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ABSTRACT

The purpose of this project was to investigate uses of the computer in
the field of learning disabilities and to improve the educafion and training
of prospective learning disabilities specialists by applying ideas, concep-s.
methods, and procedures of the computer sciences to the: curriculum of a pro-
gram that prepares special personnel for the tield of learning disabilifies.
The specific ob jectives were (1) to develop interactive computer programs

fha+ would simulate the diagnostic and clinical=teaching processes and to

_ implemenj such procedures within the curriculum of the learning disabitities

progrum, and (2) to develop a mode! for a course that would introduce the
learning disabilities specialist to certain fundamentals of computer tech=

nology and to implement such a course within the learning disabilities cur~-

riculum,
This report describes those two aspects of the project, as well zs
several related computer deve lopments, certain sample programs, and a report

of evaluation and dissemination procedures,
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OBJECTIVES

The tethnological revolution created by the computer in the last decado
has succeeded in revamping many areas of human endeavor. New ways to analyze
data, new ways to develop mode s, new ways to study relationships, new ways to
teach and to learn, new ways to store and retrieve data, and new ways to
simulate expariences are now possible, i

The computer, one of the most powsrful and adaptable tools of technology,
has made tremendous contributions to-many fields of enceavor. However, the im~
pact of computer technology has been scarcely felt in the field of learning
disabilities. There have been few applications of computer technology, other

than the use of library programs o analyze statistical data in research studies.

Most students preparing to be learning disabilities specialists and researchers
within college and university programs throughout the nation have not been ox=
posed to computer technology; consequently the potential applications of com=
puter science to this field has been largely uninvestigated.

The field of learning disabi!lities is concerned with the analysis,
_diagnosis, and treatment of children who are unable +o learn in a normal manner,
in spite of the fact that the primary cause of their-problem i{s not due. to re---
tarded mental development, sensory defects, emotional disturbance, or lack of
opportunity to learn. The definition used within the "Children with Specific
Learning Disabili*ies Act of 1969" (P.§. 91=230) as recommended by the National
Advisory Commjttee on the Handicapped provides the concept of learning disabili-
ties as used in this study:

The term "children with specific leai'ning disabi lities" means
those children who have a disorder in one or more of the basic
psychological processes involved in understanding or in using
language spoken or written, which disorder may manifest itself in
imperfect, abi lity to listen, think, speak, read, write, spell, or
do mathematical calculations. Such disorders include such condi=
tions as perceptual handicaps, brain injury, minimal brais dys-
function, dyslexia, and developmental aphasia. Such terms do not
include children who have learning problems which are primarily
the result of visual, hearing, or motor handicaps, or mental re=
tardation, of emotional disturbances, or of environmental disad-
vantage.

It is likely that learning disabilities specialists will be located in
career positions that will provide access to computers. Whether they are lo-
cated in public schools, clinics, hospitals, or universities, computer hardware
and software will probably be available for use in research, diagnosis, treat-
ment, and in-service education. With a greater awareness of the potential
uses of the computer and certain fundamental knowledge and skill, learning
disabilities specialists could better communicate with computer science spe-
cialists and encourage them to tackle problems in learning disabilities.
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The use of the computer requires the user to convert his mode of thinking
and analysis to terms that are ob jective, specific, and systematic. While in
a field that deals with human problems of a child's failure to learn, it is
essential to realize the importance of feelings, rapport, and the intuitive
skills of the clinician, we must aiso take advantage of the available techno-
logical tools if progress is to be made.

The exploration of ways to bring this new technology to the field of
learning disabilities was the purpose of an interdisciplinary research project
at Northwestern University. The work was a joint effort of specialists .in the
fields of learning disabilities and computer science. The focus of the project
was the develobment of teacher-training applications. Three areas of computer
applications 9 developed: (1) simulation of the diagnostic and clinicai
teathing prov s; (2) a computer course for specialists in learning disabilitias
and relited z-eas of study; and (3) related applications of the computer to the
field of learning disabil:ties.

