEE 610 7/ 3349 981 /" B9870

I.. Hemalnders: Remainders amy be gither:
| A. Pronibited

8. Required
C. Random

II. Zeroes (Dividend): Zeroes within individual digits of the

dividend may be:
A. Prohibited
_B. Required

C. Randor
. ITII. Zepoes (Divisor). All divisors may ificlude zeroes in the:

A. One's digit
B. Ten's digit
C. One's and ten's digit

D. Random Usage
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Supplemental Programs

Place Value

This program provides review and practice in the skill

1

Rounding
This program provides review of place value and rounding;
and practice in the skill of rounding numbers to the nearest

may be chosen.

Estimating
This program provides drill and practice in the skill

of estimating answers to addition, subtraction, nultiplication

and division problems.

|
¢ o
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INTRODUCTION
The putpose of this manual is to acquaint the user with the Commodore
PET and to aid in its use in the classroom: The topics covered are:

1) Computer Operation

1) Trouble Shooting
ITT) Software Applications

IV) Classroom Use and Management
V) Software Evaluation
VI) Software Guide
VII) Answer Key
VI1I) Glossary
" 1X) Bibliography
Throughout the manual there are exercises for you to try. If you have difficulty

appropriate:

The Commodore PET (subsequently referred to inm this manual as the PET) | S
is a relatively simple machine to operate. It is a self-contained computer
which means it is capable of receiving, pracessing and éEéEiﬁé‘iﬁféfﬁétiéﬁ
without the use of an outside source (such as a large computer often located
in an intermediate school district &éﬁEéE);N Information may be stored via a

cassette tape recorder or a disk drive,; both of which are disciissed later in
this manual.
The PET was designed for School use and is a very sturdy machine: You

do not be afraid if you accidentally hit two or more keys at once or press a

wrong key.

Actually there is one machinme language POKE command which could damage the
Screen. However, the odds of hitting the command and the subsequent number -
sequence 1s extremely remote. : :



COMPUTER OPERATION

A. Iurning On The Machine

The power switch is located on the bottom left side on the back of the

machine. When turned on tre screen will Print:

###Commodore Basicii#

15359 BYTES FREE
. READY.

The number of bytes which appears determines the machine's memory size.

A machine with a larger memory can store a larger amount of -information and

may be instructed to perform a lomger series of operations.* Depending on

-1’;/!5,7' 41z
LOoeK
HFT | 2

CIVIBTNIML, ] 7 s
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||
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Diagram of the Keyboard A

% & series of operations stored in the computer's memory for the machine to

perform is called a program.

L.
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B. iﬁé Kevboard

I ,”;ﬂ,,,/
return keys. One main difference is that the ?iioprints in capitats:
Holding down the shift key will print the éiﬁBéif"ﬁ the top half of the

key. The follow1ng is a list of the. spec1al keys and their functions.

Take time to experiment with them.

P Shift: This key, when pushed with another
SHIFT key will print the top charactér
on that key.

Iy Shift Lock: Holds the shift key down.

thé‘ When the name of a key is followed by an asterisk "EY §¢ 1nd1cates that the

—— Clear*: Will c’ear the screen (but not
CLR eriase the memory) .

HOM

Home: Will return the cursor to its home

position--the upper left hand cormer:
Cursor *: Will move the cursor up one line
1 at a time-—it must be used with
CRSR the shift key.

Cursor : Will move the cursor down omne
line at a time

1 Cursor *: Will move the cursor omne space
Cursor : Will move the cursof one space
to the right. :

"Insert*: Will insert a space.

INST
DEL Delete: Erases one character at a time.
The movement is from right to left:
Return: Will place the cursor at the
RETURN beginning of the next line.

Space bar: Will create a space within a
: line. It will also erase
characters from left to right

r_1

93




—— : Run*: When pressed with the shift key,

RUN : it is the command for loading a -
SsTCP program.

Stop: Will stop a .program.

Reverse: Allows the reversal of the black

—_— and white portions of the characte
OFF To activate this mode, press the
RVS key:unshifted. To return it to
- the off position; press the key

along with the shift Réj’.‘ It -Céﬁ'
also be depressed to slow down
the scrolling when a program is
listed.

Press SHIFT | + g;/;z_ (tﬁié’ clears the screen) .
Type: hou s e

,,,,,, = o
Press SHIFT | + ICARSAR| - 7 until the cursor is over the U

Press SHIFT f" Cgﬁ until the cursor is over the T
Y -
Press | P INST} X (this inserts a space)
SHIFT | + DEL .
Type: I £
Press Cfgf? 3 times (this brings the cursor to the
1 : : end of the word)




Type: A M I C A

Press §H/FT + |CRSR
. . : 7N577
Press | SHIFT e
+ DEL
Type: E R
Press SHIFT | + lcrsR
- o =
Press SHIFT | + |CRSR
=
Type: O F

Your Screen should look like this:
UNITED
STATES
OF

AMERICA

.7 times

4 times

2 tines

3 times

9 times

until the cursor is over the E

(this removes the L)

(this moves the cursor down
7 1lites)

(this moves the cursor right

dfitil the cursor is over the I

(this creates 2 spaces)

(this moves the cursor up 3 lines)

(this moves the cursor left

9 spaces)



EXERCISE A
1. Type several lines of text; then clear the screen.
2. Type 'microcmputer'. Move the cursor, insert a space and type in the
missing o.

3. Type Commoddore. Move the cursor to erase the extra d:

(Answer key is provided)




C. Using The PET As A Calcilator

The PET can be used to solve mathematical problems. The symbols used

for mathematic operations with the PET sometimes differ from those convention—
ally used. PET mathematic symbols are as foliows:

/: The division symbol

*: The multiplication symbol

+: The additign symbol

3
=g
o

» subtraction symbol

less than symbol

Y
gs

g;

greater than symbol

The not equal to symbol .
(use the two keys listed above)

Fal
v

o : The exponential, for example 52 would be typed
on the PET as 542

Since you will ask the PET to PRINT an answer, you must either type the
word "PRINT" or use the symbol for print, which is "?". Thus to find the

answer to 5+3 you must type: ? 5+3, then press the return key (or; PRINT 5+3).
The screen will show:

? 543

0 E .

To divide 8 by 2:



Ready, followed by the flashing cursor signifies that the machine is ready for

-

another problem or command. (It 1S not a question.)

