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Apple Macintosh - IBM System 36
Connectivity for Administrative Applications

Ricardo E. Perez, Administrative Assistant
Raymondville Independent School District
One Bearkat Boulevard
Kaymondyville, Texas 78580

The Raymondville Independent School District has recently implemented a
cost effective local and remote System 36 network employing Apple
Macintosh Computers as the primary data entry device. Administrative
uses of this unique network include student attendance reporting and
accounting, grade reporting, scheduling, and PEIMS data entry. When not
in IBM 5291 terminal emulation mode, the Macs provide campus and
Central Office personnel with a computer rich in text and graphics
capabilities. This session will discuss the rationale, planning, selection of
hardware/software, and communication devices, etc. which allow the

successful and relatively essy connection of these very different
architectures.

The automation and computerization of administrative services in the
Raymondvilie Independent School District has been greatly enhanced by
the establishment of a network connecting the disirict's five campuses and
Central Office to it's IBM System 36 mini-computer. Apple Macintosh
computers serve as the primary data entry device and are now located in
administrative offices throughout the district.

Several years ago, when the district decided to purchase an IBM System 36
to provide the Business Office with financial, general ledger, and payroll
accounting support, Texas Educational Consultative Services, Inc. (TEC.)
was selected as the software provider. Primary considerations for the
selection of TECS prodiucts were: compatibility with the System 36
architecture; installation, training, and on-going support; timely and
accurate maintenance of software to reflect changes in TEA reporting
requirements; ease of use; and cost.

Later, when the district elected to expand use of the System 36 and
computerize additional administrative services, naturally, TECS software
was considered first. Today, the RISD licenses a variety of integrated
software packages from TECS in addition to the original fiscal management
modules.  Services provided include:  Student Accounting (attendance
1
12



repc «..g .. ounting, including the gencration of official TEA reports and
doc uaenis . Grade Reporting, Scheduling, Personnel, Fixed Assets, and
PE . ..

In considering hardware for the proposed expansion of computer services,
requirements for ease of use, reduced training time, extended capabilities,
and versatility all pointed towards purchase of Apple Macintosh computers
and accompanying peripherals. The Macs communicate with the System
36 while operating in IBM 5250 terminal emulation mode using S/3x Link
software in conjunction with Series II Twinar protocol converters
manufactured by KMW Systems, Inc. The protocol converters .connect
directly to the System 36 using standard twinaxial cable, while local Macs
and terminals are hard-wired to the Series II protocol converters using
standard unshielded four-conductor cable installed by the district's own
maintenance personnel. Computers located at remote sites (4 campuses)
reach the System 36 through use of point-to-point telephone lines.
Instead of modems, asynchronous line drivers connect both the local and
remote computers/terminals to the PC side of the Series II. Remote sites
operate at 9,600 baud with no difficulty, while the local units function well
at 19,200 baud due to their proximity to the mini-computer.

Installation of all equipment and the training of personnel occurred during
July, 1987. Within two weeks all campuses had built student and family
files, scheduled teachers and students, and established procedures for the
opening of school.

Hardware/Software Sources

Apple Computer Hardware:
Sandra K. Pratscher Bill Hansen
Apple Computer, Inc. Apple Computer, Inc.
Building 4 Suite 400 2950 North Loop West
9430 Research Blvd. suite 1070
Austin, TX 78759 Houston, TX 77092
512-343-4533 713-682-3200
KMW Systems Corporation General Telephone. Company(GTE)
Beverly Stevens Vermon E. Couch
100 Shepherd Mountain Plaza 8988 Kirby Drive
Austin, TX 78730-5014 Houston, Tx 77054
512-338-3000 713-662-5143
IECS. Inc, INMAC
Eugene M. Hayes INMAC, Inc.
1005 East St. Elmo Road P.O. Box 890702
P.O. Box 15898 Dallas, TX 75389
Austin, TX 78760
512-443-4433

2
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DESIGNING A SCHOOI. OF THE FUTURE -
Guidelires for Administrators

Anthony Sassi
Richard Alan Smith, Ph.D.
Houston Independent School District
5300 San Felipe, Houston, Texas 77056-3504

A description of a step-by-step approach to integrating computers into a large urb: wdle
school. It is based upon the experience gained from the implementation of the Sche._. of the
Future Project, a cooperative development effort between the Houston Independent School
District and Apple Computer, Inc. The objective of the proje~t is to infuse computers into a
middle school curriculum and discover the differences they make in the educational process,
The project began in 1985 with the loan of 200 Apple Ile's and 10 Macintosh computers tn F. M.
Black Middle School and is currently in full operation.

F. M. Black Middle School is the site of a cooperative development effort between the Houstou
Independent School District (HISD) and Apple Computer, Inc. This project is known as the
School of the Future, Its purpose is to infuse computers into the curriculum and discover the
differences they make in the educattonal process. The project began in November of 1985 with
the arrival of 200 Apple I'2's and 10 Macintosh computers to the school building,

The use of computers was strictly voluntary. The project emphasized a grass-roots approach,
and it had the complete support of the school's teacher technologist and principal, A full-time
coordinator was also assigned to the school. HISD's Department of Technology provided
support in the form of hardware, software, and personnel.

Distribution of Hardware and Software--Equitable distribution was essential. The project had
been introduced to the teachers in the spring of 1985. The teachers who were the most
interested in computers were identified at that time and became the core group of users, The
majority of software supported the reading and mathematics curricula, Other software
supported science and social studies.

Staff Motivation--The core group of teachers was trained first, They represented the major
subject areas and were percetved as leaders in the school.



Training--Training took place mostly during teachers' preparation times and emphasized the
following subjects:

¢ Hands-on

¢ Word processing: personal and instructional applications

e Data base: personal and instructional applications

e Computer-assisted instruction: for each major content area
¢ Classroom management

¢ Lab management

e How to use technology for a better teacher appraisal

The training was made as flexible as possible.

General Instructional Approach--Prepackaged commerical CAI software, which had been

district approved and teacher selected, initially was used for instruction. As students and
teachers became more comfortable with operating computers, applications-based instruction
was implemented coupled with innovative, teacher-created lessons and materials. These ideas
were shared amongst all of the \eachers. The sharing of resources began to involve neighboring
schools, as the information acquired was disseminated to other schools in the district via
conferences, reports, and video.

0973-D5



The New and Improved, State-Developed, Mini and
Micro-computer Administrative Software

Imelda T. Garcia, Interface Consultant
Doris Slay-Barber, Coordinator
Education Service Center, Region 20

1314 Hi
San4Anc3§io,v exas 78208

The Regional Service Centers Computer Cooperative (RSCCC) and Education Service
Center, Region 20 (San Antonio), with the cooperation of Texas Regional Service
Centers, the Texas Education Agency and local school districts from throughout

the state, developed what is considered the most modern and easy to use micro-based
computer software available for Texas school districts. Participants will be
provided with background information regarding the history and current participation
in the RSCCC. An overview of the business and student software will be presented
and sample reports will be provided to participants.

I. Regional Service Center Computer Cooperative (RSCCC)

A. History

B. Funding

C. Participants

D. Software Development

ITI. Software Features

A. Business
1. Finance
2. Payroll
3. Fixed Assets
4, Tax Collection
5. Budget
6. Personnel
7. Advanced Academic Training
8. PEIMS

B. Student
1. Reglstration
2, Crade Reporting
3. Attendance Accounting
4. Student Scheduling
5. Special Education Management System (SEMS)




Using The Macintosh in School Administration
By Dr. Kent S. Cochran, Education Support
Apple Computer, Inc.

Abstract Of Presentation

This presentation will give some practical advise to the school
administrator who wants to increase productivity on a daily basis.
Dr. Cochran will share many of his ideas and examples of how he
used the Macintosh while serving as principal of a large middle
school.

Computers in the principal's office are becoming more and
more necessary as paperwork loads increase for the principal.
Personal computers, as an extension of oneself, are allowing
principals to accomplish more work in shorter amounts of time.

Dr. Cochran, 1986-87 principal of Northwest Middle School,
used the Macintosh to do such things as attendance, discipline
reporting, teacher appraisal, budget, and many other things in his
school. Kent will share with the participants the software programs
used and how each of the task were set up.

Microsoft Works was the primary program used to do budgets,
student letters, and other word processing projects. Kent used
programs to develop student calendars that were up to date with the
latest information. Kent also published two newspapers in his school.
First, the student newspaper which had students articles. Second,
the teacher newspaper that allowed the teachers to brag on one
another and of kids that were doing great things on the campus.
Kent only allowed articles of a positive nature in this newspaper
This was a real winner with teachers and was done in a matter of a

ERIC i
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few minutes each week with the use of the Macintosh and
Pagemaker.

Dr. Cochran's school was also a pilot site for MacSchool, an
integrated school administrative system for schools of all types and
sizes. It handles a school's student record management needs and is
designed to run on the Macintosh Plus with a 20 Megabyte hard disk.
Reporting options are comprehensive and include student academic
progress, disciplinary action, transcripts, honor roles, and student,
school, and teacher timetables. All reports and summaries can be
formatted to suit individual school requirements. | |

This presentation promises to be informative and entertaining.
Come get some good ideas to take back to your school!

N



A BRAFHICS UNIT FOR INTRODUCTION TO COMPUTER FROGRAMPMING

FaMEL A BUMMERDS
TROACY CLANTOM
COMPUTER ITNSTRUCTORS -~ ATKLING JUNTOFR HIGH
LUBEOCE TNDEPENDENMT SOHODL DISTRICT
14628 19TH BTREET
LUEROCK, TEXAD 79401

The purpose of this presentation is to present a hrief
description of how a computer graphics unit can be  taught.
Computer graphics is  part of the Introduction to  Computer
Frogramming in BASIC cowrse offered to ninth gre-ers for one
semester in the Lubbock Independent School District. Tdeas
and materials for computer graphics will be discussed.

Graphics is  taught so that  students work wilth  qraph
coordinates, color, and sound.  Using these skills, students
develop their oan graphics program. Students can wee their
creativity and imagination to weite these graphics programs.,
This wnib is interesting and fun for both the teacher and
the student.

This presentation will provide materials and ddeas for
teachers who have never taught computer graphics before, and
at the same time, experienced teachers will be able to share
their ddeas with each  other. SHeveral different  graphice
progrars will be  shown, from  the very simple  to the very
compl e, Coalor and movemsrt will be discussed.,  There i 1o
Timit as to what one can achiove once the basics are learned
and a little imagination is wsed. Conputer graphics is fun!

O

ERIC

Aruitoxt provided by Eic:



COMPOSITION APPROACH TO WORD PROCESSING
Susan Merritt, Bus. Data Processing
Dimmitt ISD
Box 753
Dimmitt, Tx 79027

The ability to compose business letters, manuscripts, messages is an
essential skill for all future business leaders., They must be able to think and
key information quickly. If the word processing unit is taught from the composi-
tion approach, the students will see it more as a tool instead of a substitute
typewriter. It would eliminate the need for pen and pencil rough drafts--thus
saving valuable time. A side benefit to this unit is improved English skills.

I propose to share the unit of study that I have prepared for word processing
from the composition approach,
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COMPUTERIZED DRILL PROGRAMS FOR ACCOUNTING: DO THEY WORK?

Jeanette Cates
Coordinator, Computer-Based Instruction
Auscin Community College
P.0O. Box 2285
Austin, TX 78768

ABSTRACT: Accounting students must learn a large number of definitions, concepts,
and rules within the first few weeks of the semester if they are to be able to
understand the accounting that follows. Because this knowledge is not related to
prior learning and has not been learned over a period of years, many students
needlessly struggle to learn any accounting beyond this point. Computer-assisted
drills may be the answer if they provide drill that will help the students
"automatize" the basic facts and rules. Research has shown that software of this
type can improve the performance of all students, with as little as 30 minutes per
week drill. Though there are currently no programs of this type on the market,
there is an increasing number of publishers willing to produce accounting drill
software. It is up to the accounting educators to specify the content

and importance of drill software.

As a rule, drill and practice is one of the first things for which most
digciplines use a computer. Accounting, however, has been an exception. After more
than twenty years of computer-assisted instruction, there are very few drill
programs available in the accounting area.

What about all of the talk of "computerizing" accounting? Almost all of the
"computerization has been in the integration of general ledger systems in which
students input their journal entries and print their ledgers and reports. While
this aspect cf computers is certainly important to the field of accounting, the use
of the computer as an aid to instruction and an aid to learning has been neglected,

To date few accounting publishers have offered a computer component to their
textbook beyond the computerized general ledger system. Of those who did, the
practice consisted of a limited number of classifications, multiple choice, and
Journal entry exercises. None of them provided the means to offer students a drill
in, for instance, classifying accounts until the student (or the teacher.) was
comfortable with the level of mastery.

Why should we use drill in accounting? Like most fields accounting has a large
number of facts and rules to be learned early in the course. However, unlike most
other topics, accounting is fraught with new concepts. Few students have heard of a
debit or credit or an asset or liability prior to their first accounting course. So
while biology, for instance, also may have a large number of facts and definitions
to memorize, these new facts can be related to knowledge which the student already
has. Math, on the other hand, has a large number of rules, but these have been
learned over a period of years, rather than within a period of weeks. In
accounting, a lot of definitions, concepts and rules must be learned very quickly so
that accounting can become meaningful and useful to the students, It is at this

point that we lose many students by not providing enough practice on the basic
definitions and rules,

10

Q 2 }..




As an example, let us look at a simple two-account journal entry in terms of
the amount of human working memory it takes to process the entry. First, the
learner must determine which two accounts are involved (2 bits of information).
Then she must determine whether each is increased or decreased (2 more bits of
information). Next she must recall the accounts' classificalions (2 bits) and based
on their classifications, determine w.ether the increase or decrease is a debit or
credit (2 bits). She must also keep the amount of the transaction (1 bit) in mind.
She now has 9 bits of information in her active or working mewmory Research has shown
that the average working memory capacity is 7 bits plus or minus 2; so she is
approaching overload with just a simple journal entry. What happens when she has a
journal entry that involves three or four accounts, with different amounts for each
account?

Drill and practice exercises in accounting can help reduce this problem by
providing students the opportunity to learn concepts to the level of "automaticity".
Automaticity is a combination of speed, accuracy, and the ability to "know"
something well enough that you can do something else while you provide the
information. For most of us, adding two plus two is done ~t the level of
automaticity. We don't have to stop to count or consciously add the numbers; we
. know the answer. Likewise, writing is automatic. For good typists, typing is
automatic; indeed, they can carry on a conversation while they type.

Knowledge that has been practiced to the level of automaticity takes much less
working memory. Thus, if a student "knows" that Cash is an Asset, she doesn't have
to think "what is the classification for Cash?". Further, if she has learned that
an increase to Cash is a debit, she takes up even less working memory. So in the
two-account journal entry example used abuve, the student would use only 5 bits of
working memory. Therefore, the role of drill in accounting is to provide the means
for students to learn the basic facts and concepts to the level of automaticity so
as to improve their achievement in accounting.

Again, the current accounting materials fail on this point. In a survey of
fourteen college textbooks for beginning accounting, there was an average of 56
exercises and problems provided for the first complete accounting cycle. While it
would seem that students were provided with a large number of practice items, they
only 25% of the exercises provided the type of practice required to "automate' the
basic knowledge they would use throughout their accounting career.

Can computer-assisted drills provide the needed practice in accounting? 1In a
research study completed in the Fall of 1987 using University first semester
accounting students, a computer-assisted drill program was developed that provided
practice on the classification of accounts, increases and decreases to these
accounts, and adjusting entries, Students spent an average of 10 minutes three
times a week over the first five weeks of the semester. Scores for these students
on the first course exam, which covered the complete accounting cycle, were compared
to the scores for students who had not completed the drills. The average score for
students who completed the drills was 12 points higher than those not doing the
drills. The drills proved particularly valuable for students who had scored in the
lowest quartile on the pretest; they were able to raise their scores so that they
were equivalent to those earned by the students who had scored in the too quartile
on the pretest. In addition, there was a significant correlation of the .irst
course exam scores with students' achievement on the drills. These results indicate
that students completing even a few minutes of drills each week show an improvement
in their course achievement,

What is the future of drills in accounting? As accounting educators we must
begin to insist that publishers produce accounting drill programs that will provide
the type of practice needed to help our students reach the level of automaticity.
We should identify those definitions, concepts, and rules that should be the first
to be computerized so that publishers will know the direction we want to take.
Finally, we must provide time within our class outline to give students practice on

these basic concepts.
11 A
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dBASE III
MARTHA SMITH, TEACHER
Cypress~Fairbanks ISD
Computer Programming II
17610 FM 529
Houston, Texas 77095
713/855.-3125

The purpose of this presentation is to introduce
you to the number one database system being used in the
marketplace today. dBASEIII is the best data management
tool I have seen and utilizes applications programming.
Students are employable with dBASEIII skills while they
are not with some other types of programming' languages
or database knowledge. It also enhances their college
level computer skills.

Teaching COBOL is very rewarding and very interesting,
however, after teaching this to nigh school seniors, I feel
our public school courses should be more in line with computer
opportunities and needs in the marketplace.

The basic input-process-output concept is necessary in
all programming languages just as program logic. Students
should be able to define the flow of logic for a program
regardless of the languuge; BASIC, COBOL, or dBASEIII.

Data files are often difficult to understand. Students
have to write a program to build a data file in order tou
fully understand data records and fields. dBASEIII provides
a very detailed system of defining fields, inputing records
and changing or adding records. One set of data may also
be used in several different programs.

dBASEIII provides a system of 13 different files that
can be used in many different ways. Once a file has bcen
defined or set up, data can ke reported using that repor-
form or text output file with most any data file.
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dBASEIII

dBASEIIT increases che possibility of what data can
be reported, how it can be presented, how the data can be
manipulated and how it can be used with other programs.

The dBASEIII presentation will:

I. explain the 13 types of files and give
student handout examples for each phase
of the file preparation process;

II. explain, with actual student assignment
sheets, the various types of dBASEIII
reports; and

III. explain the applications programming process.

Program samples and suggestions will be
included in the presentation packet.
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Karen Rhodes
Cypress-Fairbanks I1.S5.D.
9815 Grant Road
Houston, TX 77070
713-469-5800

INTRODUCING YOUR STUDENTS TO PC GRAPHICS (MS-DGS VERSION)

This presentation is desigied for high school BASIC
programming teachers who would like to include the exciting
topic of graphics (medium-resolution) in his/her curriculum.
Graphics statements such as SCREEN, COLOR, LINE, CIRCLE,
PSET, PRESET, and COLOR will be explained and illustrated.
Preparing the printer to print graphics will also be
addressed. A number of sample programs will be presented
and illustrated. No prior experience in programming
graphics is necessary. The first 40 arrivals will receive a
booklet and sample programs that will be used during the
presentation. If a plcture is worth a thousand words, shown
below is a student design following one week of instruction.

14
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Swar Shop on BASIC

Martha Gillispie
Teacher - Evans Junior High
Lubbock Independent School District
4211 - 58th Street
Lubbock, Texas 79413

ABSTRACT:

Everyone Jlooks forward eagerly to attending a conference to be
able to bring home new ideas to use in the classroom. Swap Shop
will give each one 2 chance to exchange succesgsful programming ideas,
tips, hints and even vent a few frustrations in teaching BASIC
programming. Hop:fully each participant will find at least one
"spark" to take back to the classroomn,

Program 5 is a successful programming assignment which has been
used in teaching ninth grade students in the Introduction to Computer
Programming course. Its name is derived simply from the fact it is
the fifth programming assignment of the semester, but its number
becomes more significant because it actually ig four different
assignments vhich build upon the BASIC concepts as the semegster
progresses,

The first version of Program 5 comes after the study of numeric
and string variables. It ig very important to structure this first
agssignment to leave room in the program for future changesg. This
program consists of 10 mathematical formulas, such ag Area of a
Triangle .ircumference of a Circle, Area of 3 Circle, Interest,
Volume of a Sphere andg Changing Centigrade to Fahrenheit. Each
formula has a specific value given to each variable,

Each formula becomes a gecticn of the program complete with
REM statement, title, variables and a good PRINT statement giving the
correct output. In order to see the output of each section a delay
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loop is introduced at the end of each section.

Students are surprised and pleased that they are able to write
such a "long" program as one of their first assgignments.

Program 5 1s then revised after the study of INPUT go <hat the
formulas can be used more than once if needed. Each variable which
might change in the formula is changed to an Input statement. This
revision also requires corrections of all previous mistakes, rounding
each output to hundredths and the addition of better spacing on
each screen in a section.

After each version of the program a listing on the printer is
turned in for grading and marking of mistakes.

The next revision comes after the introduction of conditjional
branching., Each of the 10 sections is revised to allow the user
the option to run that section as many times ag necessary. Also
jncluded is the addition of error traps and the correction of mistakes.

The last and final revision adds a menu to the program. Each
of the sections then becomes a subroutine. All corrections are made
and the entire program debugged to make one " longer" good progranm.

By carring this one program throughout the semester course
students are able to structure a BASIC program piece by piece and
most are amazed at how much they really can do.




Teaching Computer Programming:
Input the Positives, "Kill" the Negatives

Bette J. Carpenter
Teacher, Computer Programming
Canyon High Schoool
P.O. Box 1200, Canyon, Texa~ 79015

This paper poses the challenge to high school teachers of
finding ways to create a "positive’ learning environment in Computer
Programming classrooms . To seek mo.2 effective methods of instruction
is to gain "positive" learning results rather than "r.egative" ones.
Specific areas requiring attention and response are given, including
innovative delivery of our presentations, an enthusiasm toward the
subject matter, and an increased endeavor to keep our subject matter
close to students' interests. Any of these are strategies which could
be used by teachers of programming and could enhance the learning of
the student in the Computer Programing classroom. To INPUT THE
POSITIVES and to "KILL" the NEGATIVES may be one way of gaining more
excellent results which teachers all desire.

In BASIC Computer Programming terminology, to "INPUT" means to
enter data into the computer so that it can be processed and become
useful information; to "KILL" means to delete certain files which have
been saved on the diskette and which are not now useful.

In order to be able to teach Computer Programming as effectively
as possible, I firmly believe that we, as teachers of the high school
student, must strive daily to give him/her the proper data to "INPUT"
into his/her own "computer memory" which will result in the positive
output of learning. On the other eud of the continuum, it seems
logical, therefore, that we should attempt to help to delete and "KILL"
all possibilities for neqgative results. INPUT THE POSITIVES AND KILL
THE NEGATIVES.

As I observe my five Computer Programming classes I see at least
one student in each section struggling to grasp the understanding of a
new idea, or try*'ig to master application of a previously learned
concept. As I ot 2rve, my ‘nterest and my curiosity begin to grow ’
and J find myself wanting to research the "why's" of the students'
individual abilities to either grasp a new concept easily and to feel
positively toward the learning of the computer or to fail to understand
and to feel 1lost, confused » and negative toward that learning
situation. This negative feeling projects even further as I have had
students who--at points of uttet frustration--stop trying to learn or
want to quit the course altogether.
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WHAT CAN WE AS TEACHERS DO? There are several strategies we can
try in the classroom . Of course, we know that not one strategy will
work for all the students all the time, but I feel it is imperative
that we try to make as many successes for the student as possible
through our teaching of Computer Programming. These successful
learning experiences will ingrain in a teenager a deeper faith and
confidence in himself or herself. The student then tends to begin to
think as a winner (positively) instead of as a loser (negatively). One
way of accomplishing this attitude might be to explain, to demonstrate,
and then to allow the student to have imnmediate "hands-on" experience
when presenting a new BASIC command or statement.

Let's say that we are presenting a unit on the use of the FOR and
NEXT statement in a program. I would begin by giving key terms, an
explanation, transfer from previous learning, and then demonstrate on
my classroom overhead monitors several ways the statement can be used
in a program. I 1like to tell the students at the beginning of a
presentation all the advantages for using this new structuring tool.
(At times, I/we may have to "make up" a few advantages.) I would
present a "revised" program which they had worked previously. I might
use the new FOR and NEXT loop in place of a GOTO loop. (In BASIC
instruction, we want to move away from the GOTO loop as soon as
possible, - so, this example serves more than one purpose.) I would try
to reiate to the students' interests and create a demonstraticn program
using the SOUND statement of BASICA. If you try something like writing
and demonstrating a program using a FOR and NEXT loop which sounds like
a police siren, you may have the students '"hooked" forever.

Another invaluable hint for Computer Programming is ENTHUSIASM! I
believe it is contagious, and I believe it works in the classroom!

Is it possible to learn a new programming concept in one class
period? I believe it is! Can we "master" it within a short period
following presentation? I believe we can if we use methodology which
will "INPUT" the positives and "KILL" the negatives.

Perhaps one of the most accurate measures of learning in our
classrooms might be obtained through listening to our students'
comments. We hope to hear, "This class was easy today!" Is this
statement gratifying? Yeg! Especially if a more advanced concept was
presented! If you hear this in your classroom, you may think it was
because of a coincidence or maybe the student(s) overheard were 3Jjust
having an especially good day, or maybe you were too easy during class.
None of these would have to be the case if you had tried to teach
the positives and worked hard at eliminating the negatives - by
convincing the students that learning Computer Programming is not
impossible and it does not have to be the "dreaded" class of their
entire high school career! I truly believe that our classes become
what we think!

Let's work--beginning today--at "INPUTING THE POSITIVES AND
KILLING THE NEGATIVES."
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TEACHING WORD PROCESSING IN THE BUSINESS CLASSROOM

Billie Conley
Computer/Business Instructor
Estacado High School
803 N. Quirt
Lubbock, TX 79403

This presentation is designed to present materials and activities
used in teaching word processing to students in Data Processing I and
Data Processing II. These artivities can be used with any piece of
word processing software and can be adapted to other classes where
word processing is used.

Word Processing is the one application skill that students use
the most. After the students have mastered word processing skills and
because of the apparent benefits of this communication tool, it is
used periodically throughout the class for tests, reports, letters,
projects and more.

In learning word processing the students will do activities in
the following areas:

Disk handling

Proper keyboarding (for beginners)

Booting up the word processing disk

Use of the data disk

Opening a file folder

Creating and naming a document

Cursor movement within a document

Using various modes such as: character, word, paragraph,

page, and line

9. 1Inserting and deleting in various modes

10. Adjusting copy

1ll. Saving documents

12, Retreiving documents

13. Deleting documents

14, Setting a ruler (or margins)--justifying the right margin,
setting a tab, line spacing, character size

15. Centering a line

16, Printing documents

17. Underlining

18, Cutting & Pasting words, lines, paragraphs, etc.

19. Searching & Replacing words and phrases

20, Paginating

21, Highlighting and other fonts

22. Tagging & Merging

23. Page parameters

24. sSpell checking

25. Graphics

AU o WN
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Upon completion of the word processing learning activities the
students will be given projects to put these skills to use. Examples
of projects are: creative writing; researching a topic, typing
it and organizing it on the word processor; and using a typing book or
word processing book for selected projects.

The activities can be easily made by using magazine articles,
newspaper articles, and library books.

During this presentation, I vill share a packet of learning

activities that can be adapted for any computer or used with any piece
of word processing software.
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Animated Low-Resolution Graphice
Pamelia Paddoock and Jerry vy
fibitene Ind. School District

Ever since the premisre of Mickog Mouse, paople of all ages have
been fascinated with animation. Now, using low-resolution graphics, your
computer lab can be transformed into a mini~Disney atudio, with your
students using creativity and imagination which prior to this unit may
have been un-tapped.

During our presentation, we will demonstrate the Draw./ X-Draw
techniques which create the illusion of simple movements such as hands
waving, eyes blinking, etc., as well as variable plot commands which allow
actual movement of grephic images from one side of the screen to the
other. We will desmonstrate simple routines which change background
colors, create sky/earth sffects and we will demonstrate the use of
for-next loops to create segments of a program which move.

We will demonstrate how plotting & asimple moving dot can create the
illusion of wheels turning, cars driving down 2 road or horses racing by a
fence.

In our presentation we will show several sxamples of actual
student projects using ‘ow-resolution graphics animation.