The project coverad a period of two-years: Septewber I, 1971 through
August 31, 1973, The first year was devoted to (1) the planning and writing of
the simulation commter programs designed to enhance the skills of the learning
disabilities speci st, and (2) planning the course to introduce the computer
to learning disabilsties specialists. The second year of the project was
devoted to (1) implementing the computer simulition programs into the on-going
fearning disabilities program, and (2) teaching of the course on computer
applications in learning disabilities twice during the acadenic quarte¥-%
the Winter and Summer quarters.

a. Interactive Computer Simulation of_ the Diagnosis and Clinical=-Teaching
Processes

"The purposes of the project were to develop computer programs that would
provide graduate students who are preparing to be learning disabilities spe~
cialists with the opportunity to have simulated experiences of the diagnosfic and
clinical=teaching processes as part of their educational training and to in-
tegrate these experiences within an on-going learning disab;lities program.

A primary aim of learning disabilities programs in colleges and univer=-
sitiez is to train prospective specialists to make a diagnosis of a child with
a suspected learning disability aad to plan and implement remediation within a
clinical=teaching program. The process of diagnosing and teaching is an on-
going dynamic process requiring the incorporation of many elements and variables
including test scores, observational data, medical reports, and case histery
information. The selection of data, the functions to he tested, foliow=up
procedures, hypothasis formulation concerning the nature of the problem, re-
commendations and referrals, and the designing of a teaching plan are among the
dacisions that must be made.

. ' \
Typically the diagnostic and teaching process is discussed in a theory
course, and the student gains practical experience while working with children
in a clinic or practicum course. Students generally find such clinic experiences
extremely valuable, Unfortunately, this clinic practice is often limited within
the training program because of the costs involved. There are several reasons
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why clinical experiences are often insufficient to adequately train the spe-
cialists: clinic space is often limited, college supervisory personne! are in
short supply, and student time that can be devoted 1o clinic work is insufficient.
Moreover, students must be closely supervised so that mistakes are avoided for
they may be costly for +he child involved.

Computer simulation can provide one way to supplement and enrich training
experiences for the learning disabilities specialist. Morsover, he can learn
through the process of making mistakes while working wi*h a computer simulated
child. Simulation can bridge the gap between the thec:y course and the clinic
experiences, offer students the opportinity to learn by making mistakes, and
provide a simulated learning disabilities setting to participate in the decision-
making process. The simulatad cases provide additional experience for each
student in the training program at very low expense (15 to 35 cents per simu=
lation when run in groups of three or four students). Details on the computer
costs encountered in running these programs are given in the sec¢tion on Evaluation.

b. \ntroduction to Computers for Learning Disabilitjes Speciaglists Course

The ob jectives of this strand of the project were to plan and to teach
@ one-quarter course presenting possible uses of the computer’ in the field of
learning disabilities, and outlining present uses in related fields.

The computer is so rapidly becoming an accepted tool in almout every
field of endeavor that some knowledge and familiarity with the technology is
considered to be part of a broad education of any sort. Consequently, it seems
important to us for lsaders in learning disabilities to develop some computer
background, both for their own benefit, and to help them deal with potential
developments from related fields. Areas of development and application in
fields related to learning disabilities includes computsr=based instruction,
computer-managed or prescribed instruction, selection of teaching materials and
methods, simulation, record-keeping (part of information-retrieval), research
methods and statistical analysis.,

Learning disabilities specialists are more and more likely Yo find them-
seives in career positions in hospitals, schools, clinics and other agencies
thot use computers and have available computer time. The electronic machinery
could well be used for investigating coartain problems of learning disabilities,
for research, for diagnosis, for treatment, for record-keeping, for statistical
analysis and for in-service education. With a gréeater understanding of the
nature of computer capabilities on the part of the learning disabilities spe~-
cialist, he could better communicate with computer science specialists. Such
interdisciplinary cooperation would promote the tackling of additional problem
areas.