When solving arithmetical problems the PET follows the standard rules:
1. inside parenthesis aré read first

2. exponential powers are calculated second

3: division/muitipiication problems from left to right are solved next

4. addition/subtraction problems from left to right are solved last

The following problem would be read in this manner:

100- (2% (5+4)—-1)+512 5+ is computed first (9) 100-(2x(3)~1+512
2 times 9 (18) -1 = (17) 100-(18-1)+52
5t2=25 100-(17)+5t2
100-17 (83) 160-(17)+25
83+25=108 ' 83+25

108
EXERCISE B

1. Solve these problems using the PET:
a) 479 b) 367 c) 493[79681 d) 390012
-362 % 58 " - 64809

e) 5% £)  6x3+422~1

3. How would the PET soive these problems?
a) 40-1072
b)  3%15/3-1+5%2

(Answer key provided)

0~ 58




D. Running Programs

The major uSes of compiuters in the classroom involves loading, running,
and saving programs. The following section will explain the loading and saving
operations first using a cassette tape recorder, then using a disk drive unit.
Lastly; the running operatiom will be explained as it is the same for both

the cassette and disk drive:

Loading A Program (Cassette)

There are different ways to load a program depending on the type of PET
and how many programs are on the cassstte.
METHOD 4 (does not apply to the PET 4000 s.ries)
1. Place the cassette in the recorder and rewind it.
2. While holding down the shift key, press the run/stop key:
The screen will print:
PRESS PLAY ON TAPE 1
3. After you press the play bitton on the recorder the Screen will print:
0K
SEARCHING

Once a program has been located on the tape the screem will print:
FOUND "NAME OF PROGRAM"
LOADING

‘ loaded. The program is ready to run when the Screen prints:
: READY. : - -

=

Some programs are written to begin automatically. For those that do

not; your screen will look like this:



oK

SEARCHING =
FOUND "NAME OF PROGRAM"
LOADING

READY.

O

1. Place the cassette in the recorder and rewind
2. Type LOAD then press the return key
3. The screen will print as in method A
"This method atsv loads—the first program found on the tape.
- ) .
1. Place the cassette in the recorder and rewind
2. Type: LOAD "name of program" then press the return key
Note: The quotation marks must be typed and the name of the Efaéfgﬁ EB§E be
typed exactly as it is titled on the téﬁé.f
3. The screen will print:

oK.

SEARCHING FOR "NAME OF PROGRAM"
FOUND "NAME OF PROGRAM" '
LOADING

READY. .

This method is mainly used with cassettes containing more than one program.
If a program is known to be near the end of a tape the fast forward button on

the recorder can be used to approximate the location and save time.

EXERCISE C

1. Using various tapes try loading programs via each method:

Saving Programs (cassette)

To make additional copiés of a program or to save a program you have

written, the information must be stored on another cassette. To save a

,
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program which is loaded in the machine, follow these steps:
1. Place a blank cassette in the recorder and rewind

2. Type SAVE "name of program" and then press the return key
(Note: Remember to include the quotation marks.)
3. The screen will print:
PRESS PLAY AND RECORD ON TAPE 1
4. Press Bbﬁh buttons simultaneously
5. The screen will print:
oK - -
WRITING "name of program"
30 seconds to 5 minutes. Upon ccmpletion the screen will print:

-
To ensure that the program was copied correctly; it is wise to verify the
accuracy: To verify a ﬁEBé?éﬁ follow these steps:
1. Rewind the tape. .
2. Type VERIFY then press the return key
3. The screen will print:
PRESS PLAY ON TAPE 1

oK
VERIFYING
READY.

(Note: It will take the same amount of time to verify as it did to write the
program. The word ready will appear upon completion of the process:.)
If the screen prints: VERIFYING ERROR? repeat the saving process from

Step 1 through the verification process: If the problem continues try

13- B




cteaning the cassette recorder (this process is discussed on page 18). If that

fails; try using a new blank cassette. Do not worry about losing your program.

It will remain in the machine until the power is turned off or you type 'NEW'
EXERCISE D

1. Practice making copies and verifying tapes: (Use only public domain tapes:)

3:0 Basic

"at first glance the loading of a disk locks complicated. However, after
doing it a few times you will find that it is quite simple. Before actually
loading a disk there are a few things you should know first:

a) Before turning on the equipment make sure there are no disks

in the unit.
b) Always tern on the PET first, then the drive unit.
¢) Always turn off the drive unit first; then the PET.
d) Always hold the disk by the label--never touch exposed portions
of the disk. , .
e) Tue disk is always entered with the label facing up and the square
notch on the left.
Now you are ready to load a disk.
i. Turn on the PET; then the disk drive.
2. The red indicator lights will come on briefly, then turn off:
3. Choose a disk and gently slide it into one of the siots and close
the door.
4. Type: OPEN 1,8,;15 (this mus:t be typed every time a disk is loaded).
5. Type: PRINT#1,"I drive no." Your drive no. is either 1 or 0. Check
which slot your disk is in. :
6. Type: LOAD "$ drive no.",8 This loads the directory so you can
See whdat prograims dre dvailable.
7. Type LIST to view the directory:

LOAD"drive no.:program name',8

RS
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The program name must be typed in just as it appeared inm the directory.
EXAMPLE: = A game disk is put into the drive O slot. To load a program here
OPEN 1,8;15
PRINT#1,"10"
LOAD"$0" ,
LIST (to see directory)
. LOAD"O:Aliens",8

Saving programs is dome very quickly with the disk drive. Before this is

are as follows: (drive O is used here as an example)

1. Type: OPEN 1,8,15
2. Type: PRINT#1,"NEWO:disk name,23" (any 2 digit number can be used)
3. To check the formatting load the directory

blank diskette and drive 1 contains the dickette with ﬁfagféms.
1. Load a program to be copied from drive 1
2. Type: SAVE"O:name of program",8

3. To verify type: VERiFY'O:name of program",8

To duplicate an entire disk follow these steps:
1. Prepare a diskette as desrribed above.
2. Type: PRINT#1,"DUPLICATE 0=1"

In this example the blank diskette is in drive O and the diskette containing

the programs is in drive 1. The &fiVé containing the blank diskette éiﬁéié comes .
first. DO NOT CONFUSE the drive numbers or you may lose all of your programs.
Verify as described above.

Erasing Programs (Disk): 3.0 Basic

You can erase individual programs from a disk or serveral at once. .To
erase 1 program type:
"o

PRINT #1;"S drive no:name of program

- ~15-
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To erase several ﬁfdgfaﬁs; where the names are not Siﬁiiaf; type:
PRINT#1,"S drive no: name of program, drive no:name
of program..."
Example: éﬁiﬁf#i,“éé:Aiiens,é:ﬁangman" j
To check if your programs have beem : 3sed simpiy list the directory. Those
programs should no longer appear: |

Using a disk: 4.0 Basic

Using the 4040 dual disk drive is even easier then using the 2040 disk
arive. There is no need to open or initialize during its operation. Follow
these stéps: (drive O is used here):. Imsert the diskette into drive 0.