At the end of our presentation, participants will receive handouts
and they may obtain a copy of the animated projects program which we
will be using. (Be sure to bring a blank floppy disk to the presentation.
Sometimes the easiest way to understand how a program works is to list
the program and see- therefore wa encourage participants to use our
projacts in their classroom as a teaching tool.)

We will begin cur presentation with a brief explanation of how we
introduce our unit on BASIC programming by teaching the beginning
commands from PRINT through IF-THEN and FOR-NEXT loops. At that point
we assign our students to design an electronic billboard project where
they create an advertisement similar to those found on our lccal t.v.
station’s electronic B-Board service. The natural creativity and
compstitiveness begin to emerge as each student works to make his/her
project more creative than anyone else’s. At this point, students usually
are not satisfied with just the special effects created by H.e use of
FLASH and INVERSE and they begin asking questions such as “How can |
take this move?” We suggest the beginning of what has proven to be the
magic combination: Draw./ X-Draw routines and students are off on a
quest in which their imagination and our ability to teach programming are
the only lir.itations.

ERIC
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At thiz point, we have not covered conditional branching using
subroutines as we prefer to “sneak” it in by showing students “an easier
way” to accomplish their ideas.

Generally, during the Billboard project, the use of FOR-NEXT loops
is limited to & timed loop which creates a pause for the text to be read
prior to clsaring the screen with the HOME command, or prior to the
appearance of additional text on the screen.

It ¢oes not take the students long to have a clear understanding of
all the BASIC statements and commands including INPUT and IF-THEN as
they use these commands to create the effects for which they are
striving.

With the completion of the Billboard projects, it is time to
introduce Low-Resolution graphics. We begin with GR,HLIN,VLIN and PLOT

" as well as Color = We assign a fairly simple, high interest project that
sveryons in each class is able to complete in 2-3 class periods. Everyone
8 successful and once they see how easy it is to program designs in
low-res., they are eager to do an original design, especially when we show
them some examples of how their designs can become animated.

For the animation projects, we assign a single theme such as
“Winter” for all classes. This past semester the theme was “A Salute to
Disney”. The year of the Sesquicentennial, we used the 150th birthday of
Texas for our theme. Everyone in each class is free to create their own
design in keeping with the assigned theme, but for those who have yet to
discover their artistic ability, we provide coloring books and an
assortment of patterns which can be traced onto graph paper by using an
overhead projector. (We find only a few who do not develop their own
design from ideas they find outside class.) Students are allowed to work
in pairs and each is required to prepare a design on graph paper. Some
even come in with their designs colored with map colors to help them
determine color changes as they program. We suggest that they write
their program on paper prior to keying it in just to save classroom time,
however, some prefer o program “straight” from their graph paper.

As the project jevelops, the students suggest ideas for what parts
of their design will ultimately move and we help them individually with the
programming segments to create the animation. ¥e find that almost each
type of movement differs from the next, and the Draw/ X-Draw segment
can vary depending on whether the movements are simple or complex.

The most frustrating problems we have encountered are those
created when the student wants gverything to move-ali at one time.

Creating an animated lo-res graphic project can be the highlijht of
computer literacy. Join us and share the fun of creating animated lo-res!
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APPLEWORKS
An integrated curriculum for an integrated program-

by Ellen Joslin
Highland Park 18D

At McCulloch Middle School in Highland Park, as part of the Computer
Literacy course, we teach all of our seventh grade students to use
Appleworks. Word processing is taught with Language Arts lessons; Social
Studies information is used to teach Data Base; mathematical problems are
used to teach Spreadsheet. The boys and girls are thus given a tool that is
currently being used all across the curriculum.

Computers are tools. To encourage teachers to perceive the computer as a useful tool in
their subject area, it is necessary to provide the students with the competencies required
for subject area use. We teach Appleworks because it provides our students an
easy-to-use tool for word processing, data base management, and spreadsheet analysis.

To make the link between word processing and Language Arts we teach editing using a
homophone exercise , a parts of sprech exercise, and a madlib type exercise. The eighth
grade Language Arts teachers make full use the word processing skills which are taught in
seventh grade Computer Literacy classes. Due to ease of revision, the compositions done
In the computer lab have fewer errors. The teachers appreciate that the printed material
Is easier to read and easier to grade. The students are Justly proud of a sleek
presentation. Qur school newspaper is produced by eighth grade students using
Appleworks,

-The spreadsheet provides a wonderful way of answering ‘WHAT IF?' questions. Students
use a grade gpreadsheet to quickly calculate "What if I raised that zero to a seventy?"
(Most students don‘t know how devastating a single zero can be to an average!) Most math
teachers dread the introduction of compound interest. The formula for calculating
compound interest is complex and very susceptible to error. Using a spreadsheet, to
demonstarte the growth cf saving3 as interest is accumulated and compounded, ciarifies
thinking. It is the perfect example of using the computer to teach a concept.

The Appleworks’ Data Base helps you work with information you usually keep in lists., We
choose to teach Data Base with a list of Presidents. Students organize the Presidents
alphabetically and chronologically. They quickly learn to find a record using a single key
word. Surprisingly, the boys and girls enjoy narrowing a search by choosing a category,
choosing a method of comparison, choosing a connector (AND, OR), choosing a second
category, and choosing a second method of comparison. We feel that the time spent
learning to use the Presidents Data Base is doubly well spent; the students not only learn
something about Data Bases, they learn something about the history of the United States.

Students, who know what a computer can do and are capable of making the cumpiiter do what
they want it to do, are ready to use the computer as a tool, As we teach Computer
Literacy, we try to demonstrate the versatility of the computer by linking our curriculum
with the curriculum in Language Arts, Social Studies, and Mathematics.
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Appleworks™:;
Teaching Computer Terminology and History
Using its Data Base

Wayne Webb
Teacher Technologist
Paul Revere Middle School, Houston ISL
10502 Briarforest
Houston, Texas 77042-2338
(713) 497-7409 home
(713) 782-0312 school

One of the difficulties of teaching computer literacy is due to its being in constant
change. We have real problems keeping ourselves as well as our textbooks current. We do
not have the money to buy the necessary materials even if they were available.

Teacher labor is cheap, however, and student labor is cost-effective, if for no other
reason than because it is free. Appleworks™, Apple's integrated data base, word processor
and spreadsheet, is probably the most cost-effective piece of re ever
computer, We use it to calculate grades, write tests, keep the inventory, write our lesson
plans and write out individual progress reports (or, more often, write out "lack of" progress
reports.) If we had more memory, we could do teacher and student scheduling,

Two years ago, my seventh grade computer literacy students and I began to develop
a set of data files for use for use in teaching seventh-grade computer literacy. The first
materials produced were a computer dictionary file and a history file. The dictionary has
now reached the 55 kilobyte limit of the Appleworks desktop. We continue to revise it,
correcting errors and changing definitions as necessary. The history file continues to
grow.

Helping Students to Understand the Words

The "Computerese” dictionary is especially useful the first few days of the course,
when we have to introduce so many technological terms. We also have to get a diverse
group of students off to a good start. Even before they have even been told how to turn on the
machines or how to load the software, students are introduced to the Appleworks data base.
We do this for several reasons:

* Students who already have some experience with computers are less likely to be
put ofl at the beginning of the course, because they probably don't know any more

about data bases than anyone else. Everyone has an equal opportunity to learn
1 which we can u k r work easfer

* While most of the terms may be defined in the normal "dictionary" sense, the
computer also looks them up in context. Students can see how the words are
actually used, as well as how they are defined.

* Most students {ind that they would rather consult the computer than use the index
in the textbook, because the machine is easfer, faster, and often more appropriate.

* We as educators (if we are any good at all) occasfonally disagree with the textbook.
I like to have my students learn my definitions rather than (or along with) those

of the book. It is sigaificant that ¢
It may be that the computer has more

credibility than we. Of course, the majority of our students may be "visual"
learmers simply because today we get most of what we absorb from television.
¢ Students have an opporunity to learn the real iinportance of electronic-based

information as compared to information on paper. Electronic data bases are easy
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fo correcl, While the textbook will continue to engender error year after year, we
continually rewrite our definitions as our words and our needs change,

Helping Students to Understand History Better

The "CHst.People" file is a chronological listing of technologically important events
and people, particularly as they relate to computing. It may be argued, that with all the
material which we must cover in this one semester course, teaching computer history is a
waste of time, Data base management systems, on the other hand, probably will be second
only to word processing in importancc in the next ten years. Using a data base, therefore,

and we are thus
able to our use classrom time more effectively. When the students actually write their own

data bases later in the course, they will already have experience working with them.

One very important concept the students learn (and this is may be a very good
argument for teaching computer history) is that technological progress increases
geometrically, With the event listed on the left and the year of its occurrence on the right,
we can easily see that things began to happen rapidly in the seventeenth century, with eight
significant events listed, to twenty-one in the nineteenth, to iwenty-nine the first half of
this century. We find thz re than hz : echnological events in our lis

have occurred since 1950,

When we teach history using our own data base, we have the advantage of
reinforcing our own version of it. Whereas the usual reference work might note that Ada
Lovelace was Byron's only legitimate child or that Pascal was gay. we chose to emphasize
details which might be more electronically meaningful. We can also correct and add to the
file as necessary. It was easy, for example, to add the recent development of the parallel
processor "fifth-generation” computer.

Appleworks is easy to use, although fairly complicated to load with its PRODOS
operating system, but it is "menu-driven.” To use the data base for reference, we need only
be able to use these commands:

"open-Apple" F for "Find" (to find a particular term)

"open-Apple" Z to "Zoom" into and out of indtvidual records (“toggle between a
list of the records in which the term is found to the
individual record )

"open-Apple" Y to erase the old term for which we were looking before we type
in the new one

"open-Apple" ? If we forget any of this, provides on-screen help (provides a list
of Appleworks commands) '

These materials are useful to us in teaching computer literacy, and are helpful to our
students in terms of both basic knowledge and enrichment. We sincerely hope they may be
of value to you. Please feel free to copy, to add anything, delete anything, or correct these
flles to fit your needs. We would appreciate your help in improving either.
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Computer Literacy in Grades 5 and 6:
Meeting the Challenge of Chapter 75

Mike Mitchell
Conroe Independent School District
O.A. Reaves Intermediate School
1717 Loop 336 West
Conroe, Texas 77304

The Conroe Independent School District has a desire and need to
provide instruction in computer skills and computer utilization

for the students in its intermediate schools in a consistent and
planned manner. To meet this challenge, CISD developed a curriculum
of skills that addresses the essential elements for computer
literacy in grades 5 and 6. This curriculum provides a broad
foundation of computer skills based upon the five major components
of computer literacy suggested by TEA. This curriculum also helps
to prepare 5th and 6th grade students for a successful experience
in the Junior High computer literacy course.

Unit I: Computer Readiness

1. Students will be introduced to the computer by being made aware
of computers in their immediate environment.

2. Students will be introduced to the parts of the Apple computer
system.

3. Students will be introduced to computer terminology.

4. Students will be introduced to the procedures required to safely
operate the Apple computer.

5. Students will be introduced to the Apple computer keyboard and
its functions.

Unit II: History and Development

1. Students will be introduced to a brief history of the development
of computers.

2. Students will identify the three types of computers: »rainframe,
minicomputer, microcomputer.
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Unit TIT: Computers in Society

1. Students will identify the use of the computer in their
immediate environment and in society.

2. Students will identify computer related careers.

3. Students will identify the issues and potential solutions
pertaining to the illegal use of the computer.

Unit IV: Using the Computer

as a Tool

1. Students will be able to
independently, following

2. Students will be able to

use the computer and selected programs
the correct procedures.

interact with software in a variety

of agplications, especially computer assisted instructional

(CAI) software.

Unit V: Elementary Programming

1. Students will write a sequenced set of instructions.
2. Students will be introduced to Apple LOGO.

3. Students will learn that

a program is a detailed set of

sequential instructions telling the computer what to do.

Students will write or copy a simple BASIC program and, if
possible, type it into the computer and run it (error free).

For each skill outlined above, there are parameters which dif-
ferentiate between 5th and 6th grade skills. For each skill,

there is 2 list of Material

Resources and Suggested Teaching

Activities. No tests have yet been developed, but criterion tests

may be written later.



COMPUTER LITERACY SOFTWARE

Connle Rasa and Wanda Mattarocci
Computer Lab Directors
Hardin - Jefferson ISD
Sour Lake, Texas 77659

This workshop will present software programs which may
be used to enhance the curriculum of computer lliteracy.
Each program will be coded to the essentlial elements. In
addition, hints and suggestions will be glven concerning the
utilization of these programs. A handout outlining this
information will be available to participants.

Software for the following toplics will be discugsed:
Introduction to computers

Keyboarding

Use of the computer as a tool

Baglc programming

Problem solving

Terminology

History

Time will be made avallable for participants’ input

concerning software packages that they have found to be

effective In thelr computer llteracy program.
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CREATIVE LO-RES

Mary Jones

Euless Junior High
306 Airport Freeway
Euless, Texas 76039

The creative Lo-Res session will demonstrate the creative work of many
Junior High students. Computer graphics has given students, as never before,
the ability to create. Programming with computer graphics is an educational
experience that makes it possible for students to see things that they have
only been able to imagine. By using only a few commands, their efforts are
rewarded with drawings and designs on the computer screen. They learn the
process of writing a program while enjoying the satisvaction of the visual
results. As the proverb goes, one picture is worth a thousand words. These

pictures express the creative imagination and individualit, of each unique
student.
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Karel: A Robot Programming Language for Computer Literacy

Jeffrey A. Slomka

Computer Science Department
Southwest Texas State University
San Marcos, Texas 78666

The Karel the Robot programming language is ideally suited for
computer literacy instruction. It is a small, easy to learn,
highly motivating language which requires no mathematical
sophistication. 1In addition, its syntax is identical to much of
the syntax of the Pascal programming language, providing for an
easy transition for students who go on to study computer science.

One of the five essential elements in the computer literacy course
required of all Texas junior high school students is "Communicating
instructions to the computer", or, learning the syntax of a high
level language. Meeting this essential element is a difficult task.
Students at this level have very limited mathematical skills which
severely limits the type of programs which may successfully be
written in most programming languages.

BASIC is the most widely used programming language in computer
literacy instruction. Like most high level languages, programs

in BASIC generally involve the manipulation of variables which

is a difficult concept for students who have not been exposed to
algebra. 1In addition, since computer science instruction at the
high school level uses Pascal almost exclusively, computer literacy
students who go on to computer science courses in high school

often have difficulty making the transition from BASIC to Pascal.

The main ccncepts of programming c:n be taught in the LOGO
programming language without the use of variables, using the
'turtle graphics' feature of the language. However, the vast
conceptual differences between LOGO and Pascal may hinder students
who later study Pascal.
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The Karel the Robot programming language seems ideally suited

to the computer literacy course. The language is small, containing
only five primitive instructions and four basic control constructs
(IF-THEN, IF-THEN-ELSE, WHILE loop, and FOR loop), and it is fun.
The Karel language is used to direct a 'robot' within his 'world'.
The world is a 2-dimensional grif of 'streets' and 'avenues',

which may contain wallg, through which the robot cannot move,

and objects called beepers. The robot is able to see the walls

and hear the beepers, and these senses are used to generate test
conditions for the decision and WHILE loop control constructs of
the language. The 'world' is configured with an editor (world
builder) to create a task to be solved by a Karel program.

Typical tasks include the 'harvesting' of beepers, stair-climbing,
hurdle races, and mazes. Since the language does not use variables,
it is possible for students with no background in algebra to

gsolve complex tasks and to become proficient in the design of
structured, modular programs.

Most of the syntax of the Karel language is identical to Pascal
syntax. Therefore students who go on to study high school computer
science have the advantages of exposure to the techniques of
structured, modular programming and knowledge of much of the

syntax of the Pascal language.



MISCONCEFTIONS IN COMPUTER LITERACY

Dr. Jerry P. Galloway
Department of Curriculum and Instruction
University of Houston

Abstact

As computer literacy courses begin to meet the educational
computing needs of preservice teachers, it is necessary to better
understand what is or is not learned from such courses. Two studies
were conducted with preservice teachers from the Summer 1986 and the
Spring 1987 computer literacy courses at the University of Houston
examining acquisition of fundamental computing concepts. The second
study also examined styles of definitiun and explanation of the
concepts. Misconceptions and confusion were revealed through one-on-
one interviews, a written instrument, and hands-on observations.
These studies clearly revealed that students do have misunderstandings
about fundamental computing concepts which could have serious
consequences for both teachers and the students whom they teach.

Teachers everywhere are seeking the training and experience in
educational computing which they need to make better use of computers
in their subject areas and in their lives as a whole. State mandates
now require computer literacy education for both preservice teachers
and junior high school students. Research is only now beginning to
examine what students learn or fail to learn from computer literacy
courses (Galloway & Bright, 1987).

As students learn, incoming information is interpreted and
related to existing ideas, prior beliefs, experiences, .and
conceptions. Fxisting ideas are extremely resistant to change even
under extensive exposure to instruction (Osborne & Wittrock, 1983).
Each beginning learner of computer operations, having heard many
computing terms used frequently in today's society, brings a personal
set of experiences and ideas which could interfere with the
acquisition of p:roper concepts,

Other variables which affect learning a given concept include
its number of unique attributes, how the concept can be represented or
defined, the subject's age, I.Q., cognitive style and more. Learning
a concept is the classifying of attributes and relationships between
attributes and the describing by definition and/or examples (Sowder,
1980). The unique, individual characteristics of the learner may
affect how this process of classification, du./inition, and description
occurs. This presentation outlined two studies which examined
fundamental computing concepts including ways of defining and
explaining those concepts.

A pilot study was conducted with students from the Summer 1986
computer literacy course at the University of Houston on Apple Ile's,
examining subjects' acquisition of five fundamental computing
concepts: memory, program, command, data, and file. All subjects were
female volunteers between the ages 22-40, The presentation reported
the design and results of thie study with a summary of the subijects’
misconceptions. 30
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There were several misconceptions revealed through one-on-one
interviews with each of the subjects., Procedure and program were
better understood than the other three concepts. Memory was
reasonably well understood. Misconceptions of file included confus’on
about where a file may be located as well as what a file may contain.
The biggest misconception was that data is only what one types into a
computer. There was confusion about what constitutes computer data.
Subjects did not recognize computer generated data and did not realize
that they had used data in debugging their programs.

A more involved study was conducted with students from the
Spring 1987 computer literacy course at the University of Houston
using Macintosh computers. Subjects' acquisition of five fundamental
computing concepts (language, program, -ommand, data, and file) as
well styles of definition (by description of attributes, by example,
or by analogy) were examined in this study. This study employed three
data collection methods, one-on-one interviews (as in the pilot study
above) as well as a written instrument (pre- and post) and hands-on
observations of computing tasks which each interview subject was asked
to perform. The design and results of this study were reported during
the presentation in detail including examples of misunderstandings
from interview transcripts.

It was clearly revealed, both during the interviews and on the
written instruments, that students do have misconceptions of
fundamental computing concepts. Specific misconceptions discovered
during the interviews were similar to those of the pilot study. 1In
some cases, data was thought to be preinstalled in the computer by the
manuv.iacturer, Even though program and command were the best
understood concepts, commands were not sufficiently differentiated
from data and applications utilities were not recognized as programs.
Subjects were able to perform most of the assigned computing tasks on
the Macintosh computer with little or no difficulty in spite of ‘their
misunderstandings. This was apparently due to the extremely user-
friendly computing environment of the Macintosh computer.

The presentation included discussion of analogies and
definitions which could explain or describe computing concepts. The
importance of clear definitions and useful analogies in the
acquisition of concepts was discussed. The issue of what kind of
student response may be accepted as proof of concept attainment was
also discussed, Misconceptions can have serious consequences for both
teachers and the students whom they teach, The presentation included
a discussion of such consequences as well as implications for improved
teaching.
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PROBLEM SOLVING WITH SPREADSHEETS
MARGARET BREASHEARS
'COMPUTER TECHNOLOGIST
LUBBOCK INDEPENDENT SCHOOL DISTRICT
1628 - 19TH STRLET
LUBBOCK, TEXAS 79401

ABSTRACT

Problem solving with spreadsheets 1s a technique that helps students
discover the loglcal method needed to solve any computer problem., For
convenience, the lesson is divided into three teaching segments: analysis
of the problem, practical experlence, and evaluation and conclusion,

Problem solving with spreadsheets is a technique to help students
discover the logical method needed to solve any computer problem. Before
this technlique can be successful, students should master the basic con-
cepts and workings of the spreadsheet itself. Students should recognize
the grid structure 1lnherent in the row and column format of the spread-
sheet. They must distinguish between the use of labels, values and formu-
las in a cell. They must be able to create formulas using cell identifi-
cations (ie. Al) instead of numbers. Furthermore, the students ought to
be able to use the spreadsheet's special functions such as replicate,
print in windows, and change column widths and borders.

The students are given a problem which appears to have little to do
with the mathematical function of the spreadsheet. They are asked whether
or not the problem could be worked on a spreadsheet. The problem has been
selected to demonstrate the usefulness of one or more characteristics of
the spreadsheet. A banner of the school's name, for example, can be done
by using replication and printing out in an elongated window. The char-
acteristics of the spreadsheet that would help solve the problems are dis-
cussed. Several more unusual problems are used until all characteristics
of the spreadsheet have been ident!fled and discussed. This step teaches
the student to anvlyze the problem and find the critical characteristics
which they need to use for the solution.
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After the students are successful in identifying the characteristics
which wlll be useful for the solutions of problems, they try a problem at
the computers. They are instructed to read the problem. They must de-
velop the format for the solution and put representative data in the
spreadsheet in thirty minutes. At the end of the thirty-minute computer
time, the students save their work. They are also required to write down
all the steps they took to solve the problem. Before they leave their
computers, they compare their format and solution with the other stu-
dents. This comparison allows the students to realize that format is
largely a matter of personal taste.

When the students return to their desks, they discuss the steps they
took to solve the problem. From this discussion, a general 1list of logi-
cal steps 1s agreed upon by the students. The group consensus usually
identifies the following steps as a loglcal method for solving computer
problems:

Define the problem.

Decide what aspects are best suited to solution or
presentation in a spreadshect format.

Define the format for the solution.

Decide what labels and formulas will be used.
Enter the labels and formulas.

Gather the information needed for the values.
Enter the information for the values.

Correct and save the information.

Analyze the data and make any predictions.
Print out material in f.nal solution.

C\O CC~I O\t & \O R o

=

For convenlence, the class period should be divided into three seg-
ments. Each segment begins with an introduction of the skill to be used
during that segment and ends with a summary of the skill used in the seg-
ment. The flrst segment 1s entitled Analysis of the Problem. The second
segment 1s labeled Practical Experience, and the third segment's title 1is
Evaluation and Conclusion.

o
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‘8OME OF MY BEST FRIENDS ARE COMPUTERS!

Diana Dille Peggy Hockman
Crockett Jr. High Bonham Jr. High
Ector County ISD Ector County ISD
P.0. Box 3912 P.0. Box 3912
Odessa, TX. 79760 Odessa, TX. 79760
915-332-1451 915-366-2811

This presentation will demonstrate the following fun activities teacheis

can use in the classroom while teaching the essential elements for

Computer Literacy in Junior High School. Activities that will be

discussed in History and Development are an advertising activity, a history

tree, a time line, Napier's hones, an abacus, and a punched card. Hardware
activities include designing a machine, computer sorting, and playing binary code

games. In the Word processing unit the amazing cursor and teaching word processing
through other skills will be discussed. A fun approach to programming through
writing adventure games and the egg carton computer activity will be demonstrated.

HISTORY AND DEVELOPMENT ACTIVITIES:

a. Students will create a magazine advertisement for a pre-computer machine.
Students must include inventor, purpose of machine, date invented, and
why it is an improvement over past machines.

b, Students will £ill in the History Tree to learn the characteristics Jf
the generations of the computers.

¢. Students will put the cards of inventors and inventions in the correct
places on the time line on the wall,

d. Students will cut out the Napier's brues and use them to do
multiplication problems on paper.

e. Students will learn how the abacus works and do a work sheet.

f. Students will learn how to read a punched card and do a work sheet.
HARDWARE UNIT ACTIVITIES:

a. Stucents will design a fantasy machine that will input, process, and output

a product. A student may draw a schematic of it or make a model. The
object is to think logically and design a machine that will work on logic.

4"
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b. Students will learn the sorting and searching process through a demonstration
of computer sovting with a deck cf playing cards. The students will pick a
suit and number and the teacher or another student attempts to find 1t,

¢. Students will learn more about the binary code through the binary card
activity with Index cards. They will pick four questions in which they can
answer yes or no by cutting out the punched holes, The teacher uses a
paper clip to sort through cards.

d. Students can play the mind reading card game by guessing what number the
other person picked and thus, learning the binary code system,

WORD PROCESSING UNIT ACTIVITIES:

a. Students will learn word processing by choosing a career and applying word
processing skills to that career.

b. Students will learn how to use the cursor keys on the keyboard by participating
in the contest. An Amazing Cursor transparency is taped to the monitor and
whoever can go through the rat maze the fastest using periods with no errors
wins a prize, '

PROGRAMMING UNIT ACTIVITY:

4. Students will learn a fun approach to programming. They will design, flowchart,

and program an adventure game. They will design a cover and write documentation
for their programs,

b. For students who have trouble developing the concept of how a program works,
the "Egg Carton computer activity'" may be helpful. ILgg cartons are used
along with strips of papers to place in the cell of the carton. Different
programs are tried for them to execute and record their output on the paper
inside the cover of the egg carton.

FOR A VARIETY OF UNITS:

Students can learn terminology and concepts through the following games which can
be used for any unit in Computer Literacy:

a. the game "I Have/Who Has"
b. the "Computer Bingo" game
c. '"Concentration" game

d. the board game '"Movin' On'".
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THERE aAaRE NO O FTDLE COMPUTERS
AT SOCORRO I SD
COR GETTING TEaCHERS HOOKED
o~ COMPUTERS >

SANDT CARDWELL. ELEANOR SEERACH MARY ROSS
H.D. Hilley M.5. Cooper 0’'Shea keleher
Socorro ISD Socorro IS0 Socorro ISD

Because of Socorro ISD‘s commitment to technology, the
district wouwld like to give every student and every teacher
the opportunity to use computers. Computer literacy
teachers can be the resident expert and advisor by training
their colleagues to effectively use computers.

With this in mind, we will provide a step by step
breakdown of how to accomplish this task. We will discuss
the relaxed, non-threatening, and comfortable atmosphere
used in training Targe numbers of novice teachers district
wide as effeclive computer users of word processing and CAl
software.

OUVERWVIEW OF PRESENTaSTION

Just as the effective school says "Every child can
learn”, Socorro ISH is committed to the belied that every
student and teacher can learn to use computers. ATl
teachers and students should be given the opportunity to use
the computer lal when computer literacy classes are not
scheduled. Therefore, ow focus will be to show how
economically feasible it is to have a fully equipped
computer lab which will be used by a wide range of student
population and teaching fields. We will also demonstrate
how easy it is to implement a program of this magnitude.




The following is a list of topics that will he discussed:

A. Developnent of basic computer knowledge.

B. Computer classroom management techniques.

C. Teaching activites.

D. Software and hardware care and maintenance.

E. Troubleshooting.

F Schedul ing equal time in the lab.

G. Campaigning for teacher attendance.

H. Selection of site licensed and public domain software.

I. PFroducing multiple copies of site licensed and public
domain software.

J. Feedback from the workshop presenters will be shared.

ke Evaluation of a district wide questionnaire of
participants will be discussed.

Handouts will be provided to all participants detailing
information provided during the Socorro ISL training
workshops. PUBLIC DOMAIN software complied by subject areas
will be distributed to participants of the session.

