By David V. Loertscher

THERE IS an alternative to purchasing
commercially produced microcom-
puter software: school media special-
ists and teachers can create their own.
There are skeptics who say there will
never be any high-quality, locally pro-
duced, educational microcomputer ma-
terials because it takes too much time
and effort to produce them. However,
these critics should remember the Fox-
fire phenomenon, the creative film-
making by high-school students, and
the success of programmers who have
become millionaires in the arcade com-
puter business, most of them under 20
years of age.

For three years, I've taught micro-
computer courses to teachers and li-
brary media specialists, and have ob-
served many excellent products they
have developed. I am enthusiastic
about library media specialists produc-
ing microcomputer software locally.
Already, imaginative and creative li-
brary media specialists are joining with
capable student programmers to pro-
duce programs to fulfill local curricu-
lum or management systems needs. Re-
cent news items provide evidence that
librarians are using programs they have
devised to handle overdue materials,
compile bibliographies, store inventory
records, organize computer-generated
catalogs, and more. Another micro-
computer program produced locally is
one which interfaces with commercial
media such as videotapes, filmstrips,
and slides.

David V. Loertscher is Program Co-
ordinator, Instructional Resource
Education, University of Arkansas,
Fayetteville

NALYZING]
MAICROCOMPUTER

This article is directed to school li-
brary media specialists and teachers
who want to start producing their own
microcomputer software for students’
use. One of the best ways to begin is
first to understand the rudiments of
programming and then to compile a
notebook, which I call a *‘bag of
tricks,”” of ideas for microcomputer
programs. Any number of features can
be incorporated into a program at any
stage of production.

To start such a notebook, I suggest
taking an idea from one program and
another from a second and then using
these accumulated ideas to produce a
program that fills your needs. This
practice of copying the good features of
commercial programs and eliminating
questionable ones is often used by ad-
vanced programmers and is well known
to library media specialists as the old
cut-and-paste technique. Professional
programmers, for example, have many
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pre-written subroutines at their dispos-
al; if a list of names or words must be
alphabetized, they can use pre-written
sorting routines. There is no need for
them to write regularly used routines
over and over again.

I want to emphasize here that I am
not recommending that librarians try to
crack the codes of commercial produc-
ers and steal parts of their programs.
The sole purpose of the notebook is to
catalog good, usable elements for
homemade software programs.

Tricks of the Trade

My bag-of-tricks technigue consists
of one looseleaf notebook and several
microcomputer disks, which contain
useful subroutines. The notebook
should be divided into two sections: the
first section is for your collection or
listing of desirable features for incor-
poration into microcomputer programs
you plan to create, as well as a list of
pitfalls to avoid. The second section
will contain pages, each with one de-
sired program feature entered at the top
and brief notes on how to program it
listed below. For example, if your pro-
gram presents a page of text, and you
want to command the student to press
the space bar to get to the next page,
your notebook page of commands,
comments, and sample program will re-
semble the one below, adapted from
Modular Computer Lesson Design by
Paul M. Roper and David V.
Loertscher (Hi Willow Research &
Publishing, 1982). These basic program
commands for the task will guide users
through the lesson: (see box opposite)



SO T WRRE

Procedures for Notes

Every time you preview or use a mi-
crocomputer program, watch for pro-
gramming features vou do and don’t
like. Make brief notes about these fea-
tures in section one of your notebook.
and in section two, make notes on how
to program these desirable features—if
you can figure out how they were done.
Often you can add a programming idea
to the notebook by perusing journals
such as Popular Computing, C.A.L.L.,
Apple, Creative Computing, etc. To get
more ideas or to refine your own, you
might also attend a local microcom-
puter users group to ask questions.
Books in this area are beginning to ap-

pear on the market. Locally, there may
be inservice training sessions conduct-
ed to acquaint teachers with computer
literacy. One goal of these inservice
sessions is to help teachers create a
product to use immediately with their
students. The commercial skeleton pro-
grams, into which teachers may insert
their choice of spelling words or curri-
cular terms, plus a few ideas from their
own “‘bags of tricks,”" should get them
started in a positive way. Many times, a
teacher may program a very simple les-
son in BASIC and use it to great advan-
tage in a teaching sequence even if it is
not of commercial quality.