To load the directory:

1. Type: LOAD"$0",8

Loading Programs:

1. Type. LOAN'C:namie of program',8

=w diskette before copying:

i. Type: HEADER"disk name";D0,199 (any 2 digit number can be used in
place of 99.) .
After this has been typed the computer will ask "Are you sure?" Be sure you

have indicated the correct drive number that contains the blank diskette.

1. Type: SAVE"O:name of program";8

To verify a program:

1. Type: VERIFY"O:name of program",8

To. copy-an entire disk: (This command prepares the diskette.)

1. Type: BACKUP DO to DI Where drive O coutains the diskette of programs

and drive I contains the blank diskette:

Erasing Programs:

To.erase an individual program from a disk.

Type: SCRATCH DG, ''name of program'

" Runniny a Program
Rumning a program means just what the namc implies--putting a program into
operation. 1In other words having the PET "run" the program.

.:16; . 6 (lj-
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[t is important to remember to amswer specifically the questions the PET

asks and 'to watch the screen to determine if the return key is necessary.

To begin a program that does not do so automatically after loading, type:
RUB. Proceed to answer the questions printed on the screen. MoSt programs
accept Y or N for yes/no answers. |

Some programs require that you press the return key after each response
to a question. Watch the screen. If ﬁsEBiﬁé happzns after you type im your
téSﬁbﬁSé; press the return key. If you press it unnecessarily you will break
out of the program, that i, the program will Stop and the screenm will print:

READY
To intentionally terminate the program before comple-fon press the run/stop

key: This key is inactivated; however; if the PET is waiting for your response.

In that case; type any response then immediately press the tﬁﬁ/étdﬁ Réy. If for

If you accidentally break out of a program and wish to continie with the program
you must type CONT then hit return. The PET will then print a question mark and

other keys before typing CONT or the PET will not allow you to return. Also some
programs; especially those using graphics will not function correctly when
typing CONT.)

If you break out of a program and wish to start over again type run then

retarm.
If after gﬁéﬁéfiﬁé a question the PET prints:
? Redo from Start
;
The PET probably asked a question with a numeric answer to which you responded
with a letter; word, or symbol. Reread the question then type the appropriate

16



E. Cleaning and Caring for Your PET

The PET should be cleaned approximately once per month. If a great
deal of copying is to be done; it should be cleaned prior to and during the
process to give better resilts (clean every 10 tapes).
| The cleaning process is very simple and takes less than 5 minutes.
Rubbing alcohol and g-tips are meeded:

Follow these steps:

1. dip the Q-tip in the alcohol
2. ﬁfééé the reject button on the tape recorder to open the case
3. press the play bitton
L

4. hold the Q-tip lightly against the rotating drive wheel

T

o
.

change Q-tips until no dirt éppears on the cotton
. 6. wipe the mecal recording head
7. wipe the inside to rid the cassette of all dust
(Note: Check the head, drive wheel to be sure no cotton from the Q-tip remains
within the machige.) -

EXERCISE F

1. Clean your PET cassette

2. Load and run a program
(If a load error appears; check the tape recorder for cotton fibers and attempt

to reload.)



F: Editing
In order to alter existing tapes to meetr individual needs it is helpful

to understand a little aboiit programs and 3 few BASIC commands. Type the

following program into your PET. Be Syte to type NEW (followed by the retiirn

key) to clear the memory. After typing each line be sure to press the return
key.

10 Print "Hi thera”
20 Print "I'm your PEEV
30 End

Notice; each command is preceeded by a line number. The line numbers tell the

PET in which order to perform the operations. Now clear the screen (press
shift and clr/home) and run the progtam: Your screen should look like this:
HI THERE
1'M YOUR PET
READY .

Clear the memory again and type in the following program:

10 Read A$, BS, C5_

20 Print A$, B$, C§

25 Go to 10
30 DATA cat; dog, house
40 DATA run; see; it

50 End

Now run the program. Your screen will ook like this:

CAT DOG  HOUSE
RUN SEE IT

OUT OF DATA ERROR
Line 10 instructs the computer to read the information stored in the Data
statements: Line 20 instructs the cospuvter to print the information on
the screen: Lines 30 and 40 éE;Eé the informatiou that is to be printed.
Line 50 ends the program: (do not contern yourself with line 255

,t;;ﬁ
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Notice that in line 10, three variabies are used and in lines 30 and 40
(called the DATA statements) three words are used. Thus whenever you want to
change information in a program the variables détermine how many pieces of
information can be stored in the DATA Statements.

THe $ after the letters A, B, and C tell the computer that words (or
letters) will be found in the DATA statements. If you want to store numbers,

simply omit the $.

command to eliminate that statement, but one that you need not kmow to use

the program.

When altering programs the changes are made in the DATA statements. ToO
edit a program follow these steps:

1. Load a program (such as tachistoscope)
2. Run the program so you are familiar with its objective
3. Break out of the program and type LIST

6. Type your words or phrases over the existing text in the DATA o

statements. Be sure to seperate each word with a comma. Erase all

extra characters fuse the Space bar):

7. When the iinme is completed,; press the return key to register

the change.

oo

Contlnue through the list making Sure that the line lEngthS do

not exceed the limit defined in the program, oOr the number of
words is the same as the original program.

9. Run the new program to check for errors.

10 Save the new program:

-20- A $
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EXERCISE 6
Choose two of the following programs to create your own personalized tapes.
Be sure to follow all of the above steps. Flash, U-do-it-spell, Hangman,

Vocab-u-pet.

N -




Helpful Hints

If the room has static do encourage students to touch another objeczt
before tduchiﬁg the PET to avoid freezing the machine:

Do keep the PET as free of dust as possible:

Do unplug the PET overnight, vacations and weekends.

Do wait at least 1 minute after turning off the power, before turning
it on again.

Do not allow food or drink near the machine.

Do not place riear a heat soiitce or in front of drafty windows.

Do not leave the play button depressed.

Do not use cassette—-type tape head cleaners:



Correcting Error Messages

Occasionaily error messages wil

Most often they are the fault of the user.

1. The PET prints.
S?NT&X ERROR

TROUBLE SHOOTING

Here ate Bome CommOL

command not in BASIC-

extra Bymbol inciuded

errors and the correction procedures:

correctly type the word
use a legal cammaud

delete the extra Bymboi

(ﬁéﬁally 4 comma or ﬁéfiad)

2.  program breaks out
by itseif

user did calculations
and omited thei? ghiie

a program was inm the
memory

delets the problems that

werc printed by listing
.1i& program :

'3, program doesn't

respond to commands

shift 1ock 18 engaged

poor wiring froze program

static electricity

release the shift tock
shut off machine, relcad
prograi /t

5. The PET prints:

LOAD ERROR

faulty tape

dirty machine

rewind tape; reload

clean tape heads

incorrect graphics
displayed

program is in wrong
case mode
(either upper or lowet)

to change upper to_lower .

case type: POKE 59468,14 )

to change lower to upper
type: ?OKE 59468;12
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There are other errors and causes which can occur during the operation o

the PET: If you are mot sure of how to correct the problem; try returning the

program. .If the prublem persists, seek tlie assistance of someone more familiar

with the operation of the PET. Most corrections are relatively simple and will

""""" e routine with experience on the machine.