This session can be beneficial to everyone associated
with education and computers. Help vyour district grow in
the area of computer technology so you too can have a
distirict with no idle computers!
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The Chips Aren't Down!
Anne Meyn Teacher Technologist
Houston ISD
West University Elementary School
3756 University Boulevard
Houston, TX 77005

The purpose of this session is t¢ provide ideas for teaching
students to recognize the basic principles of integrated circuits and
to learn about the development of the chip. Each participant will
discover how chips are made, and become aware of their true
significanc>. This program incorporates an interdisciplinary approach
to instruction by implementing the following objectives: examining
chips, researching the history and manufacturing of the chip, exploring
electrical circuitry, creating models of the chip, and demonstrating
a disk which explains circuitry.

During the session each of the objectives will be explored
with an assortment of classroom samples. The participant should be
prepared to get involved in some hands-on activities.

A brie® overview of the history and manufacturing of chips will
be covered. A selection of books will be available to preview. A
bibliography will be provided. To reinforce the concept of the chip's
development for manufacture, class models of chip patterns are made.
If time allows one will be made during the session. At any rate,
one will be on display in the room.

A sample "Discovery Box" will be explored. These boxes ¢Oi.-ain
broken calculators, digital watch innards, various sizes of chips
(some of which have been unsoldered to reveal the chip itself), a
motherboard from a Texas Instruments' computer, a keyboard, and a
magnifying glass, and other interesting electronic goodies. Thus, the
examination of chips will be done first-hand.

Exploration of electrical circuitry will be done in a threefold
manner. A handmade electronic "Chip Puzzle" will be tried. Patterns
will be available for duplication. Participants may use the COMPUTER
IOGIC LAB, a tool which teaches the principles of diodes, capacitors,



and resistors. Lights indicate with both the IOGIC 1B and the
“Chip Puzzle" when each is correctly worked, therefore, the feedback
is immediate. ROCKY'S BOJTS, a Learning Company disk which teaches
electronic circuitry will be demonstrated.

This project was developed for fourth and fifth grade students,
but it could easily be scaled up to accommodate even high. school
students, by adjusting the depth and difficulty of the various aspects
of the program.



THERE, I8 LIFE AFTER COMPUTER LITERACY I

FATRICIA KEEL
CY~FAIR SCHOOL. DISTRICT
COOE JUNIOR HIGH SCHOOL

9111 WHEATLAND

HOUSTON, TEXAS 77064

Cy~Fair Schools are offering a Computer l-iteracy Il class to
their students who clamored for more atter Lomputer Literacy
I. This workshop will give you an overview of one of the
units created for this class, based on the premise that the
couwrse would build on the skills taught in the first class,
then expand and enhance using additional tool software and a
learning unit designed to strengthen skills learned in the
firat semester course.

STUDENTS WILL BE REQUIRED TOD HAVE A WOREING ENOWLEDGE OF THE
FOLLOWING TOOL FROGRAMS:

WORD FROCESSING
DATA BASE
SHREADSHEETS
OBJECTIVES:

Use a word processing program to weite lethers to states and
vigitors® bureaws o request information about states.

Research and gather information about states to use in the
craeation of a data base.

Add records to data base and merge tiles.
Use graphics software to create a coversheet, title page,

maps, personal letterhead, bumper sticker, post card, and
cartoon for inclusion in a state notebhoolk.
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Create and videotape a public service announcement that
invites touwrists to come visit your area.

Manipulate a student created data base to find information.

Use a word processor o write a factual narrative describing
an imaginary trip to three states. -

Create a spreadshest Lo calculate and compare the cost of an
imaginary trip by car to one by plane.

Manipulate the spreadsheet to answer gquestions about the cost
of the two trips.

Create graphs to compare the distance to each city by car and
by plane, the amount of time spent traveling to each city and
the total cost of the trip by car and by plane.

Create tables of contents for youwr rnotebook using a word
processing program.

Culminate the travel unit with a viewing of the videotapecd
commerciale (with outtakes).

Enhance the unit by dressing as & famous native or as a
warler from one of the states studied and bringing snacks
containing foods produced in the states studied,

FROCEDURE Y

In this workshop, a fouw to six week unit will be explained
from beginning to end. All handouwts will be included for
your use in your own classroom. Tt does not matter what type
of computer yow schools are using, nor does it matter which
programs you uwse.  The lessons are generic anough to be used
in any situwation and yet challenging enough to intrigus
students at any level.

Students are required to have proficisncy in word processing,
data bhases, and spreadsheets, Im addition, they will use
tool software to create graphics, graphs, and poetry.

ADDITIONAL SOFTWARE RECOMMENMDED:

GARF IELD

FRINT SHOF

FRINT MASTER
GRAFHICS EXFANDER
FOETRY EXFRESS
EQSY GRAFH

EQALA FADS
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A Pascal Linked List Family Tree

J.R. Aman
Cathleen A. Norris, Ph.D.
Computer Education and Cognitive Systems
North Texas State University, P.0. Box 5155
Denton, Texas 76203-5155

Pascal ghows its greatest flexibility in consideration of data
structures., This presentation describes the ‘linked list’ as a common
basis for increasingly complex data structures and algorithms. Topics
include prerequisite knowledge, the simple linked list, and principal
extensions and variations.

Pascal is noted for strong data typing and flexible data structures.
The chief concern of this paper is the latter, particularly the concept of
a linked list. All of Pascal’s attributes come to bear in the various
“implementations of the concept. The thesis of this paper is that the
linked list represents the epitome of programming flexibility in Pascal,
After briefly reviewing Yascal skills prerequisites, attention will be
turned to a more extensive review of the simple linked list and its
principal extensions and variations.

Anyone undertaking a study of linked lists must be comfortable with
Pascal syntax and grammar. Techniques for creating and manipula*ing
records should be thoroughly understood. One area often overlooked is a
basic understanding oi computer memory and addressing. A new data type,
the pointer, is introduced fcr linked list implementations. Pointers are
conceptual nightmares to most students, bearing only a vague similarity to
the more familiar array index. TIf memory structure and addressing are not
understood, the purpose as well as the impleme utation of a pointer will
elude the student. Not until these few Pieces of knowledge are in hand
should linked list instruction be undertaken.

The nodes of all linked lists are records. In the most trivial case,
that record consists of a single data field and a single pointer field.
Unlike static variables, list nodes exist dynamically. Successive nodes
in a list are not necessarily contiguous in memory, as are the cells of an
array. In all linked list implementations, a variable must be established
for the sole purpose of holding the address of the initial node, Because
linked lists are dynamigz, memory usage will usually be more efficient.
However, a price is paid in the form of the more complex algorithms
required for accessina the structure.

By simple extension, one can envision a data record much more complex
that a single character. Indeed, each node may contain several data
fields. Nodes are, after all, records subject to all the inherent
privileges of their parent type. However, the limitations in movement and
accessing remain the same for all simple linked lists, regardless of the
nature of the data field,

Two principal extensions of the simple list are the circular list and
the doubly-linked list. These two implementations overcome the rescan
Problem: having to commence any scan of the list by accessing the root
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pointer. The circular list operates like a wheel. No additional pointers
are required. However, because there is no "Last" node, that pointer has
been replaced with one indicating the most previously accessed node.

The circular list renresents an improvement in speed over the simple
list. The optimum search time would occur when the node %) be located is
downstream adjacent to the referenced node (0(1)). Worst case would occur
if the required node were upstream adjacent (0(n)). Although this is
exactly the same scan efficiency as a simple list, there is a considerable
gain from beyinning each search in mid-list,

Another approach to improving the scan characteristics of a linked
list is to allow bidirectional movement. Here, for the first time, in a
doubly-linked list, we encounter two pointer fields in each node. The

.principle of this structure is that bidirectional movement results in

shorter relative distances (numbers of nodes) to be traversed than in the
circular, unidirectional case. Searches for adjacent nodes in either
direction from the referenced node represent the best case for a
doubly~-linked list, i.e., 0(1l). Worst case would be the node halfway
around the list from the referent, or 0(n/2).

Variations on the linked list themes discussed above generally entail
greater structural complexity. “xtending the concept of linear linked
lists to binary trees will highlight this point., Picture a simple linear
linked list of ordered data. Now imagine bending this list at some
interior node and rotating the image into a tepee. The resulting
inverted-vee demonstrates the general concept of a data tree. The data
contained In the bent list conform to the basic rule for tree structures:
nodes in any left branch contain successively lower data values than their
parent nodes, while right-branch nodes contain successively larger values.
However, the bent-list example is sufficient only for the barest
introduction,

The advantage of binary trees is rapid access to ordered data. The
position of a given node reflect3 its hierarchy within the tree structure.
In the worst case, nodes will be ordered so that each lies in the left
branch of its parent. This is identical to an ordered linear list and has
the same scanning efficiency, 0(n). Best case will obviously be a search
for the initial node with efficiency of 0(1). If the tree were of equal
depth in each branch, the worst case could be resolved binary steps, an
efficiency of 0(log n).

Algorithms for scanning tree structures are proper and challenging
subjects for study. In fact, the first four Advanced Placement Computer
Science (APCS) examinations contained at least one free choice problem
involving tree traversal. The concepts of prefix, infix, and postfix
notation have direct analogy to preorder, inorder, and postorder tree

traversals., All three traversal algorithms can be effectively implemented

on a simple binary tree.

In the discussion of principal extensions, we looked at the
doubly-linked list, a structure for rapid bidirectional traversal. Each
node could reference both its parent and its child. By reorienting the
"parent" pointer, a node could reference its child and some other node in
the list. Linear lists with this characteristic are referred to as
"cross-linked." They give rise to some of the more complex list
structures and permit some very interesting applications.

The linked list is a versatile and powerful structural corcept in
Pascal. Combining as it does the flexibility of records with economy of
memory usage, large and complex data structures may be efficiently created
and maintained. Although linked lists require more maintenance procedures
than files and arrays, the advantages in terms of speed and memory
utilization are more than adequat compensation. From a pedagogical
standpoint, linked list concepts offer fertile ground for developing an
appreciation both of data structures and the techniques required to create
and maintain them.
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COMPUTER SCIENCE
to
EXTEND - EXPAND - EXCEL

Martha Sloan/Viola Scott
Box 310

Grandview ISD

Grandview, Texas 76050

Every topic taught in Computer Science can be used to reenforce learning from
another discipline. This presentation will show how, with careful planning,
gramnar, spelling, sentence structure, vocabulary, and other writing skills
can be developed and improved. The use of information introduced in science,
history, and mathematics classes, as well as the use of research and library
skills, will be iricluded in this presentation. Numerous program ideas will be

offered for the various topics and essential elements of the Computer Science
curriculum.

Computer Science is an advanced placement course with so many essential elements
that the first reaction tends to be: " I'll never get it all in!". However, the
creative teacher has the opportunity to take technology across the curriculum.
With a little planning, you will find that not only can you get it gll in the
allotted time period... you can include some math, a little bit of science,

a dab of history and geography, and a great deal of English, The teacher of
Computer Science has an opportunity to teach not only organizational, writing,
reasoning, and thinking skills; but also the skills of self-expression and
inter-personal relationships.

The Computer Science teacher should remember that the most valuable resource
available is the faculty itself. Most other teachers will be delighted to
find someone else anxious to reenforce what they are teaching., Not only will
they give you ideas and lists, your fellow teachers will share with you their
secrets for evaluating in their particular discipline.

In addition, students are always more receptive to learning when they can relate
to what is being learned and find an immediate use for their new knowledge.

The students of Computer Science have the opportunity to reenforce the information
learned from other disciplines and to realize the importance of grammar, writing
skills, sentence structure, and punctuation voo.
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How To Have a Successful Student-Run Computer Contest
Mary C. Jones, Teacher
Fort Worth IS

This session offers a step by step auide to hosting a
computer programming and computer literacy contest for
students in middle school and high school. Evervthing from
the obvious-~designing problems and their solutions——to the
unusual ~~securing prizes from local businesses--will be
discussed. The ewphasis is on students being responsible
for all phases of the contest.

Step 1

Secure the commitment of a core group of students to have a
contest.

Computer Science Club

Computer Science Class FroJdect

Step 2

Select a date for the contest and set deadlines to meet that
date.

Get on your school calendar and your school district
calendar. Check for conflicts with other contests, sports
events or test dates.

Step 3

Select a chairperson and committee for each contest area.
Define specific responsibilities of each committee.

A. Frogramming Froblems, Solutions and Specifications
Subcommittees for Beginning BASIC, Advanced BASIC and Fascal

Each committee will design, code and test the number of
problems needed for each categorv. Frogram specifications
will be written for each problem including problem statement
and test data. Judeoing forms will be designed including
further test data and correct solutions. Sample solution
program listings for each problem will be i1ncluded. Fackets
for each team will be prepared.

B. Literacy Guestions and Contest

This committee will prepare the questions needed for the
literacy whiz quiz competition. They will determine point
value and cateyory for each question and acceptable answers.
They will confirm moderator, timekeeper, Judoe and equipment
needed to run the whiz gquiz competition.
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C. Frizes and Awards Ceremony

This committee will select the business to provide trophies,
for all contests. They will determine the entrv fee to
charge to cover the cost of the trophies. They will contact
local businesses for donations to be used in the contest or
as prizes. They will organize the awards ceremony and
coordinate with the video crew for taping the awards
ceremony and the literacy competition.

D. Facilities and Equipment

This committee is responsible for the building. They should
select the rooms to be used according to needed plugs and
workspace. They decide if we will provide computers and
disks or if we will have a "bring your own computer' contest
or a combination of both. They make sure restrooms are
open, phones are available and equipment needs are met.

They secure the buliding afterwards. They provide signs to
find your wav around.

E. Correspondence and Fublicity
This committee produces all letters, registration forms,
rules,maps, lists of eating places, evaluation forms, thank

you notes and press releases. They also handle the
registration table on contest day.
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Karel the Robot - A Gentle Introduction to Structured Programming

Jeffrey A. Slomka

Computer Science Department
Southwest "Texas State University
San Marcos, Texas 78666

The Karel the Robot programming language is a valuable tool for
teaching structured programming in an introductory programming
course. The language is small, visually-oriented, non-mathematical,
and highly motivating. It enforces structure, encourages

top-down design, and contains much of the syntax of the Pascal
programming language.

Computer science teachers face a number of difficulties in teaching
structured, modular,top-down programming to beginning students.
Students whose background has included a significant exposure

to the BASIC programming lanyuage often have difficulty adapting

to a structured programming style. They often do not see the
advantages in the structured approach to programming since their
small, unstructured programs produce correct results. Programs
sufficiently large and complex to require structured programming
techniques for success are not practical at the beginning of a
first programming course.

Top-down design and modularization are concepts which are often
presented at the beginning of a programming c¢ourse. However,

the use of these techniques in writing prograns is usually delayed
significantly by the necessity of learning a great deal of the
syntax of the programming language. Further, in the Pascal
language, the difficult issue of pass-hy-~reference versus
pass-by~value must be dealt with when modular progiamming with
procedures is introduced.
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The Karel the Robot programming language is an excellent tool

for introduciny students to structured, modular, top-down programming.
The Karel language is small, highly structured, non-mathematical,

and incorporates much of the syntax of the Pascal programming
language. The language does not include variables, and consequently
no arithmetic operations. There are only five primicive instructions
in the language, and the control constructs are very similar to

those of Pascal. There are two decision structures ( IF-THEN and
IF-THEN-ELSE ) and two looping structures (WHILE loop and FOR loop).
The mechanism for defining new instructions (equivalent to Pascal
procedures) is simple and closely follows Pascal syntax.

Because of the very smalli number of instructions provided in the
language, students quickly recognize the need for defining their
own instructions. 1In a very short time, usually the first or
second class period, students begin writing modular programs and
can utilize top-down design techniques.

The Karel language iz used to direct a 'robot' within his 'world'.
The world is a 2-dimensional grid of ‘streets' and 'avenues',

and may contain walls, through which the robot cannot pass, and
objects called beepers. The robot can see the walls and hear the
beepers, and these senses are uced to generate test conditions

for the decision structures and the WHILE loop sturcture of the
language. The world is configured with an editor (world builder)
to create a task to be solved by a Karel program. Typical tasks
include the 'harvesting' of beepers, stair~climbing, hurdle races,
and mazes. Since the language does not include variables, it

is possible to design complex tasks which can be solved by students
who are not familiar with algebra.

The Karel the Robot language provides an excellent introduction

to structured programming. It can be learned very quickly, enforces
structured programming practices, encourages modular design, and

can be used by students with any mathematics background. Since

most of its syntax is identical to Pascal (including the semicclon

rules) students very easily make the transition from Karel to
Pascal.
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MULTIPROCESSOR SUPERCOMPUTERS

Richard F. Simpsoun
Ranette Halverson

Assistant Professors of Computer Science
Midwestern State University
Wichita Falls, Texas 76308

This paper will introduce the reader to several computer architec~
Ltures of the future. A bvief comparison of the standard von Neumann
architecture with moderrn multiprocessor computers will be given. Two
Non—-von Neumann machines, the Hypercube and the Connection Machine, will
be discussed.

The traditional vorn Neumarm computer architecture is what most often
comes to mind when computers are discussed. The von Neumann computer,
simply stated, consists of a memory and a single CPU. In gerieral, the
CPU retrieves arn instruction and its associated data from memory,
executes the instruction, then repeats this process for the rext instruc-
tion. Great strides have been made'to help speed up this sequential pro-
cess. Advarnces have been made through techniques such as pipelining and
interleaved memories as well as through faster hardware. In spite of the
fact that some of these computers work at remarkable speeds, millions of
instructions per seconds, there are, at least currently, limitations in
speed due to the sequential nature of these machines.

In order to achieve the desired goal of speed, other avenues have
been pursued. Ove of these, the topic of this paper, is nmultiprocessor
computers. A multiprocessor computer is ane which contains several, per-
haps thousands, of CPU's all capable of working simultaneously. While
parallelism has been corntemplated as far back as the '800’s when Charles
Babbage built his analytical evigive, it was not until the late 1960's
that the first parallel processing computer was built. In the following
years many multiprocessor computers were desigred but very few were built
until recently. Current research shows that at least 25 companies are
currently building multiprocessor computeirs.

There are two specific multiprocesscer architectures which will be
discussed in this paper. Hopefully, this will provide ivsight into the
differences between single processcr and multiprocessor computers as well
as the differences betweer different types of multiprocessor architec-
tures.

The Cormectior Machivre (CM) is a parallel computer coriceived by Danny
Hillis as a student at MIT over ten years ago. He formed a company,
Thirnking Machines Corpcoration (TMC), in 1983 ard since that time has sold
at least ten computers at over %1 million each.

The CM supports up to 65,536 processing elemernts in a 12~dimensional
hypercube structure. However, plans are to use as many as 1 million pro-
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cecsing elements. The custom desigred processing elements are smaller
and less powerful than we would find in a single processor computer. In
addition, each of the processzors has its own memory unit.

The CM is classified as ain SIMD (single instruction-multiple data)
computer. That is, each processor in the computer is sent the identical
instruction. Ther using data from their own memories, each processor
executes the instruction synchroriously.

For example, suppose we have 30 students each having 4 exam grades to
be averaged. Orn the CM we would first store each individual student's
grades in the memory of a single processor. Next we would send the
instrurtions to each of the 30 processors to calculate the average. They
would all begin and end together and complete all 30 averages in the time
it would normally take to calculate one.

This example is oversimplified, but it does provide the basic idea.
Actually the CM is controlled by a host computer, usually a VAX or a Sym-
bolics. This host computer sends cut instruction one at a time to the
processors then receives the results. Thus, the host is used for I1/0 by
the user.

MIT Press publishes a book, The Connection Machine by Danny Hillis
which provides a detailed desigr of the machine. In addition, there are
several articles written describing different applications.

Rriother example of a multiprocessor computer architecture that is
also in production is the hypercube. Intel Scientific Division and
NCUBE, two companies in Washirgton state, are presently marketing hyper-—
cubes. NCUBE uses 1024 custom VLSI microprocessor chips ir a 10-dimen=-
sional cube, while Intel uses a 7-dimensional cube made up of 128
80z286~microprocessor chips.

By definition arn r—dimerisional hypercube computer is constructed
from @%n processors conrnected ivn such a way that each processor is
directly connected with n reighbor processors. For example, the eight
corners of a box form a 3~dimensional cube with the edges representing
communication lines between processors.

Each processor in a hypercube can be thought of as a small indepen-
dent microcomputer with its own processor, memory, and I/0 ports. Hyper-
cubes are capable of very high performance when problems are properly
decomposed ard placed on the available microprocessors. Decomposing
refers to the process of splitting an algorithm into distinct sections of
code that may be executed in parallel on separate processors. As a
result, this architecture is often referred to as MIMD. MIMD stands for
multiple instructions-multiple data and indicates that each of the
numerous processors has its own set of instructions and data, independent
of all the others. '

The major stumbling block to the use of the hypercube computers is
the very difficult task of properly decomposing the algorithm in order to
maximize the parallelism. As a result, program decomposition is becoming
a major area of research today.

The future of computers lies in parallel processing. While in the
past programmers had to deal with maximizing the use of a single proces-
s0r, they now find themselves cornfronted with a massive array of archi-
tectures that are totally different and provide a totally different set
of problems. However, the potertial to be realized from these architec-
tures is staggering.




RUN ME RAGGED

Richard K. Simpson
Assistant Professor of Computer Sciernce
Midwestern State University
Wichita Falls, Texas

This presentatin will attempt to demonstrate how multiprogramming
works on a sirngle processor computer. Multiprogramming ( multitasking
being a special caze ) is the procedure used in modern computer systems
that allows a single processor to run several programs concurently. An
amusing and informative technique involving student participation will be
used irn this demonstraticon.

Multitasking is an operation few students truly urderstand particu-
larly at the inplementation level. If dealt with properly the author
feels that the topic is well withir: the girasp of an average student in a
high school computer science class. The presentation must include a
clear demonstration of the dyramic process required of even non—computer
related multitasking systems as well as how a computer performs the task.
Once the multitasking process is well understood, backgrourd printing,
continuous time display and other related operations are easily under-
stood. This presentation will attempt to demorstrate and explain mul-
titasking in a way relevant to the high school class room.

A teacher may begin a discussion of multitasking using a sinple
norn—computer related example such as the simultanecous summing of two or
more large addition problems. Use a gonig or buzzer to tell the student
wher to switch between problems. The importance of this exercise becomes
clear when the class tries to deal with intermediate results and other
related informatiaon.

In order to continue ocur discussiorn into the area of computers we
need a very simple computer together with an example set of assembly lan-
guage irnstructions. Assuming our computer contains a single user regis-
ter valled A the following wouwld suffice.
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Add address (# add contents of address to reg A *)

init number (¥ initialize reg A to number *)
load address (¥ load reg A from memory address *)
store address (# atore reg A at address *)
inc, dec (* inc or dec reg AR by ore *)
ldpe  address (*# load pc from address *)
stpe address * store pc to address *)

We first step thru a simple example program demonstration of the
basic machirne cycle as shown below.

1. Fetch instructionm pointed to by the PC
2. increment PC

3. Decode instruction

4, Fetch aperand

3. execute instruction

6. poto 1

When this is clear show a large section of memory containing two
independent programs and their related context switch save areas along
with a special traffic-cop program required o perform the switching
~operation. Demonstrate the multitasking precess at this point by follow-
ing the execution sequerce, one instruction at a time. When an inter-
rupt (student generated) occurs switch to the traffic-cop and begin execu-
tion of the code found there. This code will perform the required cor-
text switch and thus start up the execution of another program (proacess).
The loading and unloading of necessary intformation from the save areas (
also known as Process Control Blocks) should also be demonstrated. The
actual switch operation that occurs wher an interrupt occurs is very
important and should rot be slid over.

Although the above may seem overly complex (it is in the real world!)
the presenter will hope to show a gimplified way to study multitasking
without skipping the important features.




STACKS, TREES, and RECURSION WITH BASICA

Aen W. Scott, EdD.

Dallas independent School District
Talented and Gifted Magnet Righ Schaol
2200 Denrnison

Dallas, Texas 75212

This presentation will demonsirate an application of a random access file to create a
binary search tree in BASIC. in-order traversal of the tree demonsirates the use of a
user-defined and user-mainteined stack (array) and a form of recursion (a subroutine
calling itself). The specific application presented vill he a student directory program,
however, other applications will be discussed. In addition to traversal ot the tree,
procedures to insert, delete, modify, and print selected records will be presented. The
use of the random access files, the stack, and the tree will be expiained.
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STRUCTURE EDITOR BASED PROGRAMMING ENVIRONMENTS: ,
AN OVERVIEW WITH INITIAL RESULTS ON STUDENT PERFORMANCE

Dennis R. Golderison
School of Urban and Public Affairs
Carnegle Mellon University
Pittsburgh, PA 15213
412/268-2173
drg@gnome.cs.cmu.edu

Structure editor based programming environments ara now becoming both affordable and
practically useful for introductory computer science education. These integrated environments
combine under a single uniform user interface the functionality of editing, translating and
testing high level language programs. Rather than edit only single letters and other characters,
the student constructs a program from structural elements defined by the semantics of a
particular language. Students using these environments are both relieved from needless concern
for low level details, and are provided with tools that can direct their attention to program
structure °nd design. Preliminary results suggest that they do in fact perform better than
students using standard editing and compilation tools.

Computer programming courses have long been known for their difficulty and "technical*
nature. As such there seems to be an increasing tendency to Guestion the need and desirability of
including programming in the general education curriculum. This trend is both unfortunate and
unnecessary. The counter claim that teaching programming skills can serve as the "new Latin"
is undoubtedly overstated. But, properly presented, programining methods courses can focus
students’ attention on higher levels of conceptual abstraction. Whether or not. those sorts of
thinking skills are transferable to other domains, it surely is possible for a wide range of
students to gain an informed understanding of the programming process.

Traditionally students are forced to spend an inordinate amount of their time learning low level
details of language syntax and tool invocation. Rather than focus their attention on the conceptual
structure of intellectually difficult problems, they spend their limited time learning where to
put semi colons and single quotes. And the problem is confounded by algorithmic languages like
Pascal, which do impose additional syntactic burdens. Not only must the student learn the
semantics of a high level programming language, there are different cryptic command languages
to learn for an editor, compiler, possibly a debugger, and the operating system that coordinates
them all.

oy
57 o



This paper describes the structure editor based programming environmenis that we are
developing at CMU, and reviews our efforts at evaluating their impact on the students we
purport to teach. The environments, known collectively as MacGNOME, currently are being
developed with support from the National Science Foundation. An environment for Karel the
Robot is now available commercially throughKinkos. One for Pascal is currently in use in beta
test versions at CMU and a number of other test sites.

Why should a computer science aducator want to use an integrated environment based on a
structure editor? "Algorithmic thinking" often is said to characterize computer science as a
discipline. Yet the details of language syntax and tool invocation frequently make computer
programming a very tedious and error prone process. Early emphasis in programming courses
usually focuses by default on narrow details rather than overall structure and design. And we
end up rewarding tenacity and attention to detail more than conceptual clarity.

The development over the past several years of integrated programming environments allows us
to place the emphasis of introductory courses where it more properly belongs: on high level
design skills. For rather different reasons, such is appropriate both for general education and
for those students who will go on to concentrate in computar ssience.

An integrated environment built around a structure editor automatically provides the syntax of
the language being edited. The student starts with a partially complete program skeleton and
replaces "placeholders” with code that is guaranteed to be syntactically correct. Choices for
valid pragram construction are made from elements based on language structure. Thus in Pascal
we edit statements, expressions, procedures, declarations and the like, all well formatted and
accompanied by any necessary concrete syntax. Compilation is done incrementally, with errors
being reported in both physical and temporal context. Similarly, run time and help systems that
use information about program state and student error profiles can be gracefully integrated into
such environments.

Such environments can change the process of programming in fundamental ways. Not only do
they remove the novice programmer from needless attention to what are essentially extraneous
details, they can also provide powerful support tools for structured program design and testing.

An integral part of our work involves the empirical assessment of these environments. As such
we are conducting both semester long field experimente and more circumscribed laboratory
experiments. Initial data analyses show that using the environments does improve student
performance on programming assignments and examinations by as much as one full leiter grade.
They do particularly better with respect to program mcdularity and the quality of their
procedural abstraction. In addition survey data show widespread satisfaction with the
environments, along witn a preference for them over more traditional editing and compilation
tools.