Ownership of the material is often
enough motivation to do a better-than-
average job of presenting a desired con-

Desired Task: To get the user to ad-
vance to the next section or page of
the lesson.
Commands for APPLE OR PET (us-
ing line numbers for each program
code line)
10 PRINT *“PRESS SPACE
BAR TO CONTINUE™
20 GET A%
30 IF A$ = CHR$(32)THEN 50
40 GOTO 20
50 REM REST OF PROGRAM
HERE
Commands for TRS-80
10 PRINT “PRESS SPACE
BAR TO CONTINUE"
20 A% = INKEYS
30 IF A% = CHR$(32) THEN 50
40 GOTO 20
50 REM REST OF PROGRAM
HERE

Comment: CHR$(32) is the ASCII
code for the space bar. Any specific
character on the keyboard may be
used by using the ASCII code for
that character (an ASCII code list
can be obtained from a microcom-
puter reference book).
Sample Program for CLS:

10 HOME

20 PRINT ““WHAT IS 2+27"

30 PRINT: PRINT: PRINT:

PRINT: PRINT

40 PRINT *“'PRESS SPACE
BAR TO SEE AN-
SWER™

50 GET Z$%

60 TIF Z$% = CHR$(32) THEN 80

70 GOTO 50

80 PRINT : PRINT : PRINT

90 PRINT **4 IS THE AN-
SWER™

cept to students. This is not to excuse
poor work, but it can motivate teachers
to use this relatively new technology
with a minimum of frustration. If
inservice workshops don’t provide a
useful product, teachers are likely to
forget much of what they have learned
in a matter of days.

Software—Critical Reviews

CLOCK. rev. ed. (Apple 11, 48K, disk)
Hartley Courseware. Inc. 1982,
$39.95. Teacher’s manual.

In today's world of digital time pieces,
is it still necessary to teach children to
read clock hands? If you answer yes,
then Clock is an excellent choice of a
program to accomplish this. This pro-
gram has many exemplary program-
ming elements and the content is adapt-
able to local situations. It is obvious
that a good educator and a good pro-
grammer created this software.

There are four objectives of the pro-
gram. Students can manipulate clock
hands to set a prescribed time in two
different ways: they can type in the ex-
act time from a preset clock face, or
they may just watch the clock face and
the given correct time as a tutorial or
review exercise.

Directions to the student are easy to
read and understand. The positive rein-
forcement provided has enough variety
to keep it fresh, and the negative rein-
forcement will not discourage users,
but encourage them to try again. The
management system for monitoring stu-
dents is excellent, and provides for en-
try of 40 student names. In addition, a
list of errors is compared to the correct
responses. This provides the teacher
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with instant feedback on what kinds of
errors the students made so that supple-
mentary instruction may be given right
away. The teacher’s manual is well
written and succinct. The high-resolu-
tion, black-and-white graphics are sim-
ple but effective.

This program is a good example of
the type of microcomputer software
that can make a positive contribution to
education. Its combined elements of
teacher control, student control, ease
of use, and utilization of computer
characteristics make it exemplary.

The Game Show. (Apple 11, 48K disk).
Computer-Advanced ldeas, Inc.,

1981. $39.95. Teacher’'s manual.

If you enjoy the **Password™ game by
Parker Brothers or the television show
of the same name as an instruction-
al/motivational game, you will find this
skeleton program attractive. The game
can be created for two teams. Each
team has a partner on the computer
screen who is a regular participant on
The Game Show. The regulars, named
Joe and May, help their teammates
guess a mystery word by providing
helpful hints or clues.