" I1I. SOFIWARE APPLICATIONS

There are five basic types of computer prograums each serving a specific

piurpose. The majority of instructional programs are drill and practice or

simuiation: When selecting programs for a Student, Keep the objective for

its use in mind.

1.

Drill and Practice: As th- name implies, this program gives the student

repetitious activities to reinforce a particular skill. Basic Facts

Tutorial: This program actually providai so..e instruction to a comcept
or skill. Examples are given and ustally followed by a practice set of
activities. Uses of homonyms and grammar rules wouid f;ii into this
category.

Simulation: fﬁis type of program is fFequently perceived as a game by
students: It pressnts a particular situation or event afid allows the
student to make decisions which affect the outcome. Ruling & country
Kingdom (Personal Software) aid running a business-Lemonade Stand (public

¢rmain) are two examples.

 Logic: This type of program requires the student to use inductive and

dediuctive reasoning skills: 1In effect these programs téaéﬁ students how
to problem solve by presenting a puzzle which allows many avenues to be
taken to arrive at a solution. Haﬁbi:(éﬁtésr #5) 1is such a program.
Games: These programs were designed to be purely for eritertainment

example, Aliens (Cursor #16) requires astute éyé-ﬁéﬁa'éabfaiﬁatiaﬁ and

Battleship (Pet cassette exchange) requires the student tu plot a point

2wy



IV. CLASSROOM USE AND MANAGEMENT

To enable the effective use of micro-computer Systems within the classroom,

~A) Component system hookip ]
B) Physical orientation of the cemputer
C) Classroom Management
: 1. schediling S
2. contract and reward systems

" A. Component System Hookup
peripheral devices tne versatility of the PET i§ greatly enhanced, providing
for a wide range of classtuom dpplications.

Commioni peripheral devices available for operation with the PET are:

cassette tape recorders, dual disk drives; and printers:.

The é&é;éééé recorder has ifs sun fable aad comnector attached. There is
only one siot which it will fit into, and it fits only one aai. The slot {is
located in the left rear. corner (facing rear) of the PET:

If you are usi-s one périphérai4:éitﬁer the disk drive or the printer--you
will need é PET t> IEEE cable: The large flat end connects to the PET in the
large right hand slot at the rear of the ﬁﬁ‘éﬁ:}:ﬁé (facing rear). The Bfﬁéf' end

siips into the only slot at the rear of the printer or disk. Be sure to tighten

the screws: . — -

connector) the last end to the connection on the first unit. Both the disk

drive and printer must be plugged into an outlet.

74
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_IMPORTANT: 1. NEVER commect or disconnect any peripheral while any of the
. units (including the PET itself) is turned.on: :

5. Be sure to instrict your students (if more than one PET is
hooked up to the peripherals) mot to request the services
of a peripheral at the same time. (Example: Do 'not have
two students requesting the printer to print an exercise

at the same time.)
‘3. DO NOT use a three prong adapter. Three hole outlets MUST
be used.

B. Physical Layout cf Hardware

when deciding how to arrange your equipment within the classroom, several
1. Attempt to locate all equipment in the same general area of the room.
2. Do not locate the equipment in drafty or dusty areas.

3. 1If possible isolate the equipment from the rest. of the room.

(The machines are highly motivating and can be distracting to other
students.) 1If jsolation is not possible attempt to face the screens.

away from the general instrucional areas.

4. Each computer and peripheral device (except cassette recorders) will
require an electrical outlet.
5. 1If multiple computers and peripherals are to be used together, they can

. be placed no furthsv apart than their cables will permit.

On the following page you will find suggested layotuts for the equipment:

-27- 75
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should Specify the pfééf&ﬁ to be used and the amount o

EMC.

C. Classroom Management

a usage chart and post it in’the room. This helps both the students and the

teacher see, at a quick glance, whose turn it is to use the PET:. The chart

time to be spent o
each week for this purpose.
It is most important to inStrict students in the use of the computer

concerning the equipment and stick by them.

The two charts which are found on the following pages are suggestions
as to how computer time may be allocated. They are Based aﬁ a 15 student
caseload. The first chart allocates time using the students as a base; the

second chart uses subject matter. Additionally, examples are given of

contracts used as a reward system:

77
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MONDAY

| e

REKLY CONPUTER SCHEDULE

deekof -

WEDNESDAY THIRSDAY FRIDAY,

Math

il ations

/

Reading
thogic

‘0.‘6‘—'|’

Math

Seleiice

Reading

Social Studfes

Spectal
* Purposes

T e e -

\i

Teacher

 preparation
Time




_ MONDAY

TUESDAY

WEEKLY COMPUTER SCHEDULE

WEDNESDAY -

Week of

THURSDAY

FRIDAY

ob A. B:00-8:20
io €. B8:20-8:40

john L. 8:40-9:00

Mult.
Div.

Add

basic Facts

e

jge B. 9:00-9:20
jim M. 9:20-9:40

Sat R, 9:40-10:00

e

lom 0. 10:00-10: 20
:d P, 10:20-10:40

31 R. 10:40-11:00

e

pam S, 11:00~11:20
5ob F. 11:20-11:40

511 T.11:40-12:00

FREE

Tom N. 1:00-1:20
Fred B: 1:20-1:40

Eric L: 1:40-203

TIME

N -

Teacher
Confereiice
Period

@0
P) |
1




TONTRACT EXAMPLE #1

(student name)  — will complete __ (assignment) by (date)

with  (accuracy) : In return he/she will earn __ (minutes)

of free time on the computer:

John Doe will complete _ _ 10 pages in Math ____ _ _

by September 15 with —_ 80% accuracy . In return he will earn

20 minutes of free time on the computer.
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CONTRACT EXAMPLE #2

(minutes) ~f free time on the computer

(student name) _ _ will

) .

(% mastery) on

when he achicves

Sohn Doe wiii earn 30 minutes of free time on the computer when hé achieves

90% on his spelling list.

8.3
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CONTRACT EXAMPLE #3

This system can also be used with EI students where specific behaviors are

substituted for assignments and used to reward students.