* This material is based on work supported by the National Science Foundation under grant
number MDR-8652015. Any opinions, findings, conclusions, or recommendations expressed in
this publication are those of the authors and do not necessarily reflect the views of the
foundation.

Thanks are particularly due to Ravinder Chandhok, Philip Miller and Marjorie Rice.
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Survey of Secondary Computing Curriculum in Texas

Dr. Douglas L. Brown
School of Education
University of Houston, Clear Lake

Abstract

As pait of the state curriculum reforms enacted in 1984, the Texas Education Agency
defined new computing courses at the sacondary level. These included Computer
Science 1, Computer Science 2, and computing courses in mathematics, business
education, and vocational education. With the cooperation of the Texas Education
Agency, an instrument was developud and submitted to the 1305 secondary schools in
Texas to determine the current status of the secondary computing curriculum. The
results of this statewide survey establish the degree to which districts have
implemented the curriculum, the computing facilities which are available for these
courses, and the personnel available to teach the curriculum. Data was also gathered
regarding the enroliment of male and female students in specific computing courses.

‘The results of this survey provide important baseline data for future studies.

In 1984 the stave of Texas euacted legislation which produced broad reform of the
state elementary and secondary curricuium. One component of this legislation
defined a new set of courses te introduce and develop computin g skills at the
secondary level. These courses included Computer Science 1 and Computer Science 2,
Computer Mathematics, Business Education computing courses, and Vocational
Education computing courses.

This study provides a systematic survey of the state to determine the degree to which
these courses have been implemented and the facilities and personnel which are
available to develop the new computing curriculum.

Methods

During the fall of 1986, a survey instrument was developed with three key objectives:
(1) to establish the degree to which each secondary computing course has been
implemented in the state; (2) to determine the level of teacher expertise availabie
throughout the state tosupport the secondary computing curriculum; (3) to determine
the computer facilities available to support the secondary cumputing curricuium,
Special attention was also given to several other issues, such as the two new Computer
Science courses (Computer Science 1 and Computer Science 2) and the relative
numbers of male and female students enrolled in specific courses,

The instrument was sent to each high school in the state during Janvary and
February, 1987. Stamped return envelopes were enclosed with e ch instrument. By
May 1, 1987, 389 surveys had been returned, and the results of these surveys were
analvzed during June and July, 1987,

59 . B9



Results:

Objective 1: The survey investigated the degree to which Texas high schools have
implemented the recommended TEA curriculum. Table | indicates the percentage of
the entire sample which has implemented each of the computing courses.

Course % State Sample Offering Course
Computer Science | 314
Computer Science 2 139
Computer Math | 63.5
Computer Math 2 18.3
Business Ed: Advanced Typing 48.1
Bus Ed: Comp Programming 36.0
Bus Ed: Data Processing 41 .4
Voc Ed: Word Processin g 308
Voc Ed: Data Processing 82
VocEd: Comp. Programmisy 1 4.1
Voc Ed: Comp. Programming 2 2.3
Voc Ed: Comp. Programming 3 0.3

Table 1. Percentage of sampled high schools offering specific computing courses

Objective 2: To determine the experitse of cursent teachers, the survey nample
listed the number of teachers currently engaged in teaching each course, and the
certification level of each teacher. (TEA has established appropriate certification for
each of the computing courses.) Table 2 shows the relative number of appropriately
certified teachers reported in the survey

Courve ol ors ¥ Toachers Por Cent
Computer Science ! 139 82 59.0
Computer Science 2 4 23 37.5
Computer Math | 29 282 953
Computer Math 2 59 57 %.6
Businiess Ed: Advanced Typing 202 191 946
Bus Ed: Comp Programming 132 150 82.4
Bus Ed: Data Procesing 219 190 86.8
Voc Ed: Word Processing 135 126 93.3
Voc Ed: Data Processing 39 32 82.1
Voc Ed: Comp. Programming | 20 8 40.0
Voc Ed: Comp. Programming 2 9 5 55.6
Voc Ed: Comp. Programming 3 | | 160.0

Table 2. Summary of the numbes of fully-certified teachers engaged in secondary
computing courses, as reported by survey sample.

Objective 3: To determine the computing facilities available for the secondary
computing curriculum, the survey determined the number and types of computers i
use for 1astructiona! computing.

Statewide, the survey sample reported a mean value of 34.7 instructional computers
per school, and a mean student/computer ratio of 23.5. Of the total instructional
microcomputers reported in use by the sample, Apple II-series microcomputers
represented 47%, and IBM PC or IBM- compatible computers represented 22%. The..
computer medels were followed by TRS-80 computers (15% ), Commodore 64/128 (7%),
Macintosh (1% ), and others (7% ).

Acknowledgement: This research was supported by a grant from the Organized
Research Program, University of Houston, Clear Lake.
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Teaching Computer Arithmetic with Bits Teams
Gary B. Hicks
Magnet Computer Specialist
Fort Worth I.S.D.
5700 E. Ramey
Fort Worth, Texas 76140
(817) 451-2558

At the High School for Science and Engineering in Fort Worth, Texas, a game was devel-
oped in 1981 for the purpose of teaching concepts in computer arithmetic. The game
involves teams of students called "bits teams." Each team consists of sixteen
students., Eight students form the input register and eight students form the accumu-
lator register, Each student represents a bit, and the contest consists of how fast
and accurately a team can add, subtract, and multiply a series of numbers by turning
their bodies to represent the "on" and "off" bit states. The "bits" interact with each
other to accomplish various operations such as register shifts, complements, etc.

The tinal answer is exhibited in the accumulator in binary and is then converted to
decimal orally.

Each bit in the input and accuwulator registers has a value. 'The first bit in each
register has a value of 1, the second has a value of 2, the third has a value of 4,
the fourth has a value of 8, and so on up to bit #7 with a value of 64. Bit #8 is the
"sign" bit and determines the sign of the answer. To begin the contest, an integer
from 0-127 is called out with an appropriate ope. .tion. The bits in the input register
must immediately turn off and on in such a manner as to form the nuwber. Bits facing
forward are considered on and bits facing backward (away from the audience) are con-
sidered off. For example if the number 29 is called out, the bits would orient them-
selves as follows:

#8 #7 #6  #5 #4 H#3  H#2 #

off off off on on on off on

which represents the binary number 00011101 = 29,

Each bit determines immediately whether to be "off" or "on" to form the given number
by using various algorithms (many students have done it so much, they know immediately)
The most popular method is to divide the value of the bit into the number, ignoring any
remainder. If the quotient is odd, the bit is "on," if even, the bit is "off." Ob-
viously the #1 bit has an easy job, since even numbers mean "off" and cdf numbers mean
"on." Bits, of course, needn't worry if the called number is below their value. Stu-
dents devise many clever algorithms for determining off and on. In the above example
for 29, bit #16 is "on" since 16 will divide into 29 one time and the number 1 is odd.

After the number is formed in the input register, it must be "accumulated" in the

accumulator. 7This is done by a "tapping" procedure. The rules for bits in the acc-
unulator are as follows:
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(1) If a bit is tapped, it must reverse its present state; that is, if on, it must
turn off, and vice-versa. ‘

(2) If a bit is on when it is tapped, it must tap the next highest bit as it spins
off. .

When the captain (usually bit #1 in the input) gives the command to accumulate, the
bits in the input that are "on" tap the corresponding bits in the accumulator causing
the addition to take place appropriately via rules (1) and (2) above. The input bits
then immediately spin to the "off" position and await a new number. A round consists
of 5 operations. For examnle, "add 29," "add 78," "subtract 99," "multiply by 9,"
"subtract 70,"

Subtraction is accomplished by complements. To subtract 99, the input bits would form
99, then the captain would give the command for all bits after the first “on" bit to
bit #8 to reverse their state. This accomplishes the conplement. Another method would
be to reverse the state of all bits in the input register and then add 1 by reversing
the state of the first bit and tapping accordingly in the input bits. After forming
the complement, the captain gives the "accumulate" command, and the contents of the
input register are "tapped" in appropriately to the accumulator.

Multiplication is accomplished by "shifting" the bits in the input register after the
current state of the bits in the accumulator have been transferred to the input regis-
ter. For example, suppose the current number in the accumulator register is 17, and it
is desired to multiply by 7 (00000111), The bits that are "on" in the accumulator
would tap the corresponding bits in the input in order to transfer the result to the
input. A "soft shift" is accomplished by the "on" bits in the input reversing their
state and tapping accordingly (rules 1 and 2). 'The captain would issue the following
commands ¢

(1) "“Accumulator, store and hold"

0 0 0 1 0 0 0 1 ace =17

O 0 o0 1 0O 0 0 1 input = 17
(2) "shift"

0 0 0 1 0 0 0 1 acc = 17

o 0 1 O o0 0 1 0 input = 34
(3) "Accumulate"

O 0 1 1 0 O 1 1 acc = 51

O 0 1 O 0o o0 1 0 input = 34
(4) "shitt"

0 0 1 1 0 0 1 1 acc = 51

0o 1 O 0 o0 1 0 0 input = 68

(5) "Accumulate and reset"
0 1 1 1 0 1 1 1 acc = 119
0] 0 0 0 0 0 0 0 input = 0

The Hits contest and algorithms were developed by Mr. Gary B. Hicks and his students

at the High School for Science and Engineering in Fort Worth, Texas. All rights are

reserved. More information can be obtained by sending a self-addressed, stamped

8 1/2 by 11 envelope to the above address. We are the world champions in bits compe-
tition. If you form a bits team, give us a call...it's lonely at the top!
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THE MISSING LINK

Ranette Halverson
Resistant Professor of Computer Science
Midwestern State University
Wichita Falls, Texas 76308

The use of linked lists as a data structure for implementing ordered
lists provides a significant improvement over dense lists as implemented
in arrays. In addition, the are multitudes of applications available for
assingments to students. This paper will provide an introduction to the
use of linked lists. The accompanying talk will provide more detail
regarding the actual implementation of the data structure in Pascal.

A iist can be defined as a set of items which has a given order. The
order tay be random as opposed to alphabetical or numerical, but we do
think of a list as being sequential in nature. With respect to the com-
puter implementation of a list, the simplest data structure to be used is
an array in which, form {he programmers point of view, the items are
stored contiguously in memory and processing can proceed in this manner.

Problems with the use of arrays arise under sevaral conditions. One
ig if the data is dynamic. That is, data items are cornstantly being
added and deleted. In an array the holes left by deleted items must be
filled. This can be done by taking the last item of the list and moving
it. However, the problems are compounded when a specific ordering must
be maintained, such as numerical or alphabetical. In such a case, simple
moving a late item into a hole will not do because of the ordering.
Instead, each item below the deleted ore must be moved up within the
array. Likewise, if an item is to be added to the list, items may have
to be moved down within the array in order to provide space in the appro-—
priate location in order to maintain the order. The processing time for
such a list, if large, may be prohibitive.

One solution is to use a linked representation. While not always the
best data structure for handling data, the linked list does provide a
significant improvement over the array. The savings will be in process-—-
ing time, the cost in the amount of memory used.

In general, a linked list is a data structure used for maintaining
data in a recognizable order without actually storing them in contiguous
locations or even in a fixed size array. Inplementation methods vary,
but, in general, the data itself is stored in memory and asscociated with
it is a pointer or link. This link is some form of the address of the
next item in the order.

Let us consider an example. (See Figure 1) We will implement a
linked list within an array structure alphabetically. Note that Becky is
the first item logically. The number 3 tells us that the rext item,
John, is in location 3. The | associated with John indicates that the
third item is in location 1. The zero associated with Steve indicates
the end of the list.
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data link start = 2

1 Steve 0 1 Steve 0
2 Becky 3 2 Becky 4
3 John | 3 John 1
4 4 Fred 3
Figure 1 Figure &

) If we now wish to add an item, Fred, to the list, it would be placed
in location 4 and the only values changed are the links. (See Figure 2)
Notice that the only links that are the ones Just before and just after
the newly added item. An additional piece of information needed is a
variable to indicate the beginning of the list.

Another method of implementation is through the use of dynamic allo-
cation of memory as opposed to the use of an arr That is, request
memory as it is needed as opposed to allocating ~ay at the compila-
tion time. This can be done in a language such as rascal, but rot in
Fortran or Basic. This method utilizes system gencrated actual
crdresses, not indices inta an array.

With both methods there is a amall core of three routines necessary
to handle the manipulation of data. These irclude:

Search & Traverse: begins at the first of the list and
follows links through to the end of the list; used in
inserting, deleting, modifying, or processing an element of

the list

Insert: given the location of the item logically prior to the
inserted item, it updates the links

Delete: given the location of the item to be deleted, it

updates the links to remove the item

These routines, which may be found in most beginning data structures
texts, with slight modification, can be used to perform most aperations
necessary.

Now to the title. Why the title "The Missing Link"? Because a sirgle
missing or incovrect link will totally destroy the entire list. And this
is the KEY to using a linked list, to manipulate links properly withaut
"losing" one. In this regard, the array implementation is easiest for
students because they can dump an array to determine what is happening.
This is not possible in the dynamic allocati~a method. However, when
ugeing arrays, the programmer must alsc keep up with which array locations
are available for reuse. In dynamic allocation, this is handled by the
system.

The use of linked lists is an e)cellent exercise for studernts, pro-
viding the groundwork for other data structures such as trees and graphs.
The topic is covered thoroughly in all begirming data structures texts
and in many programming language texts. The accomnpanyivg presentatior
will include the Fascal routines and suggested assigrmerts.
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Topics in AP Computer Science -~ Graph Theory

Sallie Loop
Richardson Independent School District

Lake Highlands ligh School
9449 Church Road

Dallas, TX 75238

(214) 348-1280

A study of graph theory is an informative introduction to trees which are
a special case of graphs. A basic understanding of graph theory gives the
AP Computer Science students a glimpse into the variety of applications for
data structures. A graph is a set of vertices and edges between those vertices.
A graph can be directed (digraph) or undirected. The tree is a special case in
that a tree cannot have any cycles (a cycle is a path that returns to the original
vertex). There are several algorithms which use data structures such as stacks and
queues with which the AP students would be familiar. Graph theory also reinforces
other topics such as the two-dimensional matrix and recursion. At this level,
students can be introduced to the general ideas behind graph theory without actually
coding the algorithms into a language. Included are some defintions and pseudo-code
for various algorithms using graphs.

Definitions
GRAPH - set of objects called vertices and edges, where an edge represenis a path
between two vertices.
UNDIRECTED GRAPH ~ the edges do not have a direction indicated.
DIRECTED GRAPH -~ (DIGRAPH) edges have a direction indicated (usually by an arrow).
PATH - list of vertices from one vertex to another along specfied edges.
ADJACENCY MATRIX -~ for N nodes, this is an N x N matrix such that M(i,j) = 1
1ff there is a path from Ni to Nj (an adjacency matrix for an undirected graph

would be symmetrical since if there is a path from N
a path from Nj to Ni).

{ to Nj there must also be

LENGTH OF A PATH -~ number of edges traversed (or number of vertices minus one).
CYCLE - directed path that starts and ends on the same vertex.

CONNECTED GRAPH - there exists a path from every vertex to every other vertex.
ACYCLIC GRAPH ~ graph with no cycles.

NETWORK - (WEIGHTED GRAPH) a graph in which the edges are weighted.

MINIMUM SPANNING TREE ~ selected brances from i ‘e graph such that every vertex is
connected to every other vertex using minimum w .ghts,

DEPTH FIRST SEARCH -~ visit every vertex of a graph going as far down one branch as
possible before beginning down the next branch.

BREADTH FIRST SEARCH -~ visit every vertex of a graph traversing each level completely
before proceeding to the next level.

DEGREE - th¢ number of edges at a given vertex.

INDEGREE - the number of edges going into a given vertex (of a directed graph).
OUTDEGREE ~ the number of edges going out of a given vertex (of a directed graph).
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Typical Applications

A. Adjacency matrix - build an N x N matrix for N vertices and make matrix M such

that M(1,j) = 1 if and only if there is an edge from N, to N,. This matrix will
represent the paths of length one (an edge from the fi%st ve;tex to the second).

Find the matrix M2 to find the path: of length two, the matrix M3 for the paths of
length three, etc. M to the power N would represent all the possible paths without
repeating a vertex. For example, an airline has service to only four cities: Austin,
Boston, Chicago, and Dallas. There is a flight from Dallas to Austin, from Austin

to Dallas, from Dallas to Chicago, from Chicago to Chicago (around the airport), from
Boston to Chicago, from Chicago to Boston, and from Boston to Dallas.

AB C D AB C D
A O O O 1 A1 0 1 0
M= B OO 11 M= B 1 1(@0
C 0110 C 01 21
D101 0 D O 1 1 1

2
From the M” matrix, we find that there are two paths from Boston to Chicago of length
two, and indeed there are (Boston to Chicago to Chicago, and Boston to Dallas to
Chicago). Similar information can be derived by forming M3 and M4,

B. Minimum spannin, tree - given N vertices that are weighted, find a minimum subtree
such that there is a path from every vertex to every other vertex. Suppose there are
five homes in a neighborhood which wish to be connected to each other by a sidewalk
using minimum concrete. Distances between each home and the other four are measured.
These disﬁ:nces become the "weighte,"

Include any vertex to begin with
for all vertices not included
include the vertex whose weight
with an already included vertex
is smallest
add that vertex and edge to the
minimum spanning tree

C. Depth first search - go as far down one branch of a tree as possible before
going down the next branch,

(recursiwe) DFS(v) (iterative)
mark v as visited put vertex v inco a stack
for each vertex adjacent to v do repeat
if not visited, call DFS() for it remove a vertex from the stack

mark it visited
put all vertices that are adjacent
to it and not visited in the stack
until stack empty

D. Breadth first search - search an entire level before going to the next level.

put vertex v into a queue
repeat
remove a vertex from the queue
mark it visited
put all vertices that are adjacent
to it and not visited ‘n the queue
until queue empty
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WHY FRESHMAN FAIL
(HOW TO PLAN A GROUFP PROJECT)
BY
DAVID WHIPKEY
CY-FAIR SENIOR HIGH SCHOOL
CYPRESS-FAIRBANKS 1ISD
HOUSTON, TEXAS

Computer science class projects are very important learning
experiences, especially for the teacher! 1 found out the hard
way when I had my computer class do their first major project.
If there was a mistake to be made, I think I made it. I hope
that others can learn from tlie mistakes that I made. I am going
to present an overview of the process that I use to plan class
projects. I will concentrate on all phases of the project
including: choosing an appropriate subject for the project,
placing the students into groups, teaching the students grouping
sskills, dividing the problem into manageable parts, assigning
individual grades, and polishing the final project.

In the spring of 1986 Ruth Jones, the other computer science
teacher, and I decided to have our students do a class project.
We wanted our students to apply all of their newly gained
computer knaowledge to a single project. We also wanted to teach
them something about cooperation, modularizing, and how to work
through proper channels to accomplish a goal. In reality it was
the teachers who got the education.

We decided to do a statistics program that would analyze a
large amount of data. The freshman class was chosen as the
subject for our little experiment. The students were to find out
why the freshman class had such a high failure rate. The
computer students constructed a survey instrument, obtained
permission from the administration to administer it, wrote a
statistics program to analyze the data, interpreted the results,
and wrote a report detailing their findings.

The project did not go exactly as we had hoped. We found
out that there was much more to it than we had originally
anticipated. The students were used to working alone, and they
had to be taught to work in groups. They had to learn to think
in terms of we instead of me. O0Other important skillg to be
learned were positive interdependence, individual accountability,
how to handle face-to~face interaction, conllaborative skills, and
processing. ‘
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- As teachers we had to learn Lo carry out our roll’s. We had
to set forth a very explicit agenda, help the students make
decisions, monitor all activities and intervene when needed. It
turned ut to be a much more demanding task than we had
anticipated. Until the students learned proper cooperative
skills a let of intervention was needed. As the students
grouping skills increased, with a little help from the teacher,
the students were able to function much more efficiently on their
own.

As we were teaching grouping skills, we also worked on their
programming skills. They were used to working alone. When they
had to work with other groups they began to understand the
importance of sone of the programming concepts that they had been
learning, but not using. Each group was assigned a small module
that had to mesh perfectly with the modules being developed by
all of the other groups. For the first time the students
understood why they needed to use meaningful identifiers, pass
parameters, and in general write good clean structured code.

As the project progressed, they learned that good software
indeed did have certain general characteristics. They learned to
write software that was reliable, maintainable, modifiable,
flexible, efficient and easy to use. They did not do this
because they wanted to; they did this because they had to in
order to complete the assignment.

Writing the program turned out to be the easy part of the
project for the students. They experienced a great deal of
frustration when they had to go through the proper channels to
get the project approved. They had no idea how complicated an
undertaking it would turn out to be. Initial permission was
obtained and they started to write a questionnaire. That
instrument went through at least a dozen revisions before it was
even submitted to the associate principal for approval, two more
revisions and it was ready for the director of instructions
approval, and after several more revisions they received final
approval. Lively debates erupted over fine points of grammar anu
phrasing. They discussed invasion of privacy, how to tactfully
phrase delicate questions, and how to write questions that were
not leading.

With finished questionnaire in hand they made arrangements
to use it. It was decided that the students who wrote the
instrument should he the ones who administered it, and they were
not used to dealing with students who were not in advanced level
classes. It was interesting to hear the horror stories that they
told about their inability to communicate with the average
freshman.

After they had collectad the data and used their program to
gener-ate the statistics, they had to interpret thaz data and write
a report. I was fasinated as 1 watched the students discuss what
they did incorrectly; I took careful notes as they had many good
ideas. Next time I would be better prepared.

Doing a group pro;2ct can be a rewarding experience for both
students and teachers. However, the teacher must lay the
groundwork carefully, and he must be willing to work as hard or
harder than the students.
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A CLMPUTER CAMP FOR KIDS

Pat Jackson
Grand Prairie 15D

"Computer Camp for Kids” at Texas Wesleyan College is the idea of
Dr. Mark Wasicsko, Dean of the School of Education. Dr. Wasicsko has
been successfully Directing Computer Camps with the aid of graduate
students for a number of years on the TWC campus in Fort Worth, Texas.
The purpose of this presentation is to share my unigque experience in
helping to conduct one of the Computer Camps and encourage other teach-—
ers to expand upon the idea in a variety of ways to suit the needs of
their district, school or communit:.

Most schools now have computer labs which could be utilized during
the summer or evening for instructional purposes for children as well
as adults. The variety of software purchased for uss in regular class-
rooms could be used, or new software could be purchased for the computer
camp. Teachers with basic computer skills, who could be awarded AAT
credit or paid a fee for their involvemsnt in the program, could pro-
vide instructional and motivational lsadership as camp counselors,
Using Future Business Leaders of America members or the local high
school Computer Club members could be another source for counselors.
Older teens relate well to younger children and could be good role
models.

At TWC, "Computer Camp for Kids” was based on the essantial elements
For Computer Literacy. The target group was S, 10, and 11 year-olds.
The essgatial elements provided a variety of activities to keep the
children involved and motivated for a two-week period. Activities were
organized on a rotation schedule and children were divided into groups.
Children were divided by age level, with activities scheduled in short
time periods of thirty minutes to one hour depending upon the attention
span required for the activity. A general "camp” format was used.
Campers arrived at B8:30 and left at 4:30. Campers ate in the TuC
dining hall and had access to all recreational farnilitiss or the campus
which included gumnasium, swimming pool, and tennis court.
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The activitiss campers seemed to enjoy most were naming and pub-
lishing their own camp newspaper, watching the original skits by coun-
selors, vsisiting the Fort Worth Museum of Science and History, and cre-
ating thair own robot. At the last ganeral ssession of the camp, certi-
Ficates in many areas of computer literacy were awarded, and campers
enjoyed a video prascntation highlighting people and events of the camp
session,

Ideas for activities for a computer camp came from a variety of
sources. Computing magazines were a good source of ideas for games and
activities. Activities that work in the classroom were also Fun to use
for computer camp. The book, My Students Use Computers by Baverly
Hunter, which contains many learning activities for Computer Literacy,
was also useful.




A Journey Through Graphics and Music to Vocabulary Land
Marianna Sparks, Teacher
Jackson Elementary
. 201 Vernon
Lubbock, TX 79415

A program for teachers who are growing with their children, and
who like to be involved with them in new and exciting ways to
learn vocabulary. Working with vocabulary using the computer as
a tool will motivate students to think logically, provide
immediate feedback on performance, and gives a student a chance
to demonstrate his or her creativity.

A demonstration of the Animation Station and the Vocabulary
Programs that the students produced will be shared by Jackson
students throught a VCR tape.

Children take a skeleton program written in BASIC and change it
by changing data statements. They add music using instructions
from Apprle lusic and incorporate graphics created with the
Animation Station. Using vocabulary words from the Macmillan
Reading Series, students become familiar with definitions.

Through use of the skeleton program that is an example of top-
down programming, students are learning BASIC programming skills,
They load the skeleton program and change the data statements.
Then they create pictures w’th the Animation Station and write
code to display the hi-res pictures on the screen. Music is
writiten by putting pitch and length each each note.

As all the pieces come together, children are proud of their

finished product. A print-out of the pictures can be sent home
showing parents one facet of what goes on in the computer lab.
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An Zlementary Computer Resource Center

JETON SMITH
TEMPLE INDEPENDENT SCHOOL DISTRICT
THORNTON ELEMENTARY
2900 PIN OAK
TEMPLE, TEXAS 76502

A piethera of choices for utilizing computer technologies in
education has developed dramatically in recent years. Even with
this increase, computer technology has yvet to greatly impact
elenentary education. In an effort to investigate an alternative
approach for integrating educational technologies into the
educational environment (other than the traditionali student-
centered approach) a model was developed based on the Dperceived
needs of the educator. The model proposes that by introducing
computer technology to the classroom teacher as a tool for
resolving his/her needs, the teacher will come to learn the
potential of educational technology as a problem-solving resource
and then gain the confidence and vision to more greatly explore
its other potential as an integral part of the .nstructionail
process, The model has been partially implemented with subseguent
stages of development to be based on evaluation results.

SUBJECT: Utilization of Computer Technclogy in Elementary
Education. According to Kulik, educational researchers and
developers are no longer asking whether a computer
revolution will occur in education, but are asking now i t
will occur (Kukik, J. & Kulik, <., 1987).

OBJECTIVE: To integrate the use of c mputers into the elementary
school at the campus leve). The findings of the National
Task Force on Educational Techology indicate that
although information technology represents a "powerful
array of tools when creatively and appropriately integrated"
the successes have been marginal due to negative aspects
including lack of planning, inequitable distributioa,
inadequate software and obsolescence (The National Task
Force on Eductional Technology, 1986, A weli-planned
systematic and comprehensive integration of computers can
prevent repetition of such deficiencies and maximize the
potential of the technology.

PRESENT SITUATION: There are four identified areas in which
computer technology could enhance the efficiency and
productivity of teachers and the instructional process, Test
scores and teacher feedback indicate a need for individaa.

instruction and tuturing. Teachers are experiencing
increasing demands for administrative tasks including
student tracking. Students are receiving little or no

2Xposure to computer technology to prepare them for

greater utilization at upper grade levels. Current
availabie computer technology affords liimited resctirce to
adequately explore the appiication of the technoiu .

']
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PROPOSAL: A Computer Resource Center (CRC) to apply the
technology in the folilowiny areas:
1. Computer Assisted Instrivction ~ the center will
facilitate both teacher traininy and classroom
application of utilizing computers as instructional
tools.
2. Tutoring - the CRC will facilitate individual
tutoring for children with demon:ttrated deficiencies,
according to defined criteria, or svecial interests.
3. Laboratory - the CRC will provicv~ skill development
for all students in terms of keyboaruing, word
processing and LOGO,
4. Professional support - the CRC will provide
support for faculty in terms of clas:=room management
{scheduling, grade reporting, etc.) and instructional
development (materials design, i~sstructionai program
development,etc.).
The CRC will be self-contained and centralived and will
have the capacity to relocate appropriate euvuipment to
various classrooms for specif :@ instructional appliications.