While six sample games are supplied
on the diskette, the program is really
designed to enable teachers to create
games for instructional purposes. Spell-

Sample notebook pages
Skeleton Programs—Positive fea-
tures

1.  Minimal
knowledge needed

2. Easy editing when revisions
are necessary

3. Student uses a product disc
only, not the authoring program.
which the teacher keeps. This pro-

- vides protection against student
changes or the mutilation of the mas-
ter
3 4. Good system of menus in the

final product so that users can get in
and out of the program quickly

5. Good instructions so that lit-
tle individual help is needed when
students are working alone.

6. Users can escape the game at
any point.

7. The sound effects can be
turned off or on.

programming

Skeleton Programs—Pitfalls to
avoid

I, Assumes too much program-
ming knowledge for user to create

lessons.

2. Master disc must be used for
operation of the program.

3. Poor motivation: limited pos-
sibilities for new programs.

4. Modifications to the skeleton
are so tightly controlled that local
adaptation is very limited.

Drill Programs—Positive fea-
tures

1. Attempts to build motivation
into the drill.

2. Drill, as a memorization de-
vice, could have key words disap-
pear at random.

3. Uses animation in math prob-
lems to show math operations.

4. When the screen must be
blank, the program informs the user
of the reason why.

5. Provides an analysis of stu-
dent errors.

6. Uses appropriate vocabulary
for intended audience.

7. Supplies a variety in positive
and negative reinforcement.

Drill Programs—Pitfalls to Avoid

1. Graphics detract from the fo-
cus of the drill.

2. Games without educational
value are used as reward.

3. Vocabulary is too difficult for
target audience.

4. Method of entry for correct
answers is unclear,

5. Lengthy answers are re-
quired from students with limited
typing skills.

Graphic Tricks—Positive fea-
tures

1. Dancing words are used as
clues.

2. Screen wipes (top down, bot-
tom up, middle out, diagonal, etc.)

3. Essential details are provided
for critical interpretations.

i

gram time on intended audience.

Graphic  Tricks—Pitfalls  to
Avoid

|. Slow graphics. Test the pro-

2. Graphics overshadow the in-
structional message.

3. lllegible high resolution char-
acter fonts. High resolution charac-
ter fonts should be legible for every
letter or redesign.
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ing words, vocabulary words, names,
or recall terms can be used. Clues can
be one word or a short phrase, syn-
onyms or antonyms. Students in the
third grade or higher can easily create
more games to challenge other stu-
dents. Instructions in the program and
in the manual are clearly stated.
Individual games can be added,
changed, listed out on the screen or
dumped to paper (for an answer key),
saved on disk, or deleted. The best fea-
ture of The Game Show is the ease of
creating new games and game disks be-
cause, unfortunately, after about six
plays, the students are likely to tire of
the format. It should be used sparingly.
Despite the limitations stated, the pro-
gram is well worth the purchase price.

Arcademic Skill Builders. (Apple 11+,
48K, disk). Developmental Learning
Materials. 1981. $39: $220 set of 4.
Teacher's manual. Flash cards.

The purpose of these six skill builders
(two of six games were reviewed) is to
combine the excitement of an arcade
game with drill in addition, subtraction.
multiplication, and division. The player
must defend home base by shooting and
destroying some invader (alien space
ships, large green slime blobs, meteors,
tanks, or alligators). The invaders ap-
proach home base at a constant pace,
threatening to destroy the base unless
annihilated. Each invader contains a
math problem which must be solved by
the student, whose answer is typed into
the home base figure, then the space
bar is pressed to shoot. If the answer is
correct, the alien is eliminated. but a
shot with an incorrect answer is a miss,
and the alien continues to advance. The
excitement is intense, the time pressure
is great, and the player’s mental and
manual dexterity is taxed.

Positive features are many. The
teacher can exert some control over
problems. Addition, subtraction. multi-
plication, and division problems may
include 0-3, 0-6, or 0-9 factors. Total
playing time can be set from one to five
minutes. Speed of the invaders’ prog-
ress can be slowed or increased. The
number of hits and misses is recorded
on the screen and charts are provided
for a progress analysis by the teacher.
To further enhance the game, detailed
suggestions are given, flash cards pro-
vided, drill sheets included, and a spe-
cific plan to teach strategy is recom-
mended. The central idea of the game is
instantaneous computing of the math
fact—no time for finger counting under
this pressure! Two of the games use
mixed problems for added difficulty.