(student name) ~ ill earn minutes of free time on the computer
when he/she ___{(behavior) . (frequency) .
John Dcs will earn 45 minutes of free time  cthe computer when he completes

Ziday 1ays in a row.
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V. EVALUATING SNFTWARE

When using computer programs with students for remedial pi: ~ses there

are several aspeccs to consider:. Many programs are appealing ... .ie surface;
but a Cidéét look can reveal characteristics which make them inaporopriate
for remedidl use. Thé following is a checklist Of items to consider when
selecting instructional programs:

SOFTWARE IN GENERAL

- Does the material make reatistic assumptions about the user?

- IS support material necessary, and if so,; it it available?
- Has the material beeri field tested and/or otherwise evaluated?

the materiat?

un . ~ured fashion)?

S I ° :adability level of the té  .ppropriate for the
tar iser?

- Are response modes czsigned fo- the target us~+?

- Does the use of scund,; graphizs,; color; etc: distract from

the lesson rather than enhance?

- Are capabilities of the microcomputer fully and imaginatively
O0sed in the lesson? ({color - graphics - sound) :

- Is there evidence of fun while learning? (motivation)

- Dres the program use putdowns?

DRILE SN PRACTICE/" 'TORIAL

Is the mate: 2l contained in the lesson ccnsistent with
currcit practice?

- Does the lesson exist in isolation or is it part .f a collection
if riodules and support materialt :
- Can the student make au entry into the lesson otler than

the beginning?

- Does the material provide the inst:uctor with a record of

-8



SIMULATION, .

Does the simulatioin clearly state its objective?

s the simulation representative of the event it purports
to image?

Can the simutation be re-entered at a point of exit?

EXERCISE H

i. Evaluate these programs: You-do-it-spell, Crosspbow, Guess-mv-sentence

within the Binden,; Fenton, Lake Fenton Compu: t Consortium: The
software guide should include a listing of available software within
a district 48 well w3 a brief discriprion of each program to assist

~36- 5
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PET Language Arts Programs

Alpha Man—-—-An exercise which teaches the alphabet. The user must supply missi
tetters of the alphabet.

Alphabet Search--A tracking exercise using letters. Tne time required is reco
Alphabetizing--The user alphabetizes two words at a time. A correct response
produces moveable graphics.

Dolch 1-11--The flash program using Dolch words.

Flash--Can be used to tcach new words or spelling. Twenty words flash one at

time at various places on the screen: The user is to type them. The pex

cent correct is given at the end of the program. The word list can be

Uaioman--Computerized version of this old favorite. Super graphics. Word Ilis
can be chatged. '
Jotto--A guessing grme involving 5 letter words: The PET will tell you what

letters you have guessed correctly.

Kucera i-4--The flash program using the Kucera Francis words.

Macdlib--A computarxzed version of this old:: but goodias. The user is asked to
’ type in verbs; adverbs. etc. A paragraph then appears u<.ng the surplled
words.

Aatch~-The game of concentrati-n u51ng svmbols.

Phrase--A game for two plavers. It is like hangman but vces phrases or senten
It can be used for serterice striicture or f£i11ll in te blank practize as in
test reviaw,

q's and Z's--Clues are given where the correct answer begins witn a Q or Z.

Scrambler--An alphabei!.ing exercise us-ng letters. The rating at the end of

sequence is based on speed. (not a3 easy as it sounds)

Search-- program which creates worw sedrc: puzzles. A printer is needed.

é' ll-—?hls p: gram aiidwé you to cra-.te wo*d lists of your own. (five iiste
which can each contain 26 words,. The tiser 1° 2@ns to taped words and
spells them bn the PET. It then lists words . . rectly spelled and those

ERIC
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éﬁéiiiﬁgrbriil::A relling exercise in which the user types in words to pracc1ce.

Words appear on the screen with their l.:ters scrambled. The number of

wordq pTECCiLed number spelled correctly; help needed; and answers given

TdtﬁiStbS'bpe——An exerc1se to increase 51ght vocabulary. Words or phrases are
briefly flashed on the screen for the student to read and retype.

.ocab~U-Pet--A& speiixng program 7;0 puc in yout own list of flve words at a

time; cype ceac@egi when the PET asks you your name. Dlrectlons will be
given. The PET ctheu will flash the words omne at a time and the user must
type them.

the screen among foils. Three letter words are aiready in the program or

word Mﬁcﬁiﬁe::iléﬁéﬁtéty,teé&iﬁg exercise. The user laoks for a word princéd s

the user can type in own three letter words. Score is computed upon
completion.

Write tu Read—-An eiemontary reading ey°rcise. Tﬁe ﬁéét ‘éaaé éh cypes m1551ng

1ou~Do-Tt—qpeii——K program which aLlowc the user to create 5 word llSCS concalning

25 words each for spelling pracrice. A standard tape recotrder is needed.
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PET Math Programs

responses under 4 secondq, number of correct responses over A seconds, and

number of correct responses uitimed.
BJack=—The game of blackjack. (Good for mental computation:)

Box——A game in whlch the player flnqs atomic defltctibn patterns on a grid‘

Uses coordlnates and some elementary angle geometry. (Must type run 1
to run the program:)

(“emist--A game in which thke player attempts to dilute solutions ﬁitﬁaﬁi.ﬁiéaiﬁé

up: Provides practice with ratios and proportions:

Crossbow——A game in which the user tries to determine the fractional representation

of a dot on a scale. Excellent bractlce determlnlng the relationships between

fractions: Three skil* levels a.e provided.

Darts--Math gaﬁé to increase mental computat.on ski!ls in addicion, subtraction,
multiplication; and division. Can be used with one or two players. Three

skill levels are provided whlch correspond to the number of digits ia a
problem. : .

Drag--A graphic drag race for 1 or ? ..  s: Simple addition and subtraction
pruobi s are given. Cor.-ectr siswWels move the cars.

Edutiiities-—Calcuiates the greztest common di r, surface area of a cylinder,

triangle information, base number conversiorn; temperature conversion, prime
number generator; Roman n.merallt), and met ric conversion.

Equiv Fractions--A tutorial program teac ng the cencept of equlvalent fractious.

FJﬁaﬁcial Matb«—Cowputes calculatlonq in bu51ness Jnd money’ trIgonometrV,

several SULNJCHéORleS t chose ?rnm.

GrizZ--A short titorial and drili -= t)il:ottxn'r coordinate poincs < a plane.

Fid: ‘irebra-—Teaches the basic algebraic puiniples usirn_ .ree variables and

adadition and éubtractlon. The program beglns w1th 51mple one d1g1t problems

{Mcves towar” multi-digit problems)

Large/small frac-—A d-ill and nractice w=!ereb.’ the user selects the 2r of WO

fractions presented. Options i.icludé =roper fractions only c¢r , .p.c and
improper fractions.

‘.emoi:date Stand--A simulation of operating a .emonade stand ac a business for profit.