ADVANTAGES: The computer-assi.ted-instruction function wili
provide teachers with .new options to provide individual and
small-grcup instruction and to capitalize on the atfinity
for the technology which is acquired by many students via
video games and home computers.

The CRC will provide specialized tutorial instructiocn for
all students of a common learning diagnosis throughout the
school, thereby not only meeting a specific need but saving
monies otherwise expended on duplications of common
software.

The centralization of the tecanology will resuit in a
laboratory with an accumulation of a wide range of software
and programs which would not e fiscally possible to
duplicate for each classroom.

The CRC will provide a common resource for professional
services for faculty including student tracking, inventories
and preparation of instructional materials. The utilization
of common technological resources will facilitate faculty
instruction and utilization of those resources.

A centralized resource center for the entire campus will
enhance management of the hardware and software including
inventory, maintenance, utilization, and upgrading as weli
as orientation and training.

DISADVANTAGES: In the staffing of the CRC the teacher of each
grade will be responsible for student acquisition of skilis,
therefore all classroom teachers will be obliged to become
computer literete and knowledgable of the current software
and its applications, fiowever, a well designed falcuty
development program involving "outside" expertise and
"inhouse" consultation will be provided.

ACTION: To meet these goals there will be a need *o alliocate
teacher time for training and organization of the Computer
Resource Center, and funding for the acquisition «i hardware
and software.
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APPLE HELPS YOU MEET THE NEW TEA ELEMENTARY COMPUTING RECOMMENDATIONS

Sandy Pratscher, Apple Computer
6034 West Courtyard Drive Suite 305
Austin, Tx 78730

ABSTRACT

As the Texas Education Agency moves to provide direction to the new elementary computing recommendstions
(outlined in the Master Plan for Vocational Education), Apple Computer is working to provide assistancc and
support for elementary computing applications. The new Apple Early Language learning series, software curriculum
guides, information about keyboarding instruction and long-range planning, are a few of the projects and programs
currently available from Apple which will help schools plan to meet these ncw state requirements.

AnOverview of the State Elementary Computing Plan

The Master Plan for Vocational Education (Texas State Board of Education, January 11, 1987) outlines several action
plans regarding computer-related competencies in grades K-6, The major portions of this plan relating to clementary
computiny, include the following statements:

-Action Plza (2-Al): Develop and integrate computer related competencies (including
keyboarding) as appropriate in grades K-6. (This action to be accomplished through
cooperative efforts of the TEA Curriculura Development and Educational Technology staffs.)

-Students will acquire knowledge and skills regarding computer related cor vetencies at an
earlier period in formal education.

-Phase-in period of K-6 introductory computing begins September 1988.

~Full implementation of K-6 introductory computing should be in place by September 1992,

-Action Plan: Develop new and update existing computer literacy cssential elemerts as
technology changes and also' as may be appropriate as action plan 2-Al is implemented (This
action is to be accomplished by the TEA Educatinal Technology staff.)

~Students will acquire up-to-date cornpitor related knowledge and skills.

These compoxents of the State Board of Educaticn Master Plan fo~ Vocational Education will clearly impact every
local school in Texas, and will influence local decisions about appropriate use of technology at the elementary level.

Planning considerations for o] .

The first important step in appropriate use of technology in the elementary curriculum is careful and thoughtful
long-range planning. Our understanding of the new TEA requirements (based on frequent interactions with the TEA
Educational Technology staif) is that the planning component will b the emphasis. This means that local districts
will be encouraged to develop elementary applications which truly meet the needs of youngsters, rather than
aj/plications which meet a rigorous, well-defined set of state requarements.

To support the notion of effective long-range planning, staff in the TEA Division of Educational Technology have
designed a model for dirtrict-wide planning. This mode: <a process approach, and provides for campus level, as
well as district levei, planning activities. (For additic:... informatior. about this model, contact Tom Boudtot at
TEA. Copies of the plannning dacument c« 1 aiso be obtained from any of the four Apple education representatives.)

Apple is supporting his rianning concept in a number of ways. First, each of the Apple education account
executives has met with staff in the Division of Educatioral Technology, so that our interaction with schools is
consisie it with state direction, Second. -ve are working with several schools as active committee members in the
planning pro.ess. We strongly believe that, as a v. *dor involved in helping to provide support to effective
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utilization of technology, we have a responsibiltiy to assume an active role in the planning process. In this way, we
can help insure that we are positioned to respo.xd to.the needs of individual districts. We also believe that we can
provide a kind of "futures” perspective about the kind of technological solutions likely to be available over time.

And finally, Apple is compiling information about exemplary elementary applications across the state. We believe
that "schools helping schools" can be one of the most effective planning resources available.

Software support in elementary computing

Most educators now realize that software support is critical to effective use of computers in the elementary
curriculum. Access to high quality software is essential, but knowledge regarding instructional use of such software
is equally important.

To facilitate effective use of software, Apple has developed several documents which, we hope, will prove useful as
schools plan to meet the TEA elementary computing requirements. The Apple Curriculum Software Guides provide
a comprehensive set of "essential elements," lists and descriptions of top-quality software, and curriculum
correlations. Tixse components make up the "curriculum matrices" which make correlation to essential elements a
much easier task for Texas teachers. There are currently five such documents: K-6 Reading/Language Arts, 6-12
Reading/Language Arts, K-6 Mathematics, 6-12 Mathematics, and K-12 Science. The Apple Software Guides may
be purchased directly from Apple for twenty dollars each. (Contact your Apple Education Account Executive for
details)

Teache . g

Whatever applications districts choose in elementary computing, teacher training can be the critical link for success.
Appie has developed relationships with many major software publishers, so that we can facilitate training of
teachers. This program is called the "Apple Staff Development Workshop," and includes a choice of 52 workshops
given by 15 publishers. Apple does not charge any fee for this program. The only requirements have to do with
minimal numbers of participants, and our ability to match district or Education Service Center calendars with our
consultants' calendars. We will also assist in applications for AAT credit for these sessions.

We encourage disiri~ts to plan for effective and focused teacher training as plans are developed for the elementary
computing program., Vistricts wishing to take advantage of the Apple workshops should work with the aporopriate
Apple Education Account Exccutive, review the list and availability of sessions, and coordinate training dates.
Smaller districts might want to work cooperatively (in order to meet the minimal attendance requirements) or
through the Education Service Centers.

Full illl:E[ﬂli(‘u or "Elminl it all lnmllﬂ[ "

Realizing that there are certain key clementary applications for which schools may want a comprehensive, full
curriculum solution, Apple has recently developed a new project called the "Apple Leaming Series." The Early
Language Learning Series is one which many schools are using as one component of their elementary program,

The Early Language Series (for K-2 reading/language arts) is designed to help schools integrate the use of computing
into the regular instructional program. We carefully selected high quality software and peripherals from major
publishers, added a teacher guide book (complete with lesson plans and essential element correlations), and a full day
of teacher training. This completz package is available directly from Apple. And, because we chose to work with
major software publishers, schools wishing to expand the program beyond grade 2 have access to instructional
software at the upper elementary grade levels as well,

Taking ad {the "Apple Assisiance” for element lications.

Schools wishing to invite Apple participation in long range planning, or sceking additional information about any
of the various programs described above should contact either their local authorized Apple education dealer, or one of
the four state education account executives. They are:
Jan Burton (214-77G-5800), Bruce Farrall (214-770-5800), Bill Hanson (713-682-3200), or Sandy Pratscher
(512-338-2115).

72

N v
(*y)



BRIDGING THE GAP BETWEEN ELEMENTARY MATH AND ALGEBRA:
S0FTWARE AND ACTIVITIES

Lajeane G. Thomas, Ed.D
Louisiana Tech University
P. 0. Box 3061, T.S.
Ruston, Louisiana 71272
(318)257-8923

A large number of students entering high school algebra
are underprepared to make the transition from elementary and
middle school arithmevic to algebra. This session is an
outgrowth of research designed to:

(1) identify the mathematics concepts, vocabulary, and
skills that should be emphasized in upper
elementary and middle school arithmetic to enhance
the learning of high school algebra and

(2) develop and identify activities and computer
software to support the learning of those concepts,
vocabulary, and. skills,

The Delphi research technique was used to achieve
consensus of exnerts in the areas of elementary, middle
school, and high schoo! mathematics; and university faculty
in mathematics and mathematics education regarding
mathematical foundations of algebra. In tiie second phase ot
the project. experts provided suggestions of activities and
software for use in supporting the concepts, vocabulary and
skills identified. A series of teaching activities were
developed that incorporate some of the software identified.

This research underscored the existence of a gap between
concepts, vocabulary and skills taught at k-8 levels and
those needed by students entering Algebra I. This gap seems
to result in a jump from roncrete, manipul ative, procedure
and pattern-oriented thinking to much more abstract, problem
solving-oriented thinking. The vocabulary load becomes
suddenly heavier as more precise mathematical terminology is
used to describe problems and processes,

from responses to research inquiries, it became evident,
that teachers are generally knowledgeable of the curriculum
at their teaching levels (elementary, junior high, high
school, for in~lance) but there is little extension of that
knowleddge beyond their grade levels. Most teachers of
elementary level students seem generally unaware of wha:
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concepts and skills lead to pa![icu!ar concepts and skills in
algebra. Most secondary teachers seem to know what skills
students entering their course lack and what skills their
students need in order to perform well in their course, but
are generally unaware of what skills and concepts are taught
at the elementar'y level that build foundations for these
concepts. .

Teachers of mathematics, regardless of their teaching
level, should be provided with information concerning the
progression of conczpts and skills that lead to success in
the transition to the abstract ideas and prablem-solving
procedures in algebra. This extension of knowledge and
understanding will help elementary and junior high teachers
know where the concepts they teach are leading, and help
secondary teachers know how to build foundations for students
who need ramediation.

The group of experts in this study identified the
following domains as those that build foundations for algebra
: fractions; decimalss ratio, proportion and percent;
measurement ; geometry; probability and statistics; problem-
solving: numeration; and square roots and powers. They
identified concepts, vocabulary, skills, and software for
each domain. A summary of these are included in the resource
booklet *hat will be distributed at the session.

Additionally, experts suggested these areas of
particular teaching emphasis. Use of:

(1) precise mathematical language;

(2) mathematical axioms in all situations where they
apply so as to become automatici

(3 the hierarchy of operations which should be taught
and reinforced as soon as appiicable.

(4) format and symbole-what they mean and how they
affect the procedure for solving prolslems should be
taught and reinforced.

This session will provide an overview of the research
and a progression of activities in the above areas. A
resource booklet including research findirgs, computér-based
activities, and a list of commercially available uuftware
will be distributed. A diskette of teacher-made activities
will be available for participants who bring a blank diskette
to swap.
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COMPUTER TECHNOLOGY: A JIAY TO COST EFFECTIVELY
IMPROVE INSTRUCTION?

by
Dwain M. Estes, Ed.D.
Chairman and Professor
Department of Educational Administration
- Baylor University

ABSTRACT

An impending teacher shortage, reduced funding, and a need to provide more individualized
instruction have placed unprecedented strains or. the Texas education system. Can computer
technology help relieve some of this strain by providing good, individualized instruction? If so, can
that technology be cost-effective? The author explores these questions, and supports his answers with
outside research.

INTRODUCTION

As we try to irnprove the quality of education, we must reduce or at least maintain education’s cost. . s
# state, the Texas objective is admirable, and in this author’s thinking, doable, but it will take some
rethinking about how to best apply what fiscal resources school districts have at hand.

One ¢! "he areas mentioned most frequently as holding great promise is ~onputer technology.
Upponents of this technique say it is too expensive. Proponenis of compuiter technology say it is
cost-eitective. Which is true?

First let’s define computer technology in schools as any computer-assisted instruction (CAI). Then let's
take a lock, briefly, at the history of this medium.

In the early days of computer-assisted in<t auction, users had to choose between stand alone
microcomputers or networked "dumb" texminals. Those who chose (1and alone microcomputers found
little educational software avatlable: those who chose tietworked instructional systems could not use
thair computers for anything but the educational software that canie with the system. Recently that has
changed. Now eduacators can benefit from the best of both models with an integrated learning system
(ILS), which in a networked microcomputer environment, delivers a comprehensive curriculum to
students. The ILS is system managed, so student learning is self-paced and interactive, and can be
tracked automatically with progress repuits.
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Technol:gical innovations like the compact disc read-only memory (CD-ROM) have improved the
integrated learning system as a cost effective, convenient method for delivering CAL The ("D-ROM
hus also made it possible for other productivity tools and educational software to be delivered on the
network with the comprehensive software of the integrated learning system. Integrated learning
system users may still opt to turn off the network and use their microcomputers as stand alones.

What the CD-ROM and the improved capabilities of an integrated learning system do is to improve an
integrated learning system’s ability to give educators more for their money. And what exactly is more?

INTEGRATED LEARN'NG SYSTEM IMPROVES TEST SCORES

In a word: results. A recent study by San Diego area school using Education Systems Corporation (ESC)
software, shows significant increases irr populations with low and high socioeconomic backgrounds.
AtMartin L\ _her King School in San Diego, California, a school with a history of high mobility and low
academic performance, students dramatically improved their scores on the California Test of Basic
Skills (CTBS). Specifically, the number of fifth grade students ranking with the top half of students in
reading rose from 15 percent to 31 percent. For mathematics, the number of students performing in the
top fifty percent increased from 26 percent to 41 percent.

Atthe other end of the spectrum, an affluent subrrban school in San Diego, California experiencec,
gains in CTBS reading scores from the 80th to the 98th percentile—a gain of 18 points. CTBS
mathematics scores increased from the 95th te the 98th percentile.

Principals at both schools attribute a significant portion of these gains to the integrated learning
systems in their schools.

iIMPROVE ) LEARNING ATTITUDES

In another survey, teachers, parents and students, responding in a confidential survey, said that their
integrated learning system instilled self-direction and enthusiasm in students. Teachers also said that
they observed instructional improvement, and a high degree of transfer of lab work to classroom
activities. Parents reported that their children liked going to school more as a result of working in the
computer lab, and students said that their integrated leaming system helped them do better in the
classroom.

Other ' :search on computer technology suggest that it increases "motivation for learning, because it can
be nonjudgmental, it provides immediate feedback, it allows students to work at their own pace, and it
helps raise students’ "status" in their schools." .

CAI IS COST EFFECTIVE

In a study by Dr. Cecil McDermott at the Arkansas Department of Education, CAI was found to be very
cost-rffective at providing individualized instruction. In fact, his study shows that CAl is as much as
200% less expensive than reducing class size, or increasing class time to addre 's the same needs. The
cost effectiveness study was based on verage gains (grade equivalence) in re:.ding and mathematics
resulting from an expenditure per student per year in each subject and relates to a $3,000 yearly cost of
education per student.

4

CONCLUSION

Increased test scores und improved student attitudes are not the only reasons to invest in computer
technology. Clearly, computers can be used in a number of ways to help students learn how to think,
which may, in this world of rapidly changing information, be as important as teaching content. An
integrated learning system that can deliver comprehensive, full color curriculum with good

* management capabilities can be a strong solution to providing solid individualized instruction to a
growing number of students, especially in astate that faces an impending teacher shortage.
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Computers Can Enliven Your Chapter I Program
Lynn Rosenberg
Sundown Elementary School
20100 Saums Road Katy, Texas 77449

This presentation will include many ideas to help with worksheet generation,
in practice drills, and motivation of Chapter One Students.

When the computer age descended on education, the gifted and talented students
were the first to be considered for these fancy new contraptions. There are a
group of students who can learn as much if not more from computers than the gifted
students. These students have difficulty learning and need many different ways for
material to be introduced and mastered. These are students who qualify for the
Chapter One Program. Since the Chapter One student has difficulty with learn-
ing, the computer is an excellent way to jazz up worksheets, practice drills,
and motivate this special student.

The Apple IIe computer is a wonderful way to make worksheets more interest-
ing-and are easy for the teacher to make. It is simple and easy with Print
Shop and a few graphics disks.

Most students hate practicing math facts, reading skills, or spelling
words. Thanks to MECC (Minesota Educational Computing Consortium) and many
other programs this dislike can be changed to a willingness to learn.

Many Chapter One students have had a great deal of failure. These
students can be highly motivated very easily with the use of the computers.
There is software that is perfect for this type of student.

In this day of computers, the Chapter One student can benefit a great

deal. Through simple and easy computer help, the Chapter One student can be-
come a more confident and a better student.
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Elementary Computing:The Happening Place

Marian D. Piersall
P.O. Box 981
Abilene Independent School District
Abilene, Texas 79604

Abstract:

This session will deal with methods and materials for teaching keyboarding and
special ways of answering the problems of insufficient budget and scheduling.
This session will present an overview of the curriculum developed for the
Abilene Independent School District with an emphasis on the section k-5.

With the mandating of computing for elementary levels we are going to see more
and more districts scrambling to meet the needs of children in grades k-5,

The areus that are going to be most crucial seem to be keyboarding, computer
languages, CAI, and the question of integrating cowrputing into the classroom
curriculum.

This session allows for exchange of ideas and question and sharing. We will
discuss and show some commercial keyboarding programs as well as some programs
that are public domain software. A discussion of ways that the classroom

teacher can deal with the computing requirement in the regular classroom will
take place. Each ele..nt of the Abilene program will be discussed and

examples of the methuds and materials that are used will be presented,

With a beginning beirg made it will be necessary that all of us combine our

efforts to aseure all the students of Texas the very best computer education
possible.
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Gail Alldredge Rebecca Hunter

Plano 1SD
Implementing a Networked CAl Lab

Implementing a networked CAl lab requires goal setting and much planning.
This slide presentation will detail the steps necessary for planning, ordering,
and assembling the lab. Sugcestions will be offered for staff and student
training in lab use. Selecting networkable courseware to meet district goals
will be discussed as well as requirements for lab maintenance and updating.

Implementing an effective CAl program in a school district involves many
people and requires rigorous planning. Individuals who are involved in the
initial stages include district administrators, members of the community, and
teachers. This committee is charged with determining the needs and goals for
the program. They are expected to outline their requirements in a format
which can be presented to the district personnel who will be responsible for

locating and procuring the hardware and software which matches the outlined
requirements. '

Locating the appropriate hardware and software is time consuming. Many
vendors are interviewed and are asked to demonstrate how their products meet
the district's needs. Some vendors choose to implement pilots in selected
schools within the school system. Others choose to invite school personnel
to visit sites where their products are in use. During pilots and visitations,
district representatives evaluate products using an evaluation instrument
which has been created based upon the committee's guidelines. Upon completion

of the evaluation, it is necessary to determine how the vendor will support
the program. Will the vendor provide training, lab setup, and/or technical
support?

The most imgortant consideration for choosing a vendor is the courseware
which is offered. The selected vendor must offer courseware which matches
the district's instructional objectives for the subjects and grade levels
targeted by the planning committee. The courseware must«meet the district's
criteria for providing effective instruction.
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After a thorough evaluation of several products, hardware and software
are selected. A presentation is made to the school borad for purchase approval,
and implementation begins. Ordering is done. Deliveries are made. Assembly
of equipment and installation of courseware is completed. Once the lab
and/or labs are in place, training begins.

In order for CAl to be effective, teachers must know how to use the
courseware and the equipment. They must be familiar with the courseware
Just as they are familiar with textbooks. Familiarity comes with intensive
training. Inservices and ongoing training sesssions must be scheduled and
well planned. Ongoing support of the lab must be provided and explained.
Our slide presentation will demonstsate the steps involved in the implementation
of multiple networked labs,

L
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INTRODUCING COMPUTERE IN THE ELEMENTARY SCHOOL

Linda Osborne Susan Blanchard
Judson Indenendent School District
9327 Schafer Rd. FP.0. Boay 247
Converse, Texas 78109

An overview of a step-by-step computer curriculum format that can
easily be incuarporated in the daily classroom elementary program.

The presentation includes a scope and sequence, activities on and off
line, along with skill development applications from other content
areas to integrate computers into the total elementary enviornment.

Teaching in the elementary schools today has been met with new
challenges and obstacles as a result of a fast moving, ever changing
society. A total integration of computers has proved to be the most
effective teaching approach found to date in the Judson Independent
School District as evident in yearly academic achievements.

Investing in computer hardware and software is an expensive
endeavor at a time when finances can be a serious problem for many
school districts. Thus, the investment must be utilized in as many
areas of curriculum as can be incorporated inte the total elementary
setting.

Instruction in basic usage of hardware and software is just a
beginning point for students in discovering the magical world of
computers. It is important for stugents to be educated in the
fundamentals of operating hardware and software. This instruction
can be applied later in other applications of computer uses.

Not anly must students be aware of computer operational
procedures but, they must also become proficient in using the
keyboard. HKeyboarding skills not only improve the competence of the
student’s use of the computer but, incorporate a wide integregration
of Reading/Language Arts skills, and coordination development into
the total learning picture. Exposure and later mastery of these
skills improve the achievement levels of students as they are exposed
to nther instructional strands of computer education. ’

Fersonal and business applications are also incorporated into
the presentation of tool application software. This presentatinn not
only teaches students direct useful skills but, also is an excellent
career preparation for the future.

While basic operating procedures and keyboarding skills are
important, the most beneficial strand of computer instruction is that
of problem solving. Teaching critical thinking wskills in any subject
area is the ultimate goal for education as we strive to develop
higher level thinking in our students. We in the Judson District
have put a definite emphasis on this area via BRASIC programming
skills as well as through LOGO activities. These structured problem
s0lving encounters help students develop skills that will carry over
in all other avenues of learning they will encounter.

Other areas for computer application can prove to be of great
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productivity for students and teachers. Computer Assicted Instruction
(CAI) not just in resource or remedial settings but, for basic
instructional purposes can have trememdous impact in creating an
exciting learning climate. The concentration level, interes level,
and one on one individual:!zed instructional level of the student can
be more closely adapted to each student through computer use. The
student mastery levels will rise as the learning enviarnment is more
readily adapted to his learning style as well as his academic cbility
through computer use.

In conclusion, if we as educators are to fulfill our goal to
prepara these students to be productive, effort to integrate the
computer into their learning experience. Not only will the students
learning experiences be more productive but, their skills for a place
in this increasingly technological society will be far more refined.

Y.
-~y
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Introducing Preschoolers to Computers:
One Teacher's Perspective

Barbara C. Gilstad, Doctoral Candidate
Department of Curriculum and Instruction, EDB 406
The University of Texas at Austin
Austin, Texas 78712

An overview reflecting the changes that occurred in one
teacher's perspective on introducing preschoolers to computers
though LOGO graphics activities is presented.

The purpose of this presentation is to provide an
overview of one teacher's perspective on introducing six
preschool children to computers through a variety of LOGO
graphics aclivities that were designed by the teacher.

Data collected in collaboration with the teacher during

late spring 1985 include (a) observational notes, (b)
audiotaped teacher-rescarcher interviews, (c) teacher's
lesson plans and journal, and (d) samples of the

children's computer graphics. Complementary data include

(- videotaped recordings of teacher-child interactions

vt occurred during 10 consecutive Saturday morning

~ssions in a computer lab at the University of Texas at
Austin; the lab was created especially for the children.
After extensive preparation of the raw data, analysis focused
on: (1) the off-computer and on-computer activities proposed,
planned and implemented by the teacher, (2) the communicative
strategies used by the teacher and the children, including
patterns of interaction evident in transcribed segments of the
videotaped computer sessions, and (3) the teacher's thoughts
about thic axperiences as revealed through her responses to
weekly interview questions. This presentation focuses
primarily on the third aspect, the teacher's perspective, and
highlights preliminary findings reflecting the changes that
occurred in the teacher's intentions, expectations,
retlections, wonderings, opinions, and concerns over the course
of the study.

I wish to acknowledge Project Quest at the University of Texas
at Austin for providing the IBM computers used in this study.
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KEYROARDING INSTRUCTION IN THE ELEMENTARY SCHOOL.

Linda Osborne Susan Blanchard
Judson Independent School District
9327 Schafer Rd. P.0. Box 247
Converse, Texas 7810Y%

A new emphasis placed on teaching Keyboarding Skills in the
elementary school will be discussed in this presentation.

Integration of other curriculum areas as well - proficiency in using
the keyboard will be addressed for all levels K-6.

As computer usage is emerging into all facets of elementary
education, a need for more emphasis on keyboearding skills is arising.
Effective teaching of these keyboarding skills is not only a means
for improving the effectiveness of the student’s computer usage but,
is a means for developing many other valuable curriculum skills.

While the ultimate goal is to develop student skills in word
processing and zny other involved typing activity, keyboarding skills
must begin at an early age to be must effective. Coordination
development, letter recognition, one to one correspondence, and
matching of letters or numbers are but a few of the valuable skills
addressed when teaching keyboarding skills to a kindergarten child.
This young child will be more readily able to gpel]l his first name
when given the opportunity to type it on a compuler kegsboard. In the
end, this young child will not only have mastered many learning
skills but, will have mastered the beginning keyboarding skills as
well,

After an early introduction to keyboard usage, these skills can
now be advanced and refined as the child grows. Once the initial kary
recognition has taken place, the skills then advance to using correct
finges for each key. Isolated instruction of each key with correct
finger assignment is most effective when given orally from the
teacher first then remediated through a chosen keyboarding software
program. When several of these instruction sets have been completed
the integration of typing a given word list, sentences, or a story
can be productive practice material as well as great integration for
other subject arcas. This process can be repeated for all keys using
a variation of practice activities.

The instruction of keyboarding s:ills has proved to be most
effective in the Judson Independent School District when begun in
kindergarten or first grade and given priority over other computer
curricular strands “hrough grade four. By the conclusion of fourth
grade, tra student will be competent enough to compl - @ a computer
activity requiring typing skills with little difficulty. There
skills can now be refined and perfectad through longer typinrg
projects along with speed drills for continued practice. It has been
found, however, that if the formal ksyboarding instruction is begun
after fourth grade, it isw met witt less success. At this level,
students have developed poor habits in keyboarding use which ars
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difficult to correct. The earlier the instruction is begun, the
easier it is to develop good keyboarding practices and skill.

Besides developing the student’s skill at keyboarding use, the
formal keyboarding skill instruction has other valuable attributes.
To effectively work through a keyboarding lesson, a student must use
proficient listening skills. He will refine eye-hand coordination
skills as well as his skill at following directions.

In summation, keyboarding instruction is only the beginning of
many valuable learning skills as well as the key to the magic of
computers.

88

CJ




KEYS TO SUCCESS IN AN ELEMENTARY COMPUTER PROGRAM
‘ ANN PETRILLO
Teacher Technologist
Lovett Elementary Schonl
8814 South Rice Avenue, Houston, Tx. 77096

Elementary computer programs vary, not only from district to district, but also
from school to school. What should be the focus? Are long term goals needed? What
parameters should be set? Should the program be bzsed on using the computer as a tutor,
tool, or tutee? Will the primary focus be literacy or curriculum? The list goes on.
Each program must deal with these questions. KEYS TO SUCCESS IN AN ELEMENTARY COMPUTER
PROGRAM is a workshop that attempts to look beyond the sreas mentioned above. Four
basic keys are identified. The first, and most important key, is organization, The
other three keys are motivation, flexibility, and resources. These four keys can make
THE difference in the quality of any elementary computer program!

KEYS TO SUCCESS IN AN ELEMENTARY COMPUTER PPOGRAM is a concept based on the assump-
tion that a program is not necessarily successful because student, staff, community, and
school needs are being met. It certainly takes organization, motivation, flexibility,
and the utilization of many resources. This combination of keys, together with curricu-
lum goals, most assuredly creates a dynamite computer program.

Organization starts with written goals. Whac curviculum needs are to be met? Whet
proficiencies will be addressed? Once this ig done, look at the target population in
terms of scheduling. Take a close look at scheduling restrictions in terms of the popu=
lation to be served and goals to be met because potential conflicts can be averted bew
forehand with the least amount of disruption.