The overall purpose of the course introducing computer to learning
disabilities specialists was to provide future learning disabilities specialists
with this essential background. The course was planned for the specific back=
grounds and needs of the learning disabilities specialists.
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The specific obJectives of the course include the following:

!. To dovelop an awareness and appreciation among students of what
is happening to ¢omputer technology, and to develop 2n open attitude
toward computers; and their uses, as well as knowledge of their limi-
tations.

2. To dovelop familiarity with the ways the computer is being used
in flelds related to learning disabilities.

3. To develop the agbility to clearly analyze problems and reduce them
to form easily handled by the computer. We would also like students
to be able to adequately evaluate promotional materials put out by
computer hardware and software manufacturers.

a) to learn about "systems analysis methods;

b) to learn about tools such a flow-charting, PERT, CPM and
related techniques for diagramming system relationships;

¢) To learn about programming languages and their uses, plus
acquiring direct programming experience.

4. There are some gkills we feel are necessary for each student,
including:

a) The ability to discern what a "library program does,

' given access to a write=up" or manual, Or as a last resort,
by examining the program itseif;

b) the specific ability to use the Statistical Package for the
socjal Sciences (SPSS) to perform varicus types of analysis,
or the ability to use the UCLA Bic-medical programs;

c) the ability to write simple programs in FORTRAN or BASIC,
+wo of the more commonly avallable computational languages;

d) a knowledge of direct=-interaction techniques and experiences
with Computer=Assisted=Instruction (PLATO/LINGO systems);

@) a familiarity with time~sharing concepts, costs and benefits;

f) thorough knowledge of where to look for reference manuals,
consultants and other aids to computing.

5. To encourage and support student work on computer applications to
123 field of learning disabilities and related areas. A number of
stddents pursued the computer further, and these individual student
pro jects were-supported within the course. These projects are pre=
sented in the section on Evaluation. .



Interactive Computer Simulation of Diagnosis and Clinical=Teaching Processes

This section describes the deve lopment of computer programs designed to
provide students with an Interactive simulated exporience of the diagnosis and
clinicai=teaching processes. The programs were deve loped during the first year
of the project. These simulations were incorporated as part of on-going courses

within the Learning Disabilities program at Northwestern University during the
second year of the projoct.

Although the computer programs were designed to simulate the actual
conditions of the Diagnostic Clinic at Northwestern University, the parameters
were developed in a general way so that they could be easily changed to fit
conditions, of other diagnostic settings. For example, while the program sim-
ulates the Learning Disabilities Diagnostic Clinic at Northwestern University,
where children attend ‘the clinic for about three hours in the morning and an
additional two hours in the afternoon (a total of five hours for the day),
these time limits can be easily changed to meet other clinic conditions,
Moreover, although a large varisty of tests, reports, and other assessment data
was inputted into this program-a specific user may wish to substitute or add
other informational data into the simulation. The program was written so that
such data can be readily added. '

: The operational simulation is designed to provide additional experience
in the making of a diagnosis during the training period; it is not intended
to be a substitute for either the teaching of the concepts of meking a diagnoslis
in a formal course or for the experience of working with real children in a
clinic or practicum course.

The following computer simulations will be discussed: i) Simulation
of the Diagnosis Process=Batch Mode; 2) Simulation of the Diagnosis Process=
Shared-Time; 3) Simulation of the Clinical=Teaching Process.