-
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levels are provided. When incorrect the correct sclution is shown with
eriough time for the student to find his error. Calculates the number
correct upon completion of the program.

Marctian Math--An addition driil in the form of: 6 tens plus 15 oaes. Graphics

Math-~The game of concentraion--using numbcrs. The catch 's to match numbers
adding up to a specific” sum. .

Math Whiz=—A timed drill for 2 players. A problem with answor is presented. The
players must decide if the answer is correct. A runn- .g score is kept.

Maxit--A gime for otie or two players. A grid with positive and ucgitive integers
is shcwi. Players take turnis trying to capture numbers: Each ¢layer zam
move ii only one direcrion. The score is .computed after each tuzn. Terclies

tlic addition of positive and vegative numbers.

Metric Est.-—An exercise wheroby the user is presented with graph’ oT

areas and is asked to_estimate their size using centimeters. .2 corract
is computed upon completion of the program.

Mix/Improp Fractions-—-A drill to change mix=d numbers to improper fractions and
vice versa.

Plot--A program graphing funmctions; sin, tan; and the user can put in his own
function:

Snoopy-—~A program teachi. _ addition of positive anc negative numbers. A

number line presents problems. forrect answers count 2s shots at the Red

are shown as bullet 4Yoles in Snoopy's doghouse. Five skill levels corre-
spond tc the tigérprovided for a response. :
\Red/Equiv Frac-=Drills students on either reducing fractions to lowest terms cr

Ruler—Graphically =ids students in reading - ruler.  Corrections to incorrect
responses a:ce shown graphically.

Train--The program preszats story problems involving time, spee., and distance.

~40= gy
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PET GAMES

Ambush--Isolate your enemy in a forest: .

Bagels-—A guessing game. Try to guess a four digit rumber. Exact m2ans right

number in right sequence: Matche: means right numbier; wrong place.
Bat--Keep your bat alive by feeding him.

Bjack--The game of Blackjack.
Boswain--Which hand has the gems? Don't lose your fingers!

Brick--A game in which the user attempts to estimate the speed of a ‘moving (which

disappers) and stop it as close to a window as possible thhout going through.
Capture!f—Trap the beasts before :ii~- get you:
Catch--Play catch with the PET.

Chase-~A game for one or two players renuiring. quick réfiéxéé aﬁa caardiﬁatiaﬁ.
ghe time elapsed ;s dlsplayed ipon capture. Watch out for the trap doors.
They put you anywhere onh the screen. '

Checkers—-an old favorite computerized:

Def 2and--Defend your space station from attackers:
Dots--The old faﬁérité computerized.
Draw Poke:r~ - “’mputerized version of the same game.

try 3 escaje from a n-ison patrolled bv robots. Mcves are counted upon
completion of the progziam.

F Bali--A game of footbal: piayed agalnSt,EEE,?g?,QF,§n,fEE?E?“t:, It may be

heipful teo write down the plays and corresponding rumbers for reference
during the game.

Fifteen-~Move the numbered squares ‘around to get them in order.

v
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PET GAMES

Pammon—-The game otx Backgamman piayed against the computer. Before loading

this program type "NEW'" ro c¢lear the memory. (This program requires

the entire capactty of tune PET).

Godzilla--Save the town from the dreadéé monster.

Gomoku--Similar to Othello. 5 levels of piay.

Kalah--.ui old game using rocks in a pit.

Miner--Dig for gold.

Nab--Similar to a pin ball game: Get as many points as you can before you crash.
Ouranos--—Destroy your enemy's house using nature.

Poker--A game of poker against the machine. The PET calcilates who owes whom and
' how much. :

Police--Try to catch a criminal using a mar and clues.

Rice--A two player game. User picks the speed and the number of pyloas then
races opponent to the finish line.

"Rail--Run a rail station withtout crashing your trazins.

O
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Rat Run--Fiud your way out of a ﬁéié.

-

Road Race——~A maze game. Try to maneuver a dot '“Lcughra ma:z In a ggqeigggirs;
time. Skill levels of one to nine correspond to the qpeqﬁ of the moving
dot. Sound easy? It's not. A real test of reflexas.

Shark—a& SAme in which you are the shark and attempt to get az many swimmers as

pOaSIbIP ‘and zvoid the divers before the people can swim to snore.

Shiesp--Get your sheep in the barr before they eat all the corn.
\

Shoot--A game for quick reflexes. Try to shoot a moving Larget. ¢ive skill
leveis correspoud to the speed of the target.

Snake—-—-A game to play against the PET or A friend. Tests qulck ret¢¢"fs and
coordination. .‘e nbject is to wind vour snake around without running into
a wall or yourself.

Spot—-Tic Tac Toe ol. you wuuSt &t 4 i & row.

Thkunt!--T'ind the . ~easire be ure the robuis get you.

Yahtzee--Competeriz:od vzrcoion of the 3ice rumber ;- ~a. Up to four cam :lay.

9.
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Depth Chatge——A game which teaches dlrectlonality (NOLth South East
West). The player must locaté a mine on & three dimensional grld before

it blows up.

 Hurkle--A game which teaches directionality u = wo dimensions.
Kingdoti—-: simuiatién game where the user ru’ .z - land of Sumeria: Land is
sold, crops planted and pecple are fed © - 3h a3 series of decisions. ?@g

effectiveness of ruling the country is caicuiated upon termination of reign.

Westward Ho--A simunlated trek across the country where many decisions must be

made alqng the way. Very c¢.fficult to succeed from the start. (If you
answer "yes'" to the question '"Do you want to play aga1n7' just after you
have died ou the trail it will begin the next game on the spot where you

died.)



PET' Science Programs

Box--S+¢ ' ich

Cher ... ——cce “ath /7'

/
Edocitities-- ce Math /

/

Space Facts-—-A progfam which allows ycu to travel to distant planets to find out

liow much you weigh; how high you can jump and how far you can throw a ball
on those planets: ‘

9i
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PET Logic Programs

Dots~—A& computerxzed version of the paper and pencil game. The user competes

against the computer.

Hanoi--An excellent game of logic. The user attempts to move an entire stack
of blocks from one pad to one of two others, never putting a larger block
on top of a smaller one. This is to be done in the fewest possible moves.
You may choose a plle from th;ee to seven disks.ﬂ Upon completion it witl

One Queen—-A game based on the miove of the chess queen. Ver- 1ifficult—-~I don't

know if it's possible to beat the computer. Can you ii'd a way?

Revers-~The game of Othello. The object of the game is to 2t as many of your

symbols on the board as possxoie. When you capturn a wpponent his symbols

reverse to yours: _To capture you must have a symbol : both sides of your

oppurient (They don't tell you that in the directions? You may compete
against another person or the computer. It can be be+:cen.