The next step is to start, and maintain, a file of basic forms, masters, etc. that
are used again and again. This 1s invaluable in saving that all too precious commodity
of time. Save forms such as schedules, sign-in sheets, parent letters, and so on. Some
people color-code software, student folders, resource files, and other groups of mate—
rials. This kind of organization assures that material cam be found quickly 4nd most
efficiently.

Organization can be as detailed and meticulously adhered to as is needed by the
teacher. The trick is to know what needs to be done and then te do it. All of this
organization sounds like a lot of work but in the end the effort is worth it. The mow-
tivated person will find the time to do something right.

Motivation usually comes from within. One must look for ways to put pizazz into
any program be it reading, math, social studies, science, computers, and suv forth., If
the routine gets boring, do something different or out of the ordinary! Nothing creates
excitement and interest like new projects, new macerial, or special events. Be enthuw
siastic. Computers are on the leading edge of an exciting technological revolution.
Allow this excitement to shine through at every opportunity!
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Flexibility means to be ready to change or modify as needed. This could mean
changing the material and/or routine. Flexibility is related to motivation in that
the teacher should think positively. Running a successful program can be hard work.
Not only should everything be kept on a positive note, but the importance, value, and
excitement of the program should always be stressed.

Finally, the incorporation of resources cannot be stressed enough. These re-
sources are discussed in detail and a resource list provided to workshop participants,
Resources include not only software but also speakers, field trips, sharing sessions
with others in the field, and computer idea books. The value of attending workshops
and conferences should not be overlooked. These provide necessary revitalization and
help to prevent burnout. The very best resource is to develop a network with other
elementary computer teachers that will provide friendly, supportive, computer-related
advice, information, and assistance.

It is hoped that the reader can use the four keys of organization, motivation,
flexibility, and resources to enhance his or her computer program. It is hoped that
each participant will have come away with several ideas which can be modified, if
needed, to fit the particular computer program.
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Meeting Your Spelling Objectives with a Speech-based
Computerized Spelling Program

Marilyn K. Dickinson
Houghton Mifflin Company
Educational Software Division
Hanover, NH 03755

The objective of Spelling Specchware™ is to help students attain
spelling mastery through a computerized program that is adaptable to
local needs, is based on a sound educational design, and utilizes
speech in a highly functional way. The multi~level program contains
an extensive database of 9000 words, representing the combined word
lists ot the major basal spelling texts. FEach word is presented in a
context sentence, providing the means to present each lesson in both
visual and auditory form. Built-in management capabiliti  track

student progress and allow printing of both individual and class
records.

Spelling Speechware™ incorporates computer-generated speech,
tutorials, and motivational lessons for supplemental practice on
spelling words, for Grades 1 through 6. 1Its objective is to provide
students with effective procedures when studying spelling words, and
to provide teachers the means for successfully creating and managing
this process. All students will benefit from this program, but it is

especially valuable for students who have difficulty learning to spell
with traditional study methods.

Key educational principles incorporated into Spelling Speechware are:

Meapingful Contexts. Each word is presented with a context
sentence, insuring that spelling is not separated from meaning.

Combined Auditory apnd visual Preseptations. As a word is
introduced to the student, it is spoken by the computer; the word
may be respoken as often as necessary by pressing the Apple key.
When the student has trouble spelling a word correctly, the program
prints and says the word, and then visualiy highlights and
pronounces each letter.

Imnediate Feedback. During a practice session, the student
receives immediate feedback, indicating whether the spelling of

each word is correct or not. The program guides the student to
mastery of the «correct spelling by focusing attention, re-
inforcing the correct spelling, and providing additional practice.
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Focusibg Attention. When a word is misspelled, the student is
shown exactly what part of the word was spelled incorrectly.
After a second error, the program displays the correct spelling and
pronounces each letter. Student attention and effort are directed
to the specific parts of those words that need further study.
Attention is focused on the correct spellings, not on the errors.

Additional Practice. After an error is corrected, the program
gives the student as much time as needed to study the word; the
screen is then cleared and the student spells the word again.
Troublesome words are repeated at the end of the session for
reintorcement.

Motivation. By making it easier for students to master their
spelling words, the program motivates them to study spelling.
Students prefer working with the program to studying on their own.

Sumnary of Success. At the end of a practice session, the program
displays lists of words spelled correctly and words that require
further study. These lists can also be printed.

Spelling Speechware also incorporaces features designed to assist the
teacher with managing the spelling process and with providing the
means for successfully adapting this program to meet the varying needs
of each class or individual student.

Bbility to Create Spelling Units. The program provides disks for
teachers to use when creating lessons keyed to their own spelling
text. Each package includes a printed list of the words for that
particular level. Speech encoding and a context sentence are tied
to each spelling word.

Record Keeping. The program keeps records for all students on a
Lesson Disk, providing the teacher with summary reports and with
reports detailing each student's spelling errors in each unit.

Option Settings. The teacher controls whicn units the student
practices, controls whether the student receives a preview of the
words before the practice session, and controls whether the student
receives printed list~ at the end of the practice sessions.

For each level, the package consists of: a Teacher's Disk, which is
the pboot disk and also contains the management routines; Dictionary
Dicks, containing the speech code and context sentences for all of
that level's spelling words; and Master Spelling Units Disks,
containing the Houghton Mifflin spelling units. Teachers using
another spelling series create their own Master and Lesson Disks.

The product is available on the Apple Ile with an Echo+ Speech
Synthesizer, on the Apple IIc with a Cricket Speech Synthesizer; color
or monochrome monitor; Apple printer.
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Networking in a Primary School Computer Lab

Joan Worthey, Angela Mielke, Connie Stout

P, O. Box 351
Elgin, Texas 78621

Elgin ISD selected a networked computer lab which utilizes both
MS-DOS and Apple software to improve TEAMS scores in the primary
grades. The lab is administered by a certified teacher assisted
by the classroom teacher. The program is partially credited for
improvement of TEAMS scores.

Elgin Independent School District conducted a needs assessment based
on instructional and administrative input. The only computers in the
district were 15 IBM PCs used for computer literacy in the eighth
grade and 10 Radio Shack, Model 4 computers used by the High School
business department. Based on a need to improve basic skills Primary
School was targeted to begin a long-range plan of computer acquisition,

A decision was made *o look for a MS-DOS network based on studies

of published evaluations of hardware and software and visits to
various vendor demonstrations. While software vendors had doubled
the amount of MS-DOS software available for primary grades, more
software was available for Apple computers. Elgin ISD acquired
Tandy 1000 computers with Trackstar which could use both MS-DOS and
Apple software. The computers are linked by Tardy Network 4.

The networked computer lab is run by a certified teacher trained

on the network. When classes are scheduled into the lab, the
classroom teacher accompanies the class and serves as a co-instructor
allowing individualization of instruction. Teachers should be trained
on the software and hardware prior to implementation.

The room for the lab was selected for security and ease of access
within the building. The room was wired with separate breakers and
ground wire. The layout was considered so that all children could
see the overhead and the teacher without moving around. The host
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station and printer were placed in a corner away from traffic lanes.

The computer coordinator selected software based on TEAMS objectives
identified as areas needing improvement. Criteria was developed for
evaluation of individual selectiorn.

At the end of the first year TEAMS scores were improved. The computer
class is viewed as one of the contributing factors. The lab was
accepted well by teachers within the school, by parents, students,

and the School Board. Children attending the computer lab exhibited
no discipline or motivational problems. Because of the favarable
results and parental pressure to continue computer education a second
lab was purchased for the Elementary School.

A committee is currently working on a districwide sequential plan
for computer instruction in grades k-12.
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Producing the Elementary School Newspaper with Newsroom

Dr. Leslie G. Hunter

Texas A & I University, Kingsville, Texas 78363
Cecilia Aros Hunter

Santa Gertrudis I.S.D.,Kingsville, Texas 78363

This presentation will demonstrate how to organize students
in the elementary grades to produce a school newspaper using
the computer program Newsroom. An outline of procedures and
examples of works produced by students will be shared. Participants
will see a demonstraticn of the use of this program.

Learning how to produce a newspaper offers students an opportunity
to use several higher level thinking skills, including application,
analysis, synthesis, and evaluation, and then see aproduct for
their efforts. Further, students with varying learning styles
can be successful while reinforcing many of the basic skills
learned in every academic subject they are studying.

But, producing an organized and attractive newspaper requires
a maximum amount of teacher organization so that in the end the
student feels that it was he who produced the newspaper. The
teacher must establish the rules for procedure and thHen be pre-
pared to ail the students to produce the final product. By
following procedures the students can be taught how to in*erview
subjects, and then determine the main idea of the topic. Once
the pertinent facts have been secured, the student must learn how
to sequence the facts in order to present a logical news story.
These are skills that are included in every elementary school
teacher's essential elements and standardized tests.

From past experience, it has been determined that the newspaper
should be divided into sections, or topics. At Santa Gertrudis
School the newspaper is generally six pages long and appears
the last school day of each month. The first page is devoted to
school news. The second page has features, and when needed, some
editorial comments. The third page is one devoted *to class notes,
or information about special projects happening in the classroom.
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The fourth page has sports news. The last two pages have crossword
puzzles, examples of student produced creative writing, or art
work. One student is rasponsible for each subject area. The
computer program determines the length of the story and the number
of stories to each page. On the first school day of the month the
editor and the newspaper sponsor determine the stories that are

to be assigned to each page editor and sets deadlines. The sponsor
then reviews the assignments with each reporter and helps in the
formulation of questions and the determination of who to interview.
On deadliine day ‘each reporter, the editor and the sponsor determine
the artwork that will accompany the story. In the first months

the sponsor does all the typing, and determines the layout of the
newspaper, as well as proofreading. As the school year progresses
the editor increasing does the layout, and the reporters do the
typing. The sponsor always proofreads and requires the student

to rewrite the story until it is entirely correct. Students are
working under a deadline. 1If the story does not meet the deadline
a blank space, with the students byline, and a newspaper headline
is left in the newspaper.

The staff is selected from students in grades five through
eight. However, the student who is assigned to do the class notes
section of the newspaper, works with students of all grade levels
to secure the necessary information. Staff selection is from
applicants from the entire student body. It is considered an
honor and a privilege to be a member of the staff.

Once the newspaper is produced it is widely distributed. Each
student receives a free copy. Further, the newspaper is sent to
each member of the School Board, and distributed in the community.
Because our school is located on a very large ranch, it is the
primary source of communication between the public and the school.
Therefore, the students are especially conscious of the importance
of their work. The administration has often used the publication
as a public relations tool, and gives it to any visitors.
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Successful Elementary Keyborirding

Jane McKinney
Computer Consuttant, Katy Independeit School District

Thomas BRoudrot
Division of Educational Technology, Texas Education Agency

Keyboarding is a cumulative psychomotor skill involving the touch method of ingut to a
standard keyboard device.The goal of keyboarding instruction to enable students to be
more efficient in computer use and to avoid lengthy re-teaching of keyboarding skills. The
method presented allows teachers to reach their goals for their students' keyboarding
through direct instruction and includes the careful monitoring of each student.

Would you teach a group of fourth grade children how to usc a slice rule? Although many fourth
grade children possess the ability to comprehend simple mechanics of a slide rule, the amount of time
invested in the teaching and reinforcement of this skill would not justify the end result unless they
needed the skili to perform well in a school setting. And, if the skill were deemed important for those
fourth graders, it would be necessary to continually use and reinforce the skill in later grades. In other
words, the importance of the skill will determine the time invested in its instruction.,

We must keep this notion in mind when we begin to design a keyboarding program in the elementary
grades. The amount of access and degree to which students will use keyboards should determine
the level of instruction they receive. Students who will use word processors daily must receive
intense keyboarding instruction and continuous reinforcement. Conversely, students interacting
with drill software that requires single key input do not nged a 20 word-paer-minute keyboarding
proficiency. '

The following situations are presented to illustrate appropriate solutions to student keyboarding
needs:

PROGRAM A
Keyboarding need: Children iri all elementary grades will use commercially available problem
solving software in math and science classes. Most of the software requires single letters to be
typed by the students.
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Keyboarding instruction/follow through: Two lessons are supplied to the math teachers
that cover the keyboard key arrangement, proper finger placement on home row, and correct
reaches. Special attention is made to the comect keystrokes for the RETURN key and ESC key
(since the software uses them heavily). Practice using commercially available keyboarding
software is encouraged.

There ic no word per minute goal for the students since they do not type full sentences.
Teachers encourage students to keep fingers on home row, reach appropriately for the RETURN
and ESC key, and use both hands to stroke keys. All teachers in the school have been made
aware of these keyboarding behaviors and are encouraged to reinforce them as observed in the
children's keyboard use. |

PROGRAM B
Keyboarding need: Children in grades 3, 4, and 5 are schaduled into a computer lab three
times a week for computer assisted instruction in basic skills (20 minutes each session). The
software requires the students to type sentences. Students seldom type nore than a single
sentence at a time.

Keyboarding instruction/follow through: Before beginning use of the basic skills
software, teachers spend threa weeks in the lab instructing students in computer operations and
keyboarding skilis. Students received instruction in proper posture, hand positioning, and finger
stroking. Through a series of nine-20 minute lessons, students received direct instruction and
guided drills in keyboarding using a commercially available book.

Once a week during lab time, students spend 10 minutes reviewing keyboarding skills using
commercially available software. Teachers monitor student keyboarding behaviors and provide
individualized instruction as necessary. There is a goal of 11 words-per-minute for student
keyboarding though formal timings are only conducted three times during the school year and are
used for student information only.

As students move to the next grade, they are tested in their knowledge of keyboarding skills

before beginning basic skills instruction on the cornputer. For most students, four-20 minute
lessons are adequate to bring their level of keyboarding use up to the desired 11 words-per-
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PROGRAM C
Keyboarding need: The writingpr ~.»,  been revised to include word processor use in
gruiles 3, 4, and 5. Teachers are expected to teach word processing skills and incorporate the
use of word processors into class writing time. Units have been written to accompany tne existing
curriculum guides to accomplish this, allowing each grade level to concentrate on word processor
use at specific times during the year (s¢ that each grade isn't "fighting" for the computer lab at the
same time).

Keyboarding instruction/follow through: A two-pan keyboarding program has been
established at the elementary school. Keybearding awareness is taught at the primary grades so
that students are familiar with key locatinns, use of both hands, and the proper posture. In grade
three, students receive keyboarding instruction for 30 minutes a day for two weeks. Since the
third grade program involves modifying existing documents using the word processor, rather
than creating new documents, students need only moderate keyboarding proficiency.

All students in grade four (and fifth graders transferring into the school) receive keyboarding
instruction and guided practice for 30 minutes a day over five weeks. A minimum goal of 11 words-
per-minute has been established though a "hidden" goal of 20 to 25 WFPM is desired. Since the
curriculum requires that students create compositions using the word processor, students must
be able to keyboard at a comfortable and efficient rate of speed. Keyboarding skills are reinforced
weekly through fourth grade using short drills and appropriat3 games. Major keyboarding skills
are "refreshed" in fifth grade during the first two weeks of school. Al fifth graders create two
compositions a month using the word processor.

The fourth and fifth grade teachers carefully monitor the students' keyboarding behavior.
Through an intensive workshop and several follow-up sesslons, teachers have learned to identify
major keyboarding behaviors, know the methods and materials for teaching key strokes, and
follow a sequence to build technique, speed, and accuracy. Students receive a grade for their
keyboarding technique twice a month .

THE COMPONENTS OF AN EFFECTIVE KEYBOARDING PROBRAM

A variety of literature suggests a sequence for the deveicpment of keyboarding:
First correct technique,
then speed,
and finally, accuracy.
9
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Initial keyboarding instruction, therefore, focuses on correct technique. Once technique is routed in
student keyboarding behaviors, teaching methods should be expanded to encourage speed and

accuracy. Teachers must be cautioned to this chain of events. Students anxious to keyboard quickly
may lack the necessary foundation of technique; poor preparation hampers lasting skill development.

When implementing programs sitvilar to those highlihgted in Programs B and C above, instructional
periods should be approximately 20 to 3, minutes in length with one or two short evaluation
exercises at the end of each lesson. Teachers should directly teach the concepts and physical
reaches of keyboarding as well as monitor student keyboarding technique. Software tutorials should
only be used to reinforce skills taught. Based on motor ckill development that requiies a kinesthetic
component, the use of paper keyboards for the teaching of keyboarding are suited to keybearding
awareness only.

In-service programs for teachers who will be teaching keyboarding are necessary. One winning
combination utilizes the business educator's competence in keyboarding and knowledge of
psychomotor skill development with the elementary teacher's knowledge of the learning patterns and
motor skills of young children. Regardless of the teams utilized to present the workshops, each
teacher responsible for the direct instruction and/or reinforcement of keyboarding must:

a. know how to type

b. know observable keybearding behaviors

¢. have the appropriate materials to teach keyboarding

d. know the way in which keyboarding will be used in that grade level

e. know the baseline keyhoarding skills students should have upon entering the grade

f. know the terminal keyboarding skills the students must have upon leaving the grade

RECOMMENDATIONS

« A keyboarding program which will accomplish a minimal goal (10 GWPM) in a relatively short period
of time is recommended. If students are to apply keyboarding skills in araas such as word
processing or programming, 20 GWPM is an appropriate performance goal.

» Keyboarding should be accomplished through a kinesthetic approach. This necessitates a working
keyboarding device to be accessed by each student.

* Keyboarding instruction should be introduced just prior to the time that the skill will be applied.

*» The application of keyboarding should be within the context of existing curriculum,

* Keyboarding can be taught in the classroom, cluster, or computer lab. The level of proficiency a
student must develop will greatly detarmine the physical arrangement, hardware, and materials.
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Teaching and Computers: Group Orlented Computer Use

Len Scrogan
District Coordinator tor Computer Educatlon, K-12
Albuquergque Public Schools
3315 Loulslana Blvd NE
Albuquerque NM 87110

Teaching with Computers means much more than teaching computer literacy in lab
settings. It also involves integratior in the content areas through group- orlented
instruction via computers. These strategies for teaching an entire class or groups of
students using one or a few computers are rapidly becoming commonplace. Nothing less
than a new genre of software is appearing.

1. How to Teach with Small or Large Groups. There are at least five modes of
effective group instruction using only one or a few computars.

* group orientation - this approach works wall with small groups or entire classes. Anywhere
“rom 3-7 students may be Involved in a computer directed activity, such as conducting a yroup sclence
experiment, A computer Is required for each group. In another varlation, an entire class is divided Into
smaller groups. A single classroom computer calls each group to its scresn, one at a time, for particlpation
or decislon making.

* magic blackboard - this approach allows the software and computer to be used as & "magic
blackboard® with an entire class. One computer with a large monitor Is used to demonstrate or portray a
situation. The Instructor uses the software as a fulcrum for discussion, soliciting responses from a class.
This 'blackboard' Is highly visual, creative and interactive. Earthquakes, scientific experiments,
mathematical observations or political phenomena can be recreated in the classroom. The teacher has a
plvotal facllitating role.
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* offline/online software - this approach Involves the use of computers as a beginning or an
ending In a lnarning situation. An activity may begin away from the computer, and stiil be completed on the
computer. In HOMETOWN U.S.A,, students conduct a marvelous community study, with the computer
providing final analysis. An entlre class can get involved. A varlation Involves an activity that begins with
the computer, but is completed away from the computer. Such Is the case with Mask Parade.

* hard copy playable - A high school economics simulation, Cartels and Cutthroats, Is conducted
entirely away from the cumputer. Students Interact with computer generated reports, never coming directly
in con'act with the computer. Several programs operate In this fashion.

* learning center - This approach Involvas palred rotation of students around quick computer
segrents designed for entire classes. Programs such as The Electronic Mallbag and Cactus Factory operate in
this fashlion

2. Group Computer Technique Doesn't Come Easy. Many teachers and
administrators believe that by simply putting a computer in a classroom, quality group
instruction will take place. No/ It requires training, practice, and an eye for
appropriate software. Typically, a single computer in the classroom is used for
babysitting or reward. The unfortunate result is that the computer activity may have
little to do with instructional content. The computer becomes a babysitter, a candy bar,
or an 'attraction.'
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THE APPLE LEARNING SERIES
FOR
K-12 READING/LANGUAGE ARTS

Barbara Secrest Neison, K-8 Solutions Manager
Apple Learning Heries
Apple Computer, Inc.
Cupertino, California
Barbara Baxley, Education Training Registrar
Apple Learning Series
Apple Computer, Inc.
Dallas, Texas

Research indicates that the greatest technological need expressed by
educators is for software solutions that integrate into classroom
curriculum activities. These solutions should address those areas of the
curriculum in which educators experience the most difficulties in studert
performance. They should also be easy ior the educator to purchase and to
use. To meet this need in the area of Early Langauge, Apple Computer
developed the Apple Learning Series: Early Language series. It addresses
the critical curriculum area of reading, writing, and language arts.
Included in this paper is a description of the goal and purposes of the
series, the software included, and hardware configurations recommended
for implementation.

How do most people use a computer in their daily lives? They use it as a
tool to help them accomplish necessary tasks. As Apple talked with
educators about their necessary tasks in the classroom, they discovered
that the research indicates the greatest technological need expressed by
educators to be for software solutions that integrate into classroom
curriculum activities.  Educators require that these solutions address
those areas of the curriculum in which they experience the most
difficulties in student performance. Also, these solutions should be easy
for the educator to purchase and to use. In other words, educators are
looking for technological solutions that will help them to accomplish the
daily tasks they have to complete in educating students.

To meet this need, Apple developed the Apple Learning Series. The
purpose of the Apple Learning Series is to support the improvement of
instruction through technology. Apple's purpose i¢ not to change or impose
curriculum content, only to show how technology can improve learning for

103

143



today's schools, teachers and students.

The Apple Learning Series: Early Language series consists of a starter set
of software, specially selected to enhance teacher instruction in the
critical curriculum area of reading, writing, and language arts. The Early
Language Series includes highly rated education software ranging in style
from drill and practice to word processing. Major education software
publishers, in particular textbook publishers who develop software, are
represented.

In addition to the software, Apple has developed a Teacher's Manual to
enable educators to use this set of software effectively in the classroom.
This Teacher's Manual was created to be a working document to which the
teacher can add his/her own success experiences. The Manual i: intended
to provide general information about the software in the series and to be
used by the teacher as a reference for integrating the software into the
classroom curriculum activities. It gives suggestions for physically
arranging the classroom, for assigning software components to students,
for teaching communication concepts by using the software as an integral
part of the lesson plan, and for adding additional software as needed. itis
intended to assist the teacher in implementing the Early Language series
into his/her classroom curriculum in his/her own style. Research has
shown that the teacher is a critical component for the successful use of
technology in the curriculum. Teachers are the key force--learning is
most likely too occur when teachers integrate the technology with sound
instructional strategies. The Apple Learning Series: Early Language series
treats the teacher as the decision maker who has the best information
about the group of children being taught and the skills which they need.

In addition, Apple has provided staff development opportunities for the
educators using the Apple Learning Series: Early Language Educators have
the opportunity to attend training provided by Apple. Based on the needs of
the school and teachers, a school may select from a variety of training
alternatives. Each Apple Learning Series bundle contains a certificate
which may be used for attendance at an Apple scheduled training class.

The primary nurpose of the training class is to provide suggestions and
strategies for integrating the Apple Learning Series: Early Language
software into the curriculum. This is accomplished by explaining and
modeling possible classroom activities, and by stimulating creative
thinking concerning the use of the software in the classroom. A secondary
goal is to help trainees prepare far their own presentation of the class.

An alternative option for use of the certificate is to receive a copy of ti.2
Training Manual. With this manual, the school may train teachers as thoy
wish. The manual contains the basic elements necessary for presentiig
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WOrkshops on the Apple Learning Series: Early Language series, as well as
background information helpful to the presenter.

Apple Learning Series: Early Language is designed to merge with the
existing curriculum. Software and hardware can be incorporated into
normal classroom activities to offer a rich array of options for the early
language teacher. The Early Language Series is designed so that teachers
can make amendments and additions to address the specific instructional
needs of their schoo! settings and student populations. The focus is placed
on the instructional style of the teacher and his/her growth in instruction
through technology.

The flexible instructional design of the Early Language series allows the
teacher to adjust it to fit the full range of student developmental needs
and learning styles. The unique combination of hardware and software
addresses students' learning styles by providing activities for the auditory
learner, the visual learner, and the kinesthetic/tactile learner. The
variety of software allows the remedial student, the gifted student, and
the average student, all, to benefit from the series.

The basics of any communication skills curriculum are speaking, listening,
writing, and reading. These basics are addressed in this program through
a combination of learning styles: seeing, hearing, and touching.

T

The Instructional Design of the Apple Learning Series: Early Language
series focuses on curriculum integration. The instructional purposes at
each of the three stations are:

Skills Station:
+ To comprehend that spoken and written words are associated
with their component parts.
+ To compare and contrast words using a variety of skills,
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Sound Station:
* To provide reinforcement in the phonemic composition of
words when used within the context of the spoken and written
word.

* To provide word attack and comprehension skills

Writing Station:
« To produce words and thoughts with a word processor and to gain
further understanding in the connection between the written and
the spoken word, using the computer as a tool for instruction.

 To provide children with instruction in penmanship through
practice.

A variety of peripherals are used to address the differing learning styles
of young children. For those children who learn best through the tactile
and visual modes the Muppet Learning Keys and the Touch Window provide
the needed stimuli. If a student is primarily an auditory learner, the Echo
Speech Synthesizer will provide for his needs. Frequently, in early
childhood education, the teacher is faced with the dilemma of having to
present the same skills in a variety of ways. These peripherals will help.

Curriculum is a unique entity. It will appear to be the same from one place
to the next and yet be very different in its sequence or presentations
based on the teacher. With the tools provided in Apple Learning Series:
Early Language, the teacher may adapt the program to his/her specific
curriculum or the district may decide to create a specific instructional
sequence for itself based on the needs or philosophy that exist there.

The Curriculum Matrices in the Teacher's Manual will help to select just
the right piece of software to focus on the ski! the child needs.
Additionally, the district or teacher may wish to use the Curriculum
Matrices to help children increase skills which have shown as weaknesses
on standardized test scores.

Below are listed the software packages and peripherals used at each
station with a brief description of each.

Skills _ Stati
Muppet Learning Keys™ by Sunburst Communications.
The Muppet Learning Keys are designed to serve as an alternative to
the standard keyboard by providing an easier way of communicating
with the computer. Letters on the Muppet Learning Key are in
alphabetical order which helps the student to find them quickly. The
keys contain a color pallet, cursor keys, and additional keys to make
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data input easy for the young child.

Muppets on Stage™ by Sunburst Communications.
Muppets on Stage is used in conjunction with Muppet Learning Keys
to provide activities designed to give children practice in letter,
number and color recognition; matching of upper and lower-case
letters; recognition of initial consonant sounds, and development of
one-to-one correspondence.

Muppetville™ by Surburst Communications.
The ability to identify shapes and develop a sense of directionality
is basic to all communication skills. Muppetville guides the student
through these activities as Kermit takes a unicycle ride through the
town of Muppetville. Information is entered into the Apple //e using

the Muppet Learning Keys, the Apple //e keyboard, or the Touch
Window.

Muppet Word Book™ by Sunburst Communications..
Muppet Word Book iniroduces the student to basic concepts of such
communication skills such as wupper and lower-case letter
recognition and consonant and vowel identification. It offers a slate
to practice first steps in word processing. Information is entered
into the Apple //e using the Muppet Learning Keys, an Apple Mouse,
the Apple //e keyboard or the Touch Window.

Writing_ Station

Touch Window™ by Personal Touch Corporation
Touch Window attaches to the Apple //e cclor monitor and allows
the student to enter data and respond to questions simply by
touching the screen. This allows students with no keyboarding
experience io use the computer successfully. The Master Touch |
disk included in the Touch Window package includes Touch Writer I, a
simple word processing pregram that allows the user to make
changes by touching the spot where the change is needed and typing in
the new information; and Touch Graphics |, a drawing/graphics
program for creating free-hand pictures, charts, cartoons, or other
graphics.