I, imy osis; B Proces

The opeFafional simulation is p‘anned for use as an integral part of a
graduate course in Diagnosis of Learning Disabi!ities 0 enable students +o
practice making decisions related to the diagnosis of children with learning
disabilities. The diagnosis can be accomplished during scheduled class periods.
The "computer" child "attends" the clinic for the same length of time that
children actually do attend the diagnostic clinic at Northwestern University and
he is subject to similar tests, reports, and observations. The clinic staff
(s7udents participating in the simulated session) actually meet to plan, to
develop hypotheses, to make decisions, to develop a diagnosis, and o recom=
mend teaching procedures,

The computer program stores in computer memory extensive information on
a spacific child who is being diagnosed. Diagnostic teams, consisting of about
five student staff members, make a series of decisions concerning the simulated
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cese, Diagnostic decision-making requires the specialists to arrive at decisions
concerning the case history, observations, and"tests to be given and interpreted.

Realistically, certain constraints limit data collection within any
organizational setting, and these constraints affect decisions. Constraints
inciude variables such as time, money, and facilities. Some of these constraints
are built into the simulation program. For example, the scarce resource is
time; each request or decision comes at a cost of time. (f Silent Ro
is given in the morning session, the computer checks to find how long this parti-
cular test takes to administer and if sufficient time remains in the ¢iagnostic
session to give it. Either the score and other pertinent related information
is given in the print-out or the computer message in the print-out informs the
diagnostic team that the time remaining is insufficient to administer that test.
The computer, then, checks to find if another test requested by the team could
be given in the remaining time. I(f not, the simula*ed child goes to lunch.

The teams participating in the computer simulation meet for several
staffing sessions to make diagnostic decisions. A computer print=-out based on
thelir decisions is given to each member of the team at the following simulated
staffing session. The routine of staffing sessions and computer print-ocuts is
diagrammed in the flow-chart shown in Figure |. There are four staffing sessions:
(1) pre-statfing: (2) noon-staffing; (3) post-staffing; and (4) a concluding
session. -

Stages of the Diagnosis Training Session
Decision |; Simulated Pre-staffina. In the actuai Diagnostic Clinic at North-

western University the staff meets to plan the diagnosis several days before the
child is scheduled to come to the clinic. Information gathered about the child
is reviewed and decisions about needed information are made: diagnostic infor=
mation includes informal and formal tests, reports from other professionals who
have worked with tpe chi Id, reports on behavioral characteristics, parent- inter=-
view Information, etc. The morning diagnostic session is carefully planned.
Similarly, at the simulated pre-staffing, the team receives preliminary in-
formation about the child, and the team decides what further diagnostic data is
needed. The team can obtain scores from a large variety of tests, either total
scores or subtest scores. in addition, medical reports, teacher behavior reports,
case history data, speech and language reports can be obtained. Each piece of

i nformation, however, is *jed to a realistic time constraint. Since the morning
diagnostic session is schedyled for the simulated time period of 9:00 a.m. to
12:00 noon, the computér releases only three hours of diagnostic information to
a team.

The pre-staffing thus consists of planning that morning diagnostic session
wisely. Each member of the team Yeceives preliminary information on the child;
in addition, he receives a list of ‘the various kinds of diagnostic information
he can obtain. Char: | in the Appepdix (b. A=i=4) shows 159 units of evaluation
information on one child. Although:each team is diagnosing the same simulated
child, each team receives different information because each reaches different
diagnostic decisions regarding the information needed. The Decision | Chart in
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Figure 1. | FLOWCHART OF SIMULATION OF THE DIAGNOSIS PROCESS
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the Appendix (p. A=5) shows the form used to record the staff decisions at the
pre-staffing. In the batch processiug method, these decisions are key=punched
and the deck is submitted for processing.

Decision 2: Simulated Noop=Siw':fing. In the actual Diagnostic Clinic at North-
western University, the child gues for lunch from 12:00 noon to 1:00, During

this period, the diagnostic staff discusses the observations, scores, case history
reports and other findings gathered during the morning. The staff attempis

to organize these findings so that decisions lead to an efficient and useful
bffernoon diagnostic session. tn a similar manner, at the simulated noon staftirg,
each member of the team receives a computer print-cut of the results of the morning
decisions which enables him to plan for two hours of additional diagnostic examina=-
¥ions (1:00 to 3:00 p.m.). (See sample print=-out for Decision | in the Appendix,
p. A=~6,7).