~45-



VII. ANSWER KEY
Exercise I
1. press shift and clear/home kay
2. move the cursor left until it is over the M; insert a space by pressing

the shift and inst/del key, type in the letter O

3. move the cursor left until it i3 over either d, press the delete key to

erase the extra d.

Exercise II
1. a) 84l b) 21286 e)  161.624746 d) 325203 e) 635
£) 19

2. a) 35 b) " 17

<46~



3.

4.

5.

10.

12.

13.

18.
19:

20.

VIII: CGLOSSARY

ASCII - American Standard Code for Information Interchange. Assembly

BASIC - Beginners all-purpose Symbolic Instruction Code. The language

ﬁyté - A standard unit of memory. There are 8 bits to a byte.

CRT - Cathode Ray Tube display, the video screen.

Cﬁiéor - The fiaéﬁing white square denoting placement on the screen.

Data Statements — A list of constants to be read by the computer. The

conitents of these statements can be controlled by the user; example;
spelling lists. '

direct mode - The mode in operatioﬁ when the PET is turned on. The PET

can be used as a calculator or to print text in capital letters

when in this mode:

Fioppy disk - A flexible disk for stor1ng data which has a high speed
retrieval. .

Graphic mode - The mode in operation when the shift key is depressed.'
To obtain lower case letters type POKE 59468 12:

List - The command which will _produce the gctgai program in BASIC E
language. This command is used when a change in data statements is
desired: ~

Memory - The storage ééﬁésiiity'af a-computer. It 1§ measired in K's

New = This is a command which clears the manory;l

Peripherals - Adjuncts to the computer; i.e.; printer; floppy disk, etc.

Poke — A statement to put the PET into graphic mode and -back to direct mode:

ROM -ikgad only memory - permanent Storage of data that cannot be changed;
"1.e.; the BASIC language.

97
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APPENDIX A

USAGE LOG

‘ Student - Date

Classroom

———————

Date Program Type* | Total Time
: : .
i |
i
B |
i
|
i
|
1
! —
!
{
|
|
|
_ - |

* M-Math L-Language Arts -G-Game {?{7
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APPENDIX B
for use with 3.0 disk

1. Load the Directory

Open 1, 8, 15_
Print #1, "I0"
Load "$0"; 8
List

2. Load a Pesgram
Open 1, 8, 15~

Prine #1, "10"
Load "0: Hangman"; 8

3. Prepars a New-Diskette

Open 1, 8, 15
Priit #1, "NEWO: Math Disk; 23"

4. Save and Verify a Program

Verify "O: Hangman", 8

S. Copy an entire Disk

Print #1; "Dupiicate 0 = 1"
(0 is the blank diskette)

6. Erasing A Program

Print #1, "SO: Hangman'




APPENDIX C

for use with 4.0 aisk

1. load the Directory

3. DPrépare a New Diskette

Header. "Math Disk", DO, I22

4: Save & Verify a Program
Save "O: Hangman', 8
Verify "O: Hangman'", 8

L
o X
%
[+
=}
L]
E.
L
i
0]
"t

Back up DO to D1

(D1 contains the Blank Diskette)
6. Erasing a Program
Scratch DO, "Hangman"
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INTRODUCTTON

What tollows is a manual to teach students how to use the PET computer:

The -first section is mandatory for =il students: Tt is divided into six

tessons:

Lesson I Turning on the Machine :

Lesson 11 Using the PET as a €alculator

Eesson 1ITI The Keyboard

Lesson IV Special Keys: The Space Bar and Return Keys
Lesson V Loading a Program '

Eesson VI Running a Program

Also included is a list of do's and don'ts:
Following each lesson is a quiz or exercise. Be sure your students

‘procedures should a problem occur or if typing errors are made while using

the PET. Topics to be covered are:

Error Messages

syntax error
break message
redo from start
. load.error

iy

FS ISR (OB

How to Erase Mistakes
1. the del key
2, the cursor left key
3. The space bar

control keys: It is designed for the students to complete independently.
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LESSON 1

Look at the back of th¢ PET. 1ln the lower right corner there is a
switch: Press it. Now you should see a littie white dot: This dot tells
you the machine is on.
Look at the séréeﬁ. 1t Shoild look like this:
#H#Commodore Basicii#i
15359 Bytes Free (or 7167) ‘ T
READY. .

o

cursor and shoys you your place on the screen.
7 .
Fa

/

/
Fi

Quiz #1 7 ' o . J .
1. The switch for turning the PET on and off is on theé Fromt oF back?
/

2. The white dot on the switch tells you the michine is

3. ?Eé white flashing square is called the :

4: The word READY is asking you if you are ready to use the PET?  yes or no

Los
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LESSON 11
calgulator
answer so vou must use the code for that word which is ?: If vou waut to

fin: the answer to 5+3 von would tvpe it chis wav on the PET:

There are four svmbols that the PET .-ses:
The additiom sign +
The subtraction sign -
The multiplication sign *
The division sign  /

Quiz #2

1. What dre the signs for: a) Multiplication

b) Subtraction

¢) Division L
d) Addition

2. To these problems on the PET.

a) 5+& b) 6x7 ey & J12 d) 9-5




LESSON TII

The Keyboard | -

The keyboard is a lot. like a typeﬁriter. Look at the keys. Most of
the keys have a letter and a symbol. Try pressing different kevs. You
_will see the letters rrinted on-the screen.

Now find the SHIFT key. Hold it down and press a letter key. This

time the symbol is printed on the screen.

then press other letter keys? Try it to ség if you are right.
O o
The SHIFT LOCK key holds the shift down until you 'unlock' it by

Before you go on take this check test.

TQuiz #3
1. Most of the keys have a . _ _ _ _and a__________ printed on them.
2. When you press the SHIFT kay and a letter key a - is printed on

the screen: —

3. What does the SHIFT LOCK key do?




LESSON IV

Special Kovs

SPACE BAR: It prints spiaces of thé Scréen. Try printing this sentence:
The cat ran Gp the tree.
Did you use tif-e SPACE BAR batween the words? If you didn't, try it again.
Find the RETURN key. This key roturns the.cursor to the beginning

— .
.

of the next line. Try it.