Touch 'N' Write by Sunburst, Inc.
Touch 'N' Write software is designed to be compatible with the
Palmer Method of penmanship. The student interacts with the Apple
/le via the Touch Window as he/she learns about the formation and
identification of letters. It is also possible to change the software
for use with the Zaner-Bloser method of penmanship.
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Talking TextWriter™ by Scholastic, Inc.
Talking TextWriter was developed to facilitate beginning reading
and writing skill development. It combines speech synthesis with
word processing to provide a multi-modal approach to language arts.
The program involves creating text and hearing text by letter, word,
line, or page. students can decode unknown words imply by typing
them into the computer and hearing them spoken.

i=cho llb by Street Electronics
This speech synthesis card allows Talking TextWriter to provide
students with immediate sound reinforcement for an unlimited
vocabulary.

Sound Station

Sound ldeas by Houghton Mifflin Company
Sound Ideas is a phonic/word attack skills program that provides
the student with self paced experiences involving sounds, letters,
and words. Sound Ideas comes with a Teacher's Manual, Student
Activity books, disks, stickers, and a class chart for recording
student progress. In Sound Ideas, students begin with the auditory
discrimination of phonemes. Then they move, as competencies are
met, to using this letter/sound correspondence within the context of
words, and finally, to the development of more advanced skills
through the Word Attack activities.

Echo ll+ by Street Electronics
This speech synthesis card allows Sound Ideas to provide students
with immediate aural reinforcement both through speech and music.

Other software may be added to this collection as desired.

Research on the use of computers in the classroom provides us with
valuable insights into the most effective uses of the technology.
Following are highlights from a survey of research on using the computer
to teach writing and reading. The survey makes four key points regarding
the effectiveness of computers in writing and reading:

1. For young children, learning to write is easier and more
enjoyable with computers than with pencil and paper (Bruce &
Rubin, 1984, Levin, et al., 1984; Anderson, ct al., 1985: Shade,
et al., 1986).

2. Synthesized speech output helps young children learn to read
and write (Meyers, 1984; Daiute, 1985; Chrosniak & McConkie,
1985; Rosegrant, 1986; Rosegrant, in press).
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3. Computer assisted writing enhances the quality of children's
writing, and reinforces social skills (Mehan, Maroules, & Drale,
1985; Bruce, Michaels, & Watson-Gegeo, 1985; Rubin & Bruce,
1985; Dickson, 1986; shade, et al., 1986).

4. Children can substantially improve their writing with
computers (Levin, et al., 1984, Bruce, & Rubin, 1984; Riel,
1985).

5. The benefits of computer use in early language development
depend on the learning environment created by the teacher
(Levin, et al., 1984; Bruce & Rubin, 1984; Bruce, Michaels, &
Casden, 1985; Bruce, Michaels, & Watson-Gegec, 1985; Piel,
1985; Balajthy, McKeveny, & Lacitignola, 1986).

The Apple Learning Series: Early Language series can be run on any
member of the Apple // family. Hardware may be provided from existing
resources of from new equipment as needed.

Minimum configuration consists of:

‘3 Apple //e Color Classroom Systems (Part #A2P2170)
Each Apple //e Color Classroom system consists of an Apple //e
128K CPU, and Apple Color Composite Monitor //e, one Apple 5.25
inch Drive, an Apple //e Accessory Kit, and an Apple // Utilities
Guide.

R

‘Apple IGS 512K Professional System (Part # A2P6014) or Apple IIGS
512K RGB Professional System (Part # A2P6015) may be used rather
than Apple //e Systems, if desired. However, the software currently
being delivered in the Apple Learning Series: Early Language bundle
does not use the built-in sound capabilities of the Apple IIGS personal
conputer. You must still use the Echo Il speech synthesizer cards as
noted for the Apple //e.

*1 ImageWriter Il with Apple //e Cable and Super Serial Card (Part
#A9P0331)

This printer bundle contains one ImageWriter Il, a Super Serial Card,
and one Apple //e Cable, all the items necessary to connect the
printer to the computer. The ImageWriter Il will support the color
ribbons needed to print the color graphics in several of the packages.

Optional Hardware
*AppleMouse //e (Part # A2M2070)
Suome of the software allows the mouse to be used as an alternative
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input.

This usage of the computer is to its most realistic advantage: as a daily,
vital part of the learning process. Using the Apple Learning Series: Early
Language, the teacher now is able to integrate technology into the

curriculum fully by blending computer activities into the natural flow of
classroom instruction.

This is how the average person uses the computer on a daily basis. It only
makes sense that students should be using the computer in the same way
in their daily learning activities.

If you wouid like more information on the Apple Learning Series: Early
Language series, you may contact one of the following people:

Jan Burton, K-12 Education Sales Representative
12770 Merit Drive, Suite 1000

Dallas, Texas 75251

214/770-5800

Bruce Farrall, K-12 Education Sales Representative
12770 Merit Drive, Suite 1000

Dallas, Texas 75251

214/770-5800

Bill Hanson, K-12 Education Sales Representative
2950 North Loop West, Suite 1070

Houston, Texas 77092

713/683-3200

Sandy Pratscher, K-12 Educaiicn Sales Representative
6034 West Courtyard Drive, Suite 305

Austin, Texas 78730

512/338-2115

Barbara Baxley, Education Training Registrar
12770 Merit Drive, Suite 1000

Dallas, Texas 75251

214/770-5800
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THE ROLE OF COMPUTERS IN DEVELOPING THINKING SKILLS

Dr. Helen P, Mrosla
Department of Education
Stephen F. Austin State University
SFASU Box 13017
Nacogdoches, Texas 75962

ABSTRACT OF PRESENTATION: The purpose of this presentation will be to identify
computer softrare that can be used to help the teachers in their attempt to in=-
troduee and reinforce thinking skills in their daily classes, Participents will
be exposed to programs which are especially helpful in calling attention to
these skills. In order to make this practical, the participants will go through
a basic step-by-step process so they can understand how to use the software

most effectively,

The goal of helping students become better thinkers in not new to education nor
1s it new to the curriculum as a whole. What is new, however, is the compara-
tively heightened interest in the development of thinking skills per se. Until
recently, many teachers felt they challenged all students to think when they
asked them questions and assigned writing tasks, The teachers gave tests in
which the students had to "think" and recall what he/she had memorized, and was
passed or failed on the basis of that thinking and recall. These same students
g0 out and encounter various situations outside of their classroom setting,
They are to relate to others, purchase goods, get a job. All of these experi-
ences demand thinking if they are to be successful, They are to remember '
things., Now, however, things are changing for these same students. With com-
puters in almost every workplace, we are beginning to realize that people no
longer need to have perfect memories. Since the computer has such a fantastic
memory, the employee can spend quglity time thinking rgther than memorizing

facts and figures, People are now prized for their human quality of thinking

but our schools are still testing students on their ability to recall facts.

No one will deny that a certain amount of memorized information is essential,
We are not preparing students to enter the world of work if the students have
not developed thinking skills to the degree that they become skillful thinkers.

There are many definitions of thinking., 1In its broadest sense, thinking is the
search for meaning based on truth. It is not a vague process nor is it a one-
dimensional endeavor. Thinking is a complex phenomenon which involves one or
more cognitive operations, certain kinds of knowledge, and certain attitudes or
dispositions. Experts agree that thinking consists of some type of mental ac-
tivicy, Neither thinking nor the teaching of thinking occurs in a vacuum.

Many educators wonder if it is possible to teach students how to think. To the
extent that thinking is a skill, it is teachable through drills, exercises, or
problem solving in an area. It seems that teachers have been assigning these
exercises and drills for years without achieving the desired result, It is be-
coming more clear that merely providing exercises 1s not sufficient. A much
clearer understanding of the proper types of problems and exerciscs nceds to be
reached not only by teachers but also by the educational community as a wholeo.
Students' understandiny of what is expected of them will also affect the
success of such endeavors. Wven after the principles and methods of teaching
the skills of thinking are understood, theie remains the problem of getting

U P51



students to use these skills. One must ensure that these same skills bccome
part of the students' normal intellectual repertoire.

Making inferences, recognizing assumptions, moking deductions, interpreting,
and the evaluations of arguments are inherently embedded in the process of
thinking. One will find that most researchers will list the following steps as
the ones most frequently used in thinking: 1) recognizing a problem; 2) formu-
lating an hypothesis; 3) gathering pertinent facts or data; 4) testing the
hypothesis; and 5) drawing conclusions.

Thinking can te developed through appropriate classro~.. practices, but teachers
must remember that this development dces not take place automatically. They
need to direct their teaching toward this end. With the advent of computers in
the classrooms, the question arises whether or not computers can be used as a
means to develop thinking skills. To answer this, one must look at the types
of software that are available to the teacher and note what is to be accom-
plished by each type that is in accord with developing thinking skills,

IYPES OF SOFIWARE THAT HELP DEVELOP THIV'KING SKILLS

The skill or drill program is probably the most common educational program. In
such a program, the computer delivers certain information and the user responds
with either correct or incorrect answers. Some skill activities include identi-
fying the sequence of events or matching words to their meanings. Many mathe-
matical and visual dis.rimination programs are also drill programs. Actions or
processes that indicate thinking in these programs are the following: 1) observ-
ing the accumulated facts that are related to the overall problem; 2) making
comparisons when observing two or more objects; and 3) classifying or purposeful
grouping on the basis of relationships. While drill and practice may be over=
used, few deny that such routines are inescapably a part of education, providing
the necessary reinforcement for learning skills and content material.

One type of software that is of particular interest to the development of think-
ing skills is simulation. A simulation is a model of a real or an imaginary
world, It can be placed in the past, present, or future. Each simulation is
based upon components called variables. Simulations develop intuitive and an-
alytical thinking. Success in a simulation depends largely upon the ability to
foresee and solve the problems to be encountered. In the well-known program
OREGON TRAIL, for example, if on one occasicn the fallure to spend money on med-
ical supplies leads to their wagon train dying because of illness, the next time
the students will plan for this problem.

Since simulation programs replicate real world problems or situations, the
student is given certain data to work with and must use logic and decision~
making skills to solve or manipulate a problem. For instance, when working
LEMONADE STAND, a student sets up a onade stand and decides how much lemonade
to make, how much money to spend on uvertising and so forth. The computeir can
introduce other varibales that would require additional problem-sulving skills,
Many games are simulation programs, engaging the student in thinking skills such
as organizing dati according to a logical sequence, mal.ing supporting statements
and choices, considering outcomes and alternatives, ard decision-making., All of
these steps take time. The computer is self-paced, iifinitely patient, and it
mavimizes the potential for learning and developirg fhinking skills,
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Using Computers in the Primary Grades

Dr. Mary Johnson
University of Texas at Tyler
3900 University Elvd.
Tyler, Texas 75701

ABSTRACT

Microcomputers are found in most schools and many
teachers have had a course or a series of worksliops to
familiarize themselves with the computer. QOuestions today
are not focused as much on whether computers have a place in
the schools or on whether all teachers need to become
computer literate, but rather on the appropriate use of the
microcomputer in the classroom. This paper directs
-attention toward integrating mircocomputers into the
curricutum of young children.

Microcomputers are no longer strangers in primary
classrooms. Most schools have at least one computer in each
room or have a Computer Lab where students go for formal
computer instruction. The computers are there, but how
they are used is frequently a concern. The attitude of the
teacher whou involves her students with computers is very
important. Some teachers swee computers being used ag
“rewards for good behavior", or for the use of bright
students who complete their work, or as an extension of
workbook drill and practice. Worse yet would be the
attitude that the computer is something for young children
to "play" with and from which we do not expect any learning
to take place. _

The computer is best looked upon as an integral part of
the classroom -~ another tool for all children to use in
their learning. Looked upon this way, the computer is not
seen as a threat to other "hands on" experiences that are so
important to young children. The only way that computers
will ever take the place of blocks or other manipul ative
learning experiences is if we let them. Computers should
fit into the balance of activities in the classroom.

When computers are linked to the curriculum, all
children will have the opportunity to use them. If we see
the computer as a learning tool, we no longer look at it as
inappropriate for limited Englis, proficient studerts, slow
learners, or very distracted youngsters. When aparopriate
software is integrated into the curricutum, all children
will profit from technology that encourages thinking, trial
and error, creativity, instant feedback, and constant
patiemce.



Current research has indicated several strong
advantages for young children who interact with computers.
One of the many advantages is the growth in language. Young
children using a word processor were observed to socialize
considerably more with each other than children writing
stories with paper and pencil. Observations of vyourg
children using computers have also indicated that the
children were willing to experiment with answers, stayed
on-task longer, and appeared to take great pride in hard
copy of their work.

One key to children’s success and learning with the
computer is the selection of approriate software. The
software should involve the student with high interaction,
be process oriented, enhance a student’s sense of control,
foster and satisfy curiosity, and be accurate in all
concepts presented. Drill and practice is beneficia: for
many children, but they will also benefit from using the
Turtle to think with in LOGO and will be encouraged in their
writing when using a word processor. There is a variety of
computer applications available to teachers of young
children which will enhance and extend the curriculum. The
task for the teacher is to search out appropriate software
and then encourage the students to explore its potential.
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Using the Brick by Brick Reading Program

Virginia Morrison, Computer Consultant
Bay City I1SD

A brief overview ot Brick by Brick Reading Program, Level 1 implemented in a Reading
Center Pilot Program at Pierce Elementary School will be presented. Aspects of the
application include correlation of the program to curriculum objectives, individual student
activities, record keeping and writing activities which encourage communication. A hand-
out includes a summatry of the program and samples of writing activities. -

During this current school year, the Reading Center in Pierce Elementary School, Bay City ISD has
piloted the Brick by Brick reading programs, Level 1. All three modules, including vocabulary, use of words
and comprehension were used. In addition, vocabulary activities wera part of a center in a single classroom.

As a series of software programs, Brick by Brick was used to supplement basic reading development.
Context and meaning were stressed through vocabulary/ picture correlation and the use of phrases. The
series covered words based on both the Durr and Dolch list. The controlled vocabulary was used in three
categories: vocabulary development, use of words and reading comprehension.

Implementation of a softwara program during a pilot program period gives important information on
how content, skills, records and correlated activities fit into your curriculum and designated objectives.

This presentation will cover details from the pilot project on:

**correlating student skill needs to computer aided instruction

**managing the students in the center

**monitoring individual student progress tc insure success

**record keeping

**correlation of skills to curriculum objectives

**expanded reading activities

**writing activities to encourage communication of ideas

**an additional application included using some of the computer aided instruction in a single classroom as
a center activity

A hand-out will include a summary of the pilot program and sample writing ideas.
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CAl in Transitional (Developmentai) First Grade Classrooms

Jacqueline D. Coley, Teacher
Bay City ISD

An explanation of curriculum and software used in a transitional first grade
classroom using three Apple Iles. :

Bay City Independent School District in the 1986-87 school year
placed three Apple lles in a first grade "transitioral” classroon to aid
instruction in all subject areas. The main goal was to evaluate and adapt
student learning in order to identify and prevent future learning problems.
Other goals were to miotivate students, encourage regular attendance, and
build students' self concepts. Students were selected for this class on a
basis of kindergarten test scores (ITBS reading and Kindergarien Pre-
Reading assessments). Seventeen students were enrolled and participated
in the class. Of the 14 students still in BCISD schools, most are now (1987-
88) in regular 1st grade classrooms, function within class levels.

This presentation will include:

- assessment of progress and advantages of curriculum

- development of curriculum within all major subject areas
- explanation of classroom management and scheduling

- evaluation of program changes in second year

- listing of software by skills taught with each program

- open discussion to answer questions and share ideas

The excitement grows as students become more skilled and remain
motivated. All students benefit from the individualized learning provided in
this program.
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WRITING TO READ

E. Rachel Lane, Ph.D.

5514 Sutton Place Ph. 1-800-654-3254
New Orleans, LA 70114 Ext. 2583

In contrast with the traditional approaches to beginning language arts
instruction that have been reinvented time and again in the history of education,
Writing to Read represents a breakthrough., Although each of the components of Writing
to Read has some historical antecedents in language arts education, it is the com-
bination of components that sets it apart from all other programs. The approach
taken in Writing to Read involves a unique and powerful combination of: (a) a lan-
guage experience approach, (b) an early emphasis on writing, (c) the use of
phonemically based spelling, and (d) an application of microcomputer technology.

The program creates a multi-sensory, multi-dimensional language center that is
specially tailored to the needs of children. The environment in the Writing to Read
Center is highly active and motivational, with children moving through several learn-
ing stations designed to stimulate and hold their interest as they learn. The program
builds on students' natural language development and provides a logical and consistent
format which:.allows students to turn their language into print they can read.

By the time students enter school, they already possess two important pre-
Yequisites needed for learning - curiosity and a basic level of communication skills.
Writing to Read is a computer-based instructional system that helps teachers tap
these key resources. It combines educational and technological advances in a
uniquely effective approach to beginning writing and reading in the schools.

Building on each child's natural language growth, Writing to Read, which wes
developed by noted educator, Dr. John Henry Martin, helps develop the writing and
reading skills of kindergarten and first grade students. It is a multi~media edu~
cational system designed to teach children how to write what they can say and read
‘what they have written.

This method builds writing and reading skills before a child has mastered the
intracacies and inconsistencies of spelling in the English language system. Re-
search indicates that most kindergartners enter school with a speaking vocabulary
of more than 2,000 words. Writing to Read uses a selected set of 42 phonemes, which
are letters and combinations of letters that represent the sounds of spoken English.
Afer learning the entire set, students can write phonemically any word within the
English language they can pronounce. At the beginning of Writing to Read instruction,
a distinction 1s made for students between two types of spellings: "sound" (phonuues)
and "book" (standard spelling). Throughout the program, phonemic spelling is ac-
companied by standard "book" spelling which is taught in regular classrooms. After
learning basic writing and reading skills with a consistent phonemic system,
students better understand the peculiarities of standard spelling.

For approximately one hour a day, children come to the Writing to Read Center,
where they rorate through several learning stations: the Computer Station, the Work
Journal Station, the Writing/Keyboarding Station, the Make Words Station, and the
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Listening Library Station. At the Computer Station, children work in pairs at a
personal computer equipped with a speech attachment that enables the computer to
"talk" to them. With its natural-sounding "voice'" and its interactive programming,
the computer offers each student self-paced instruction. The children spend about
15 minutes at the computer, interacting with their partners and responding to in-
structions' given by the computer "voice." During 10 learning cycles, students
respond to exercises presenting the 42 phonemes within the context of familiar
words. Upon completion of all cycles, children are acquainted with writing and
reading the sounds that make up spoken English.

At the Work Journal Station, the children listen to a taped lesson for re-
inforcement of the sounds they learned at the computer. During a cycle of study,
children mark their progress on the back page of the work journals. Following the
completion of a cycle, students take their work journals home for discussion of
their progress with parents. This parental reinforcement is a natural extension
of the Writing to Read program's intent to generate excitement for learning.

The Writing/Keyboarding Station has two learning areas: the writing table
and the word processing area. At the writing table, students have easy access
to various writing tools with which to experiment with the discoveries they are
making about letters and sounds. At the keyboarding area, personal computers
are used as word processors in order for young learners to have a faster, easier
means of writing than hand lettering, which is often a laborious and time-~-consuming
task for young children. Without fretting over creating each symbol by hand, they
build speed in letter recognition, increase in writing fluency, and can concentrate .
on what they want to 8ay. This method encourages, therefore, a focus on thought
rather than the motor skills needed for writing long-hand. Soon after their
introduction to written language, students can begin to view writing as a means
of communicating a thought or message. At this station, many kindergarten and
first grade children progress through the writing states to the level of actually
writing stories and composit:ions.

After hearing and seeing words in print and at the computer, students discover
that they can recombine letters to form new wcrds. Through games and hands-on
use of materials like clay, sand trays, wooden letters, pipe cleaners, letter and
word games, etc., students investigate new combinations of letters and words at
the Make Words Station. Through the use of a variety of manipulatives, the
children learn that the letters representing the phonemes can be recombined in
many ways to make different words.

At the Listening Library Station, children listen to carefully selected
children's literature while they follow along in the text. This station is designed
to familiarize students with words and to give them a chance to match speech with
written English. 1In addition, when the children analyze the words in these stories
tc identify them, they begin to notice that some words are not spelled in books
_the way they are written in "sounded-out' spelling. Gradually they become
familiar with book spelling and include it in their own writing.

Writing to Read provides, thus, an interrelated environment where children
become excited and motivated about learning to write and to read. Thelr success
and the focus on creative self-expression through written language insures a
high level of enthusiasm. Teachers in Writing to Read Centers across the country
are reporting that with this program, not only do children learn to read, but they
clearly surpass their fellow students in written expression. Test results nation-
wide are indicating that Writing to Read students are excelling in reading and
writing skills as measured bty both standardized tests and tests of writing ability.
The conclusfon: Writing to Read works!
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A Review of Microcamputer Applications
In the English Classroom

Holbrook C. Lawson
201 East 4th #220

Austin, Texas 78701
(512) 499-8259

Computers have become inextricably entwined in all of our society's institutions,
In the institution of education, the computer is a valuable instructional tool which offers
more variety in learning tasks. More specifically, "the introduction of microcomputers
into the schools offers English teachers and students the opportunity to use the micro-
computer to improve the teaching and learning of English" (Mizener, 1985, p. 89).
Reported studies concerning the use of computers to assist with the instruction of

English are currently flooding educational research literature. It now appears that the

English teacher should no longer be concerned with whether or not to use a microcomputer
in the classroom; instead the English teacher should be more concerned with how he or
she can utilize the microcomputer in the classroom. As a result, this study is designed

to explore the literature, the activities, and the computer programs available to the
English teacher.

More specifically, for the English teacher, the use of the computer can change the
cognitive process of learning in English (Mizener, 1985). With the use of word processing,
tutorials, and drill and practice programs, students can learn at their own pace and in
their own style. The use of the computer in the classroom marks the movement away from
group-based learning towards interactive individualized learning., Therefore, the English
teacher should utilize the computer to personalize learning in the most efficient and
productive manner. Consequently, the goal of this paper is 1) to critically examine

educational research on the use of computers in teaching English: and 2) to suggest
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possible applications of the microcomputer in the teaching of writing, vocabulary,
spelling, and reading. The major thrust of this paper is to give teachers, who intend
to use the microcomputer in their classroom, many more innovative ideas for uses of the

computer.

My
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A STUDY OF THE EFFECT OF KEYBOARDING AND WORD PROCESSING ON THE WRITING
SKILLS OF AT~RISK STUDENTS

Pam Wood

Angleton High School
1316 Sagebrush
Angleton, Texas 77515

The number of young people not graduating from high school and what educators
should do about this has become a national concern. The most cited reason for these
students leaving school is a negative experience, most frequently with poor grades.
One academic problem area with the low achiever, who is often the at-risk student, is
in writing composition. Because a major reason for dropping out of school is bad
grades, if achievement in writing can be accomplished, the carryover into other
academic areas might improve overall success. The purpose of this study 1is to
examine the effect of teaching keyboarding followed by word processing on holistic
writing skills of at-risk students. It is further hypothesized that these writing
skills will improve after this intervention. The population targeted in this study
1s fourteen high school freshmen from Angleton High School in Angleton, Texas. These
students will be involved in this study for the 1987-88 school year. The Iowa Test
of Basic Skills - Writing Supplement will be given as the pre and posttest assessments.

The number of young people not graduating from high school and what educators
should do about this has become 'a national concern. This is demonstrated by a number
of states mandating that local districts provide programs addressing these "at-risk"
students. Of the numerous districts that do offer special classes or programs for
at-risk students, very few record or report their findings concerning the effective-
ness of these efforts. There 1s a serious need for these districts to document and
publish their findings in ordir for others to establish more effective programs. The
lack of information as to what works and what does not is detrimental to making signi-
ficnnt progress in lowering the dropout rate.

One academic problem area with the low achiever, who is often the at-risk student,
is in writing composition. Many at-risk students have trouble communicating verbally,
much less in a grammatically correct composition. Because a major reason for dropping
out of school is bad grades, if achievement in writing can be accomplished, the
carryover into other academic areas might improve overall success.

The purpose of this study is to examins the effect of teaching keyboarding
followed by word processing on holistic writing skills of at-risk students. For this
study an at-risk student is defined as a high school frestman identif 'ed as a
potential dropout because of the California Achievement Test (CAT) reading scores
being three to four years below grade level, excessive absences, and/or ¢xcessive
discipline reports. Holistic writing skills emphasize the process of writing rather
than specific mechanics.

Research evidence suggests an urgent need for applied research data and/or data
on program effectiveness with dropouts. More specifically, further research into the
use of word processing having prior keyboarding experience seems to be indicated.
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Therefore, it is hypothesized that the holistijc writing skills of at-risk students
will improve after learning keyboarding and %he use of a word processor.

The population targeted in this study is fourteen high school freshmen from
Angleton High School in Angleton, Texas. These students were assigned to a special
class for studnets identified as "potential dropouts". The students were identified
by their 8th grade teachers and princirals with the aid of CAT scores, amount of
absentees and/or tardies, and amount 9f discipline referrals.

At the beginning of the school year, a letter was sent home explaining that this
study would involve learning how to keyboard, or touch-type, on the computer followed
by learning a word processing program. After becoming familiai. and comfortable with
the word processing program, writing skills would improve because of the ability
to use this tool. A consent form was attached and signed by the parents allowing
their child to participate in this study. '

The ITBS - Writing Supplement was given to assess a base level of writing skills.
The students worked through a commercial tape-driven keyboarding program with extra
practice offered from typing texts. The students spent approximately 15-20 minutes
per day on the keyboarding. When the students reached a level of approximately 10-20
words per minute, they were introducted to The Bank Street Writer word processing
program.

Throughout the keyboarding section and for the rest of the year the students
will write in a daily journal and write short reports from reading magazine articles
in order to keep up their narrative writing skills. Group discussions on books read,
current events and issues will be used to improve verbal skills, hoping to improve
general communication skills.

At the end of the year the ITBS -~ Writing Supplement will again be given to
deteraine if significant improvement was made.

The author will discuss in her presentation specific activities and programs used
during the year as well as problems and progress she can observe five months into
the study. Final results will not be available until summer, 1988.
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Can We Talk? Speevch Supported Instruction on the Apple IIGS

Robert M. Caldwell, Ph.D.
Learning Technologies, Inc.
4255 LBJ Freeway, Suite 131
Dallas, Texas 75244

ABSTRACT

While educators readily acknowledge the potential of integrating speech with computer-
based instruction, applications have been slow to develop. Early attempts at implementing
speech have been expensive because of the need for special add-on equipment. In
addition, the quality of the speech offered to date has not met educators’ expectations,
New technologies have been developed recently, however, which make it possible to
improve significantly the quality of speech delivered by a computer with no additional
hardware requirements. The Audio Record and Playback System (ARPS) is one such tool
for the Apple IIGS which allows educators and parents to create software that provides a
computer-based learning environment complete with auditory as well as graphics and text.
This means that for the first time educators or parents will have at their disposal a low-
cost tool for creating or translating specialized vocabnlaries and reading selections into
voice-assisted tutorials to meet the needs of a diversity of learners.

INTRODUCTION

The Audio Record and Playback System (ARPS) is designed to address two important
problems that have plagued the development of computer-generated speech systems: 1) the
quality of speech has been inadequate for many of the important applications of speech
in computer+based instruction, and 2) to date, computer-generated speech has required
additional hardware which represents a major additional cost in purchasing computer-
based systems. In September of 1986 a grant was made available from the Department of
Education which enabled Learning Technologies to take advantage of a new technique
known as "voice-store-and-forward" to create a software and hardware tool that will allow
users, primarily educators, to record and edit voice and sound files so that they can be
incorporated into lessons along with graphic and text reinforcement. These audio-
enhanced lessons can then be used to help meet the needs of beginning readers or many
"special" populations of learners such as the learning disabled, visually impaired,
nonvocal, speech deiayed, and physically handicapped.