Without a doubt, these drills are
some of the very best on the market.
The graphics are eye-catching. The
control over game time, game speed,
and data recording is excellent. Even
key manipulation can be controlled for
right- or left-handed players. Paddles



may be used if available. The teacher’s
guide is very useful for planning, chart-
ing progress, and following up with
math activities.

There are some problems. Some edu-
cators might be uncomfortable with the
use of an arcade-game format integrat-
ed with an instructional skill. The prob-
lems in the games are limited to single-
digit numbers, and no provision is made
to increase the probability that a missed
problem will appear more frequently as
the game progresses. The time pressure
may also be disturbing to some stu-
dents. But, if used properly, these
games (for students from grade one up)
can serve as good motivational devices
for memorizing math facts.

Genesis. (Commodore/PET) Green-

wood Software. 1981. cassette. $30.
Do you want to create a flashcard drill
without any pictures? This skeleton
program is designed for the teacher
who wants to create drills to test recall
of specific information or arithmetic
facts connected to some lesson or unit
being taught in the classroom. The
questions must be limited to a maxi-
mum of 71 letters. Variations on
answers can be entered by the teacher
so that synonyms, full or abbreviated
names, or variant spellings are judged
correct by the computer. The comput-
er, as programmed, may administer the
drill either sequentially or by pulling
questions at random. Questions missed
by the student remain in the pool and
will be pulled again until answered cor-
rectly.

No programming skill is required to
create drills except very basic comput-
er literacy. The menu system used is
outstanding: corrections, additions. de-
letions, and other editing features are
readily available. The program is un-
protected and may be copied within a
school so that every teacher can have
access to this drill.

Since this program is an excellent
tool for teaching teachers how to create
their own homemade drills, it will be
particularly useful in an inservice com-
puter literacy course.

George Earl's Reading in Literature.
(Apple II. 32K, disk). Kuvitle
Kourseware. 1978, $29.95.

Can students use the microcomputer to

familiarize themselves with famous

passages from literature? That is the
goal of this carefully programmed tu-

torial/drill. Eleven different literary
passages are presented, including The

23rd Psalm, Annabel Lee, The Bill of

Rights, Casey at the Bat, and The Get-
tvsburg Address. The object is to guess
the last word of each phrase in the pas-
sage which begins, “‘Four score and
seven years ???"" If the response is an
*a,”” the student is rewarded with 50
“perfect”’s dancing on the screen. If
the student can’t remember the word,
four guesses are given at any letter in
the word. As in Hangman, the user is
punished for every wrong guess with a
colorful cubist graphic that shrinks as
each wrong answer is given. If the
graphic disappears completely, the cor-
rect word dances on the screen and an-
other chance at guessing the phrase is
provided, but now the complete pas-
sage is presented twice. The first time,
the full phrase to be tested on the next
screen is given. That is the clue. The
second time around, the student is ex-
pected to enter all the words in each
phrase without help. A final score indi-
cates how well the student performed.

The programming tricks used on this
disk could fill a notebook. There are
fascinating screen wipes, boxes around
normal text, dancing words, and inter-
esting title graphics. But some major
questions arise. Why test recall of only
the last word of a literary phrase? Why
present a colorful graphic on the screen
when it has no relation to the words at
the bottom? This program almost suc-
ceeds as a memory aid, but these are
serious flaws, and it is not recommend-
ed for purchase.

States, States2 (from Elementary Disc.
Vol. 3, version 4.6) (Apple, 32K,
disk). Minnesota Educational Com-
puting Consortium. 1981, $39,
Teacher’s manual.