Quiz #4

1. What is this key? [ B

2. What does the return key do?

[y
(O
Cr



LESSON V

Loading a Program (cassette)

There are different wavs to load a program from a cassette. This bookilet
will show two ways which will work on all PET Computers.
AL
I: Place the cassette in the recorder and rewind. (Always be sure to press the
the stop key after the cassette is rewouiid.)

o
=3
<
<!
[
Il
Q
33
[w)
"
-
19
=}
O
"
o
0
W
T
-
o
o1
o
(g2
=
a}
3
®
<«

the screen will print: PRESS PLAY ON TAPE 1
3. After you press the play button the screen will print:
OK
SEARCHING - C
FOUND "name of program"
LOADING
READY :

The program is now ready to run. The PET has loaded the first program on the tape:

B.
If you have & tape with many programé on it and you want to load a program
that is in the middle, here is all you do:

1. Place. the cassette in the recorder and rewind.

X
—-3:
<
g
o
=
g .
5
[
g
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o
g
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1
o
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o
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ot
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o
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"
s
t
=3
ot
=}
x
3
&

oK

' SEARCHING . -
FOUND '"name of program'
LOADING

READY.

Exercise: Try loading some programs using the twc different ways.



LESSON VI

Runndiung aProgram

tifie vou have to press the RETURN key aftar ycﬁ tvpe in your answer. Watch.
the screen' Someﬁprdg;améldd it for you. ‘

To begin a program that did not start autcﬁacicaiiy,jtypé the word
REN and press the RETURN E;y; Answer the questions printed ou the screen.
You can type Y or N for yes and no it most programs.

If you hit the RETURN key accidentally, the prograii may stop. The
screen wilt print: | |

READY

key the screen will print:

BREAK IN 'a number'

If you accidentally break out of a program in either of these ways and wish to
continue with the program you must type cont then hit return. The PET wiil ‘then
(Note: - You miSt not type any other keys before doing this or the PET will not let

you return. AlSc Some programs which use graphics (Pictures) will not work correctly

,,,,,

and try a different answer:

.“
P“
()



DO'S AND DON'TS

If there is static electricity in the room touch vour chair before
When the cassette recorder has finished loading do not leave the

play button down:

Do not have food or drirnks near the machine:

Do treat the PET like you treat your pet at homée ~~ with care.

Do not £lip the PET om and off quickiy: .

11y
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a)
b)
c)
d)

a)
b)
&)
d)

When you

a)’

b)
c)
d)
Do these
a)
b)
c)
d)

/ |

REVIEW QUIZ

homer

program

cursor 3
white square g

PET is asking you if you are ready
nothinrg 7 "
you told the PET you are ready

PET is telling you it is ready
press the shift key and a letter key a —— ___ is printed.

a symbol

.a letter

a number

the screen clears
problems:

8 times 9
20 divided by 4
10 take away 2

112
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ANSWER KEY

1. back : S 1. a) * 2. a) 9
2. on ~ b) - . b) 42

3. cursor c) / e 3

4. no ' d) + ) 4

Quiz 3
1. letter and symbol

2. symbol L . )

3. Hholds the shift key in place

L. space bar e
~ 2. moves the cursor to the beginning of the next line
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- OPTIONAL SECTIQON

Corsof Kevs
Logk at the top row of the nusber key pad: Tnese 4 keys are called
tne CURSOR REYS because they move che CURsOR arcund the Screen. Without
ghe shlfc key t.he cirsor key will follow the direction on the bottom of

ghe k€Y. yith the Shlft: key pressed, the cursor key will follow the

direction printed on the top of the key.

No sulfy  WITH SHIFT
CLR) eturn cursor to home clears screen
LS - |
ﬁ cflrsordown -:- ' f@iﬂ c’ursmj up
(S| cursor rigne [ esreor v

TyPe ydhr name. Now press the CLR/HOME key with the shift Réy;- fhis made
the screén b]_anR. Move the cursot ZlOwn, to the middle of che screen. Now -
press thg CLR/HOME key. The cirsor Should have recm’ned to the upper left .

M of the screen. This is the HUME prJ.tibﬁ-

qute #1

1. Wnat do the cursor keys do? _ - _ R ——

2. Wnere is the home position? ____ - - o

v

EHE 113




€ursor Kevs (continued)

23 Fill in this chart (hint: you might not have to use all squares)

- |CLR
a) - =___

HOME

b | sHiFT |+

O
&
|
\

©)  Ccursor right = +

4. Try doing the following in order.
a) move the cursor to the bottom of the screen
b) move the cursor to the middle of the screen B
¢) move the cursor to the lower right hand corner’

d) move the cursor to the upper right hand corner.
: ] L

'e) return the cursor to the home position

If you need help use the chart on page 1 of this section:

as 118




This is a special key to help you corréct your typing mistakes. INST

stands. for insert. Inser- means to put in. With the Shif= key you can

make a space in a word so you can put in a letter.

Move the cursor until it is on the U.

Press the shift and the |inst| key.
: del

You niow have a space and can type in the letter O.

Press the return key.

Try correcting these words:
a) change HOSE to HORSE
b) change WERE to WHERE

c) change WITOUT to WITHOUT

The bottom part of the key--DEL-—stands for delete. Délete means to take

out: You do mot need the shift key. Type HOURSE. You wantéd to type HOUSE.

Move the cursor until it is over the S. Press the |/VST |“kes.
' ‘ |DEL '

' The key took out the R so you now have the word house.




One More Kev (continued)

Try correcting these words:
a) change GHAEIR to CHAIR
b) change CLASSRROOM to CLASSROOM

c). change HARND to HAND

Try these:
'Change BLACKTOARJ to BLACKBOARD

Change FLOUIRS to FLOWERS

You can also type over wrong letters to correct your mistakes. Use the-

P e S ‘ T -

C/A5R | .key to move the cursor over the incorrect letter. Now type the

right letter.

Type PAPIR

'U_jéé the CRSH key to move the cursor over the I.

Now type an E..

Try these:

change taple to table

chatige Store to store

chinge flime to flame

Quiz #2

1. What does the-INST key do?

2. What does the DEL key do?

3.* The INST DEL key needs the shift key? (choose ome)

4.. What can the space bar do?

. 5. Correct tﬁese'wards' -
change HORSE to HOUSE _ 118 change RUG 5 ROUGE |
. chrdnge CAERPETS to CKRPETS . change BLENKATS to BLANKETS

=17~




o [CLR]

1. When you press the | - |  ke&y
HOME]

a) the screen clears o o

b) the cursor return to the home position
2. - The¢ home position is:

a) upper right hand corner

b) lower left hand corner

¢) upper left hand corner

d) lower right hand corner
3. Change HORSE to HOUSE.
4. Change: The cat ran up the tree. to

' ThHe cat ran down the tree.

5. Change COMPTER to COMPUTER.

-ﬂi-'*' 119;




ANSWER KEY FOR OPTIONAL SECTION

Quiz #1 - )
. moves thé cursor - g
. upper left hand corner
. a) moves cursor to home position
b) moves cursor up

LN I~

Quiz #2

creates a space

takes out a space, erases letters
INST ' :

£ W N I

erases letters

Review Quiz

1. 6
2. ¢