The specific software application developed to demonstrate the potential of the prototype
ARP System addresses the acquisition of sightword vocabulary. This application was
chosen largely because of the importance of auditory reinforcement in the reading
process. High quality voice and sound that is reproduced by a computer can play an
important role in individualizing the tedious process of repetition and reinforcement that
is a necessary part of strengthening sight-to-sound correspondences which are so important
in beginning reading.
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BENEFITS TO INSTRUCTION

Making a tool such as the ARPS available for developing instructional applications in
reading and language acquisition has a variety of benefits;

1. Provides educators or parents with a flexible, low-cost tool for creating or
translating specialized vocabularies and reading selections into interactive, voice-
assisted tutorials to meet the needs of a diversity of learners including beginning
‘readers, non-English speaking learners, adult non-readers, and learners with severe
physical sensory and cognitive handicaps.

2. Reduces the cost of software application efforts by placing the ability to
customize vocabularies and reading selections in the hands of parents and
educators. These applications can be individualized to meet a learner’s current
needs and to adapt lessons to the continuous intellectual growth of the learner.

3. Offers the ability to reproduce sounds, words, phrases, and even short sentences
exactly as they are spoken by a human speaker, an important feature in promoting
correspondence between a learner’s spoken vocabulary and text.

4. Uses graphics to create a context in which speech and text can be learned more
readily. This context becomes the experience base for learning and provides a
system for cueing learning and relating it to prior experiences.

DESCRIPTION OF PROGRAM COMPONENTS

The Audio Record and Playback System has three essential components: 1) a prototype
circuit board which is necessary to facilitate the digitizing and compression of voice and
sound data so that it can be stored and recalled later from the floppy disks, 2) utility
software that reproduces voice and sound data disk files in a software only format, 3)
application software that demonstrates the. utility of the voice and sound reproduction
tool in an instructional application.

The truly unique feature of the ARP System is that it not only provides a tool for
creating computer-based lessons that incorporate graphc, sound, and text stimuli and
reinforcement but it also requires no additional hardware for the playback. This means
that once lessons have been created using the ARPS, they may be used on any standard
Apple IIGS system without the addition of speech synthesis or speech reproduction devices
of any sort. These lessons can then be used in teaching a broad range of subject areas as
diverse as speezh therapy, spelling, foreign language and English as a second language
instruction, m:dical and dental education, and teaching adult non-readers in the armed
forces or in job training courses.
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Computer Imnmtegratiomn
i m the _amnguage éarts
Curriculum

Rhonda D. Clark—Randle

Computer Coordinator
Pearl C. Anderson Learning Center - Dallas ISD
1403 Oak Glen Trail Dallas, Texas 75232

The purposes of this workshop
are to explore the writing process

and to provide a wvariety oFf ideas
for integrating computers, through
the use of a word processor, into
the exsisting Language Arts
curriculum. (=] collection o -f
activities from various sources will
be presented. Emphasis wil1 be
Pplaced on h ow to .ncorporate the
computer in the writing process

with, a special focus on TEAMS
writing.

The integration of the computer in the language arts
curriculum could possibly be cne of the most revolutionary
trends of this decade. Fischer & Fischer (1984) describe
word processing technology as "... the most powerful
workspace for writing and writing instruction since the
advent of written expression.® Through the wuse of
computere and word processing software teachers are able to
introduce their students to writing and develop needed
computer literacy skKills at the gcame time. According to
Toch (1982), microcomputers when programmed as word
processors are a potential bnon to students’ writing and
thinking skills. Because of current efforts by most
schools to develop students that are able to think and
create rather than to respond +o preselected options, the
computer as a word processor, has the potential to become
the most significant educational tool of this decade.

The writing process consist of five basic steps. Each
step is an integral part of composing communicative written
text.

STEP 1 - PREWRITING During the prewriting phase the writer
is introduced to a topic and a writing task is assigned.
At this point the writer must explore his/her topic in a
variety of ways. Researching, brainstorming, outlining,
discussing, and clustering are activities that take place
during this phace.
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"STEP 2 —- DRAFTING During the drafting phase the writer
puts his thoughts and ideas into writing. Using the
computer in the drafting phase the writer is free to
compose his/her ideas and thoughts without paying special
attention to mechanics, neatness, pensmanship and
appearance. Thus, freeing the writer to focus more closely
on the content of his/her work.

STEP 3 - REVISION During %he revision phase the writer
rethinks the content of his/her work, then, physically
rearranges and reorganizes his written thoughts and ideas.
In this stage the content of the words is made as
communicatively clear as possible.

STEP 4 - EDITING/PROOFREADING During the editing phase the

writer fine tunes the the written product. Emphasis is
Placed on the mechanics of writing in this phase.
STEP 3 - FINAL COPY At this point the finished product

is prepared for viewing.

The nature of the writing process makes the computer,
in the wurd processing mode, an ideal instrument to
facilitate better written communication. Employing the
comp'ter to enhance, reinforce and even teach the writing
procvss has a number of advantages; the foremost being that
computers make the writing process easier and faster. The
use of the computer in each phase of the writing process
seems to simplify the task of putting words on paper.
Thus, allowing the writer to focus more on the content of
his/her wourk without a 10t of effort in the areas of
handwriting and mechanics.

Hoot <(1984) ‘indicates that the use of computers
facilitates a4 more conducive writing environment and

alleviates the technical drudgery of writing. Other
benefits of using the computesr in the writing process
include:

1. The number of problems and frustrations children
experience when they write with paper and pencil is greatly
reduced.

2. Rewvision of work is completed more willingly.

3. Students tend to write longer stories.

4. Word proc ~sing encourages collaborative and

comparative writing.

5. Motivation to write is greatly increased.

4. Time spent on task is augmented.

With the help of computers writing becomes the creative,
artistic process of communicating ideas and thoughts for a
variety of purposes and not an awesome, dreaded task.

REFERENCES
Hoot, J. (1985). Word processing in the primary and Kindergarten grades.

Proceedings of the Fifth Annual TCEA State Conference, 5, 433-435.
rischer, C. & Fischer, 0. (1984). Personal Publishing: The Microcomputer

Transformation of Written Composition. Proceedings of the Sixth Annual
TCEA State Conference, 4, 216-221,

Toch, T. (1982). Hugh potential seen in largely undeveloped field:
Sophisticated microcomputers used to teach students to write. Education
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COMPUTERS AND COMPOSITION:

Integrating Computers into the English Curriculum

Elizabeth C. Prestey
Plano Senior High School
Plano, Texas

Shaion L. Larned
Plano East Senior High
Plano, Texas

Karla K. Burkholder
Instructional Technology Department
Plano Independent School Dist-ict
Plano, Texas

The presentationr will include a discussion of the place of the computer in
the English curriculum and how to integrate it into your classes. One topic of
discussion will be lab configuration, including descriptions of class sizes,
selection and arrangement of hardware, scheduling of lab time, and class manage-
ment. A second topic will be discussion of software including evaluation,
selection and integration. The focus here will be on word processing and related
composition application programs. The final topic of discussion will be practical
application of the composition lab into the English curriculum.

The core of the one hour presentation is lecture and discussion. Sample
unit plans and lesson plans will be provided.

Tt
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COMPUTERS IN ENGLISH/LANGUAGF ARTS:
THE ONLY WAY TO WRITE!
Teri A. Coburn
Langham Creek High School / Cypress-Fairbanks IST
17610 FM 529
Houston, Texas 77095

Word processors have proven time and time again that they are valuable tnols

for teaching the writing process. Students love to write and even revise and
proofread on a computer. This session will provide participants with detalled
writing assignments for grades 6-~12 which have been designed and developed for
use on a word processor, Session participants will receive handouts detailing
the types of writing assignments used on each grade level as well as the methods
used for integrating the use of the word processor into the writing process,

The secondary schools of Cypress-Fairbanks ISD are divided into junilor high
school for grades 6-8 and senior high school for grades 9-12. Every sixth
grader participates in a four-week word processing unit called Easy Script
which was designed for use with the junior highs' Commodore 64 word processing
program, This session will provide participants with single~paragraph descriptive
and expository writing assignments designed especially for sixth grade students.
Seventh and eighth grade language arts teachers schedule their students into

the word processing labs to compose a variety of single-paragraph writing
assignments as well as multi-paragraph compositions including original stories
and research reports, Session participants will receive detailed instructions
for using the word processor to create a short story on the seventh grade level
and a research report on the eighth grade level.

On the high school level, Cypress-Fairbanks ISD has instituted the very exciting
AT&T Framework program for its senior high word processing labs, Each grade
level 9-12 has its own particular writing assignments ranging in sophistication
from single~-paragraph essays to the more complex literary research papers,
Session participants will receive detailed instructions for compositions designed
by high school teachers for use in the word processing lab, In total, each
participant will receive seven (7) writing assignments, one for each grade level
6-12, that have been specially designed and tested by English/language arts
teachers for use on the word processor,

nm
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CREATIVE WORD PROCESSING IN THE CLASSROONM

Lou Devenport, Consultant
Regency Educational Systems, Inc.
4951 Airport Pkwy, Suite 600
Dallas, TX 75248

Turn your word processor into a process writing tool in grades
K-12 using MECC software, 'Write On!' from Humanities Software,
and "The Writing Workshop"™ from Milliken Software, you wili
practice writing stories, poetry, letters, journals, repor.s, and
essays in a carefully sequenced manner in a scope and sequence
that supports the process approach to writing.

During this workshop you will learn to:

List some of the potential problems in the use of computers for
teaching writing.

Describe writing as a recursive process

Understand the importance of optimizing both human and computer
contributions in the writing process

Use your skills in a carefully sequenced manner on tasks
including prewriting, organizing, composing, revising and editing
and publishing.

This should help the teacher understand the importance of
optimizing both human and computer contributions in the writing
process. Conputers can improve writing, but only 1f teachers
design curricula that focus on their strengths. Lessons will be
distributed which speak to this process.

Computers can provide assistance with spelling, grammar and
revision. In fact, the chief strength of writing with a word
processor is easier revision. Because revision is easier,
students enjoy writing more and learn to approach it as a

step-by~-step process.
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Keyboarding -- A Language
Arts Activity With 3rd and
4th Graders!

William F. Kernahan
Director of Customer Support
Sunburst Communications, Inc.

Research indicates that incorporating keyboarding activites into the curriculum will
accomplish more that the development of proficient typists — it will also increase a
students skill level in spelling, composition, reading and vocabulary. This workshop will
involve the participants in a hands-on activity designed for 3rd and 4th grade students.

Keyboarding is becoming a mandated computer literacy skill in many states. It is important
to incorporate it into the curriculum in a practical and integrated fashion — as opposed to a

skill learned in isolation.

Type To Learn, from Sunburst Communications, Inc., has been designed to integrate
keyboarding into the language arts curriculum. Participants will use the program both as a
teacher (in setting up the management system) and as students.

The session will conclude with a discussion of implementation strategies — including
teacher training ideas and classroom vs. lab installations.
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Ms. Piggy Learns To Use
A Word Processor--
With Pictures

William F. Kernahan
Directur ot Customer Support
Sunburst Communications, Inc.

The computer as a tool to aid in learning is used at all grade levels. It has proven to be
very useful at the K-2 level in developing language skills. Using a word processor to
manipulate words encourages a WHOLE LANGUAGE approach to learning to read and

write. This session will involve the participant in a hands-on activity designed for 1st grade
students.

A new word processor for K-1 students will be introduced and used in a variety of
language related activities. The program is MUPPET SLATE and it will be used on the
Apple Il in conjunction with the MUPPET LEARNING KEYS.

Participants will flip through a alphabet picture book to illustrate their creative writing; they
will create Rebus writings; they will save and print their work — with or without borders.
They will ccomplish all of this while participating in a series of language arts lessons that
promote "writing as thinking."

The session will conclude with a transition into the new 20 column version of MAGIC
SLATE Il. A series of language arts activities appropriate for 2nd grads students using the
new FROZEN PROMT and FILL-IN-THE-BLANK features of MSII will be explored.
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THE APPLE LEARNING SERIES
. FROR
K-12 READING/LANGUAGE ARTS

Barbara Secrest Nelson, X-& Solutions Manager Barbara Baxley, Education Training Registrar
Apple Learning Serles Apple Learning Series
Anple Computer, Inc. Apple Computer, Inc.

Cupertino, California Dalies, Texas

Research indicates that the greatest technological need expressed by ediscators is for software solutions that
integrate into classroom curriculum activities. These solutions should address those areas of the curriculum
in which educators experience the most difficulties in student performance. They should also be easy for the
educator to purchase and to use. To meet this need in the area of Early Langauge, Apple Computer developed the
Apple Learning Series: Early Language series. It addresses the critical curriculum area of reading, writing,
and language arts. Included in this paper is a description of the goal and purposes of the series, the software .
included, and hardware configurations recommended for implementation.

How do most veople use a computer in their daily lives? They use it as a tool to help them accomplish
necessary tasks. As Apple talked with educators about their necessary tasks in the classroom, they discovered
that the research indicates the greatest technological need expressed by educators to be for software solutions
that integrate into classroom curriculum activities. Educators require that these solutions address those areas
of the curriculum in which they experience the most difficulties in student performance. Also, these solutions
should be easy for the educator o purchase and to use. In other words, educators are looking for technological
solutions that will help them to accomplish the daily tasks they have to complete in educating students.

To meet this need, Apple developed the Apple Learning Series. The purpose of the Apple Learning Series is to
support the improvement of instruction through technology. Apple's purpose is not to change or impose
curriculum content, only to show how technology can improve learning for today's schools, teachers and
students.

The Apple Learning Series: Early Language series consists of a starter set of software, specially selected to
enhance teacher instruction in the critical curriculum area of reading, writing, and language arts. The Early
Language Series includes highly rated education software ranging in style from drill and practice to word
processing. Major education software publishers, in particular textbook publishers who develop software,
are represented.

In addition to the software, Apple has developed a Teacher's Manual to snable educators to use this set of
software effectively in the classroom. This Teacher's Manual was created 1o be a working document to which
the teacher can add histher own success experiences. The Manual is intended to provide general information
about the software in the series and to be used by the teacher as a reference for integrating the software into’
the classroom curriculum activities. It is intended to assist the teacher in implementing the Early Language
series into his/her classroom curriculum in his/her own style. Research has shown that the teacher is a
critical component for the successful use of technology in the curriculum. The Apple Learning Series: Early
Language serigs treats the teacher as the decision maker who has the best information about the group of
children being taught and the skills which they need.

In addition, Appie has provided staff development opportunities for the educators using the Apple Learning
Serles: Early Language. Educators have the opportunity to attend training provided by Apple. Based on the
needs of the school and teachers, a school may select from a variety of training alternatives. Each Apple
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Learning Series bundle contains a certificate which may be used for attendance at an Apple scheduled training
class. An alternative option for use of the certificate is to receive a copy of the Training Manual. With this
manual, the school may train teachers as they wish. :

Apple Learning Series: Early Language is designed to merge with the existing curriculum. Software and
hardware can be incorporated into normal classroom activities to offer a rich array of options for the early
language teacher. The Early Language Series is designed so that teachers can make amendments and additions to
address the specific instructional needs of their school settings and student populations. The focus is placed on
the instructional style of the teacher and his/her growth in instruction through technology.

The flexible instructional design of the Early Language series allows the teacher to adjust it to fit the full
range of student developmental needs and learning styles. The uaique combination of hardware and software
addressus students’ learning styles by providing activities for the auditory learner, the visual learner, and the
kinesthetic/tactile learner. The variety of software allows the remedial student, the gifted student, and the
average student, all, to benefit from the series.

A variety of peripherals are used to address the differing learning styles of young children. For those children
who learn best through the tactile and visuai modes the Muppet Learning Keys and the Touch Window provide
the needed stimuli. If a student is primarily an auditory learner, the Echo Speech Synthesizer will provide
for his needs. Frequently, in early childhood education, the teacher is faced with the dilemma of having to
present the same skills in a variety of ways. These peripherals will help.

Curriculum is a unique entity. It will appear to be the same from one place to the next and yet be very
different in its sequence or presentations based on the teacher. With the tools provided in Apple Learning
Series: Early Language, the teacher may adapt the program to his/her specific curriculum or the district may
decide to create a specific instructional sequence for itself based on the needs or philosophy that exist there.

The Curriculum Matrices in the Teacher's Manual will help to selact just the right piece of software to focus
on the skill the child needs. Additionally, the district or teacher may wish to use the Curriculum Matrices to
help children increase skills which have shown as weaknesses on standardized test scores.

This usage of the computer is to its most realistic advantage: as a daily, vital part of the learning process.
Using the Apple Learning Series: Early Language, the teacher now is able to integrate technology into the
curriculum fully by blending computer activities into the natural flow of classroom instruction.

This is how the average person uses the computer on a daily basis. It only makes sense that students should be
using the computer in the same way in their daily learning activities.

If you would like more information on the Apple Learning Series: Early Language serles, you may contact one of the
following people:

Jan Burton, Bill Hanson,

K-12 Education Sales Representative K-12 Education Sales Representative
12770 Merit Drive, Suite 1000 2950 North Loop West, Suite 1970
Dallas, Texas 75251 Houston, Texas 77092
214/770-5800 713/682-3200

Sandy Pratscher, Barbara Baxley,

K-12 Education Sales Representative Educaticn Training Registrar

6034 West Courtyard Drive, Suite 305 12770 Merit Drive, Suite 1000
Austin, Texas 78730 Dalias, Texas 75251
512/338-2115 214/770-5800
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THE IMPLEMENTATION OF A WRITING LABORATORY IN CY-FAIR ISD
Karen Smith
Cypress~Fairbanks ISD

Cypress—-Fairbanks ISD has ingstituted a writing laboratory in
sach high school with the goal of improving writing skills at the
nigh school level. In addition, the writing laboratory is viewed
as a mechanism for integrating the use of technology into the
curriculum. During this first year of use, each student in Study
Skills and English will use the writing laboratory.

Cypress—-Fairbanks ISD is dedicated to the use of technology

in the classroom. The writing laboratory is a naturzl outgrowth
of a continuing effort to provide students with exposure to
appropriate technological tools. Students use a word processor

with a spelling check, thesaurus, and style analysis. With these
touls students can overcome the obstacles that may otherwise
thwart thelir creativity. The poor speller checks his spelling.
The student with a poor vocabulary accesses the thesaurus. The
student who makes fregquent grammatical errors uses the style
analysis capability. Moreover, the accomplished writer revises
papers with ease.

Within the first year of operation each Study Skills student
and each English student will have the opportunity to use the
system, This ambitious goal has created a need for extensive
training of teachers within those curricula. Inservice training
and after school use of the facilities have increased teachers’
knowledge and confidence. An aide in sach writing laboratory has
also been invaluable in relieving teacher concern about problems
that might arise.

The response to the use of the writing laboratory has been
positive from both teachers and students. Requests for after
school use by students have been high and teachers are requesting
a second opportunity to bring their classes to the laboratory.
During this first year of implementatiocn many "traditional"
teachers have utilized technology to enhance their instruction
while exposing their students to tools .hat they will surely use
in the future. (A denonstration of the software will be given as
part of the presentation.)
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The Magic of Computer Assisted Composition

Kay Bowerman . Jan Burton

Director of Computer Instruction Education Representativ.
Amarillo Independent School District Apple Computer, Inc.
1616 S. Kentucky, Building C 12770 Merit, Suite 1000
Amarillo, Texas 79102 Dallas, Texas 75251
806-354-4200 214-770-5800

This presentation will discuss the planning and implementation of Macintosh writing labs in
the Amarillo ISD high schools. This will include discussions of the evaluation of hardware
and software, teacher training, and implementation in the schools. They will discuss the
success of these writing labs in the English curriculum and discuss future plans for further
usage and expansion of the program. Hardware and software options will be reviewed
with current updates on availability.

COMPUTER ASSISTED COMPOSITION

by Kay Bowerman and Mary Ruthe Carter
Amarillo Independent School District

It is only 7:30 a.m. and a group of students already are
gathered in the hall ¢ *:~ide the English lab. Each carries a small
square of hard plastic, a computer disk. When the teacher arrives,
they crowd around her, eager to take a place before one of the
computer screens.

In the spring of 1986, the Amarillo Independent School District piloted a program to
improve composition skills at one high school. In the fall of 1986, the program was
expanded to all four high schools. Each English department has a computer lab dedicated to
composition instruction. Each lab is equipped with fifteen Mz .intoshes, chosen for their
ease of operation and versatility, networked with three printers. Honors classes have first
claim on lab time, but others may use them as scheduling permits. (Separate CAI --
Computer Assisted Instruction --labs are available on each compus.)

Staff development sessions provided by consultants from Apple gave teachers an
opportunity for hands-on learning about the computer itself, - composition consultant also
gave teachers hands-on experience in research-based activities for classroom instruction.

For several years composition instruction has been a high priority in the Amarillo
schools and improvement has been noted. Why then introduce technology into such a
personal, creative act? Teachers found students reluctant to revise: changing a sentence,
adding details, reversing the order, trying a different approaci\ meant redoing an entire
paper. The computer eliminates that need, gives students freedon. to move, delete, insert in
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seconds and even to return to the original if that see’ns best. An added feature is the ability
to illustrate compositions with the creative use of available software and to emphasize
portions of text through changing font sizes and styles with the touch of a mouse.

In addition the hard copy with its professional look gives a pride of authorship.
Students once hesitant to let someone else read their compositions now share them willingly.
Voluntary peer evaluation and suggestion are a constant in the composing process. Student
enthusiasm is an obvious indication of the program's success. Not only do students wait
for the lab to open before school, they come in during homeroom and after school to work
on papers for other classes as well as for English. Last spring's seniors came back during
vacations to say how glad they were to have found a “friend" at college - a Macintos):.

As for effectiveness, teachers feel that writing is improving, that students are engaging
in deep revision as never before. Certainly the papers are easier to grade for mechanics,
Students are more concerned with accuracy when the product is hard copy; the error that

.could hide in handwriting stands out in print.

It is 4:10 and three studenss are still in the lab. So are two
teachers, one of whom was most reticent at the first. She has just
finished printing a test for tomorrow. "Okay, kids,” she say, "we
want to go home sometime tonight--five minutes.”

=
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UpDate on the Teaching of writing in Elecironic
Learning Environments

Dr. Chester A. Fischer, Associate Professor of Education
Dr. O1ga H. Fischer, Associate Professor of Education
The University of Texas at Tyler

This presentation will examine recent advances in the
teaching of written composition which have become possible only
as a result of computer technology. Computer-mediated,
electronic learning environments of the sort that can be created
using modern word/image processinn software will be analyzed in
relation to the teaching of written composition using a process
approach. Innovative teaching of writing strategies will be
presented with the aid of slides of exemplary writing related
-software, and the session will conclude with a series of
recommendations regarding effective computer-mediated writing
instruction. |

The proliferation of icrocomputers in society is profoundly changing
the way human beings engage in written composition. Writing with
computers s not simply a matter of exchanging pen and paper for keyboard
and video monitor. “Video text" or "electronic text," as writing done in a
computer-mediated learning environment might be called, represents a
completely different medium from traditional text with its own unique and
subtle characteristics. It should be the responsibility of the schools to
- prepare students for writing well in these new electronic learning
environments, but if this is to happen teachers of writing must come to
terms with the differing nature of effective writing instruction in these
new environments. The following is a partial list of assumptions for
consideration in a new age of writing pedagogy:

1. Word processing, page layout, and graphic cesign software is
gradually becoming integrated into a new hybrid software genre--the
text/image processor. Typical of this new software are capabilities such
as state-of-the-art word processing, Lersonal publishing, professional
quality layout, aivanced graphic design, outlining/idea organization,
spelling checker and thesaurus, mechanics checker, etc. The new generation
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of text/image processing software allows educators to create electronic
learning environments that represent the most valuable resource yet
devised for teaching written composition using a process approach. A
microcomputer with such writing instruction software can directly and
indirectly facilitate and enrich all stages of the composing process--
prewriting, drafting, revision, proofreading, and publishing. It is worthy of
note that it is "content-free* tools software and not CAl-oriented software
that has the greatest potential to positively transform the teaching of
writing.

2. Writing done on a computer is dynamic, fluid, malleable, transitory,
interactive, and in a constant state of becoming. With but a few keystrokes
text can be moved, deleted, copied, eorrectad, scrolled, restored, replaced,
enlarged, and formatted at the wrriter's whim. Unlike traditional text which
is an immutable artifact of a process undertaken in the past, text written at
a computer exists in the "here and now" and is constantly subject to
manipulation by the writer. In a sense, through its interactive nature,
writing done in the new electronic learning environments gives the writer
an implied sense of audience not present in traditional text. This ongoing
feeling of audience is probably the characteristic of the new medium that is
the most compelling for young writers.

3. Writing well electronically has become so integral to success in
the real world that schools need to give writing instruction in electronic
learning environments a place of major importance in their curricula, Thus
far, most schools have incorrectly assumed that instruction in traditional
writing is virtually the same as instruction in electronic writing. At the
very least (a) keyboarding skills should receive as much attention as is
oeing directed towards handwriting; (b) children, beginning in kindergarten,
should have routine access to word/image processors for written and
graphic composition; and (c) curricular emphasis through the grades should
be less on the technical, "how to* aspects of the new software and more on
the naturalistic use of the software through the entire process of
composing. .

It 1s quite possihle that history wiil show that the communications
Capabilities of computers will more directly and profoundly affect society
than the computational capabilities. This being the case, scho.ls need to
direct more of their resources--time, personnel, and money--toward
computers as they mediate and transform ail forms of human commun-
ication--especially written communication.

138 -

.
ey

'!l (. )



VIDEO DISK: A TOOL FOR SOCIAL STUDIES/LANGUAGE ARTS

Jack McDonald, Vice President
Regency Educational Systens, Inc.
4951 Airport Parkway, Suite 60N
Dallas, Texas 75248

See the entire 20th century at the touch of a button. Learn how
the school media center can provide instant video tape on any
subject or person using the video disk as a tool and The Video
Encyclopedia of the 20th Century.

.This mession will demonstrate how Video Disk lechnology can be

used as an archival retrieval tool to produce video taped lessons
on any subJect in Social Studies and many in Language Arts.

The Encyclopedia of the 20th Century provides over 2000 units of
video on 39 video disks and 39 hours of viewing which can be
accessed randomly in an instant with the video disk player and a
remote control device.

A video tape will be shown which is an exanple of what students
in the 6th grade can do with this "Encyclopedia" to teach
themselves and their peers about many topics.

Examples of research and presentations for curriculum which will
be shared are: 'The U.S. Constitution", '"The American
Government'', ''The 60’s', and "Who 1s Martin Luther King and why
do we celebrate his birthday as a national holiday'".

This method of instructional enhancement will demonstrate how
teachers can bring to life the events and people of the past for
their students like never before. Additionally, students can use
the tool to develop their own research and organization skills
while making their own '"video term paper'.
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WHAT RESEARCH TELLS US ABOUT THE USE OF WORD PROCESSING
IN WRITING INSTRUCTION

Presented by Drs. Kathy Fite and Catherine Coulter
Department of Curriculum and Instruction
Southwest Texas State University, San Marcos, Texas

ABSTRACT: This presentation summarizes the results of recent research on the use of
word processing in writing instruction. The summary includes studies on all levels
(K-college). Approaches, techniques, and practices that have been found to be notably
successful will be discussed as well.

Computer word processing is an application which can be a valuable tool for student
writers. Selected research studies on word processing and writing instruction provide
educators with the following answers to their questions. (Due to the limited space in
the proceedings, the bibliography will be distributed during the session.)

1. How well do students need to kr.ow typing and word processing programs

to be successful word procassing writers?

*With only limited practice, students can learn basic word processing skills quickl.’; the
necessity of learning a word processing program most likely will not inhibit the quantity
of writing produced (Kurth, 1986 ).

*Junior high school students need more than an hour a week for six months to become as
skilled in using a word processor as they are with using a pen (Daiute, 1986).
*Students with keyboarding skills do not necessarily make a significantly greater
number of revisions 