Since every intermediate student in the

U.S. makes some attempt to learn the

states’ names, to identify each by

shape, and name their capitals, it makes
sense to create a microcomputer pro-
gram that would help them. Two pro-
grams reviewed, Srates and Srares2,
have this objective, but a number of
problems limit their usefulness. The
States program is a very simple word
drill; it has no graphics. Students may
choose a section of the country on
which to be drilled or may be tested on
all the states. The format is: ““What is
the capital of Nebraska? The re-
sponse must be spelled correctly, but

occasionally the program will allow a

one-letter misspelling and indicates

“you were close.”” Most students could

program this type of drill by knowing a

few simple computer commands, al-

though computer analysis of student in-
put would be a little more difficult.
States2 shows the outlines of states
in high-resolution graphics. States are
to be identified and the names typed in,

correctly spelled. Unfortunately, the
graphic is so small on the screen that an
accurate state outline map is not pre-
sented, particularly for the Northeast-
ern states. Srares2 allows no deviation
from the correct spelling, unlike the
Strates program.

Library media specialists can devise
ways to improve these two programs:
allow a variety of student responses
such as A,B,C, or abbreviations as well
as full spellings, or the use of dots rath-
er than lines to produce the shapes of
the states.

Guinness World Records Problem Ar-
eas in Math. (TRS-80 or Apple, 32K,

4 disks). Society for Visual Educa-

tion, Inc., 1982. $225. Teacher’s

manual. Skill sheets.

Using children’s fascination with world
records as the motivating force, this
package combines both tutorial and
drill in addition and subtraction to cor-
rect specific skill deficiencies (adding
large numbers, adding numbers in jag-
ged columns, subtraction problems
with regrouping, and subtraction prob-
lems with zero in the minuend). An
elaborate management system for the
teacher provides control over the var-
ious types of problems and problem dif-
ficulties. In addition, detailed reports of
the progress of up to 30 students in var-
ious class groupings is provided.

The two main segments of this pro-
gram are a mastery section and an ap-
plication section. In the mastery sec-
tion, either numeral or story problems
are presented, and if the student misses
the answer, a tutorial is provided. If
three out of five problems are done cor-
rectly, a chase through a maze game is
the reward. The application section re-
quires the solution of three out of five
problems in order to play an elaborate
**free the Guinness world record holder
from the terrible space grogs’ game.

The major flaw in this set is the inor-
dinate amount of time required to do a
lesson or play a game. For example, it
takes 38 seconds to do a single number
problem, 66 seconds to do one story
problem, 8 seconds to get a reward for a
correct response, 62 minutes to set up
just three math problems. The reviewer
figured that five problems plus the
game could be done in 12 minutes,
working at maximum speed. The man-
ual says that during testing, students
took an average of 15-25 minutes to do
one session (five problems and a game).
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On the application disks, response time
is so slow on the part of the computer
that the grogs hold a decided advan-
tage. The time lapses stem from a deci-
sion on the part of the writers to create
a wonderful graphics show. This they
have accomplished very well; the pro-
gram is extremely colorful. But provid-
ing a 15- to 25-minute graphic show in
exchange for only three to five correct-
ly solved problems is a questionable
use of students’ time.

Another programming-related prob-
lem was the number of times the disks
malfunctioned. Misreads, total failures,
and bizarre tutorial runs occurred often
enough to question its programming
structure rather than to blame a bad
disk.

Turning to substantive problems, the
regrouping procedure in subtraction is
not how students are taught to perform
on paper. When borrowing is neces-
sary, no superscript number appears.
Also, when the user must borrow, the
original number which has been bor-
rowed from disappears from the screen
rather than being crossed out with a
digit placed above it. There is a nice
feature, however, using animation
when numbers are repositioned on the
screen from a tutorial on the right to the
main problem on the left.

The management system of the pro-
gram was well done. Thorough records,
student groupings, provision for stu-
dents to exit and return later, and
teacher control over lessons are excel-
lent. The additional skill sheets which
accompany the disks are the best fea-
ture of all. Interesting problems and
puzzles containing world record clues
provide excellent followup to the
games and the tutorial.

Before purchasing this package, a
thorough on-site test is recommended
to see if the time problem and malfunc-
tions mentioned are manageable and if
the tutorial style fits in with the method
teachers are currently using. A review-
er will also want to assess the reading
level on the story problems to see if
slower readers can learn from the pro-
gram.

Introduction to Computers. (series).
cassette (automatic and manual). col-
or. 4 strips with 4 cassettes. range:
60-68 fr., 11-12 min.. Teacher’s
guide. Society for Visual Education,
Inc. 1981. #A517-SATC. $145 se-
ries; with 2 microcomputer disks for
TRS-80 or Apple (32K), $205.

Using an urban high-school class set-

ting, computers are introduced in four

segments. The first filmstrip, **The Pur-
pose of Computers,’’ shows four teen-
age students discussing some common
fears and concerns about computers,
such as whether they are likely to con-
trol our lives. The second filmstrip
presents an explanation of hardware
and software, introduces various terms

such as input device, memory, process-
ing unit, output device, and explains
how these components process infor-
mation.

“The Impact of Computers,’” third in
the series, provides numerous exam-
ples of the effect computers have on
society, such as control and switching
of telephone calls, price-tallying in gro-
cery stores, computer crime, and the
possibilities for careers in the computer
industry. The series ends with a discus-
sion of how a computer is programmed.
The series also explores program analy-
sis, flowcharting, coding, running a
program, and debugging it. The two
computer disks which accompany the
filmstrip set are designed for optional
followup. The disks can be used by in-
dividuals or by a single teacher with an
entire class.

Despite the fact that the narrator con-
tradicts himself about whether or not
computers make errors, and that occa-
sionally the visual does not match the
narration, the set may be used for a
very basic introduction to computer lit-
eracy. No grade level is indicated on
the materials.

Unfortunately, the programs have a
great many technical and substantive
flaws; just a few of these flaws will be
itemized here to illustrate what hap-
pens when programs are not carefully
planned, tested, or debugged. On disk
one, the title graphic takes up much too
much time (the copyright notice alone
stays on the screen for 26 seconds be-
fore moving into the program). The di-
rection to move from one screen to an-
other says ‘‘press the space bar to
continue'’; any key that is pressed will
advance the program. When the re-
viewer was given a choice of answers
A-G, a ‘4" was entered which was in-
terpreted as a **C’" answer. Later, dur-
ing a simulation, an incorrect response
sent the program back to a previous
menu without an explanation. The sim-
ulation was supposed to demonstrate
how an airport runway is cleared, but
the action appearing on the screen was
never explained. Although the film-
strips are acceptable as introductory
material, the package is not recom-
mended because of the many problems
encountered.

Questions & Answers

One often hears that most of the edu-
cational software created for micro-
computers is either mediocre or worth-
less. Such an overgeneralization, if
widely accepted as truth, will hinder
the use of this technology in our na-
tion's schools before it can succeed in
helping to educate our children. Many
say that they will not buy software until
quality materials are plentiful, but if we
all wait until this is possible, the pro-
ducers of microcomputer software may
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abandon the educational market as an
unworthy  investment.  Educators
should be assured that there is enough
quality software available at present to
warrant the purchase of microcom-
puters in every school. It is necessary
to sort through all the new products and
select carefully. The materials are
available. Librarians and school media
specialists must continue to review and
demand higher quality materials of pro-
ducers, just as they do for audiovisual
materials and books.

In the meantime, we can learn to cre-
ate our own software. Now let's sup-
pose that you begin your notebook,
start the programming section, and sud-
denly realize that you are not cut out to
be a programmer. You ask vourself,
“What good has it been to start this
notebook?’ Several answers to that
question come to mind. First, the more
you examine commercial software, the
better critic and judge of guality you
will become. Second, many school me-
dia specialists will have opportunities
to communicate with a computer pro-
grammer. If you have acquired some
computer literacy and can communi-
cate clearly the type of programming
features you like and don’t like, the job
for the programmer becomes much
easier and hours of exasperating revi-
sion of programs can be saved. In addi-
tion, like most creative activities, there
is a great deal of satisfaction in produc-
ing your own quality educational soft-
ware, Try it! <
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