At the noon-staffing, the team begins to develop a hypothesis concerning
the child's problem and decides on the information needed to test or substantiate
the working hypothesis., The Decision 2 Chart (Appendix p. A=-B) shows the form
used by the team to indicate the noon-staffing decisions. !n the batch processing
method rhe team decisions are keypunched and the deck is submitted for processina,

Decision 3: Fost=Staffing. In the actual clinic at Northwestern University
the staff meets at the end of the day to pull ttgether the findings of the
diagnosis, to formulate an analysis of the child's problem, to plan reports and
to make referrals, and to develop appropriate teaching plans. This information
is also discussed with the parents. Similarly, at the simulated post-staffing
the teams evaluate the information obtainea during the simulated sessions and
develop a series of diagnostic decisions, [Thesc include decisions such ac
determining whether the child has a disability, his level of development, his
areas of strengths and weaknesses, further referrals nceded, and recommended
teaching procedures. ' '

At the post-staffing session, each member of the team receives a computer
print=out giving the information obtained during the afterooon diagnostic session
(see Sample rint-out, Decision 2, Appendix p. A=9), FEach team now has five
hours of diagnostic information to use in the formulation of a diagnocis. C[ach
team develops a diagnosis of the simulated child and answers thirteen aquestione,
which are shown on the NDecision 3 hart (Appendix, p. A=10,11:, The decisions
are keypunched and the job deck submitted. )

Decision 4: Concluding Session. in the actual clinic, the case 1o discussed

in retrospect. Peports are written and follow-up discussions are heid with

schcol personnel and other professionals. Ir the simulated concluding stafting
each member of the class receives a print-out showing the decisions made by all

rhe participating teamc (see “ample 'rint=-out for Decision 2, Appendix, p. Al.=it .
Juring this class discussion, students have the opportunity to auestion the
jiagnosis made by other teams and they may be asked io explain the rationule for
Jecisions made vy their teams. Ihe diagnoses made by the various teams are
compared. s

A szcond part of the concluding sessions involves the making ot teachine
decisions. All work thus far has been conducted a- o tcam; however, at thic
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stage students individually make decisions concerning appropriate teaching
strategies for the child they have been diagnosing as a team. For each teaching -
technique, students decide whether they would or would not use the specific
method in question. In addition, they specify the reason for their choice.

The answers are keypunched and the job deck submitted. Their responses are
compared to tne decisions made by a Delphi Group, a group of staff and faculty
responsible for the diagnostic and teaching clinics at Northwestern University.
Each student receives a print-cut showing his overall score, as well as sub-
scores in seven different areas of teaching: visual processing, auditory
processing, reading, motor, cognitive skills and arithmetic, language and speech,
and behavior. Decision 4 Chart (Appendix, P. Al7=19) shows the form used for
making the teaching decisions. Samnle 'rint~out for hecivions 4 (Appendix,

P. A20-21) shows a results of Decision 4 received by one « tudent and ocutput
showing the performance of the entire class.

Computer Prggrgms_oeve!oggg;igr_fhe Batch Processing

Diagnosis Simulated iraining Session

All computer program. for the Batch Processing lyiagnosis Simulation were
written in FORTRAN IV. Four different computer programs are used. They are:
' l. CREATE, createc random access file for proyram & IMCASE.
2. SIMCASE, Decision | and Decision 2 (l're-ulaffing and Noon staffing).
3. DIAGN(GS, Decicion 3 (Post~-staffing,.
4. TEACH, Decision 4 (Concluding staffing).

Each of these programs is discussed be low.

- CREATE and L IMCASE. Ihese programs are used for Decision I-and Decision 2,
the pre-stafting and noon wlaffing sessions. A number of difforent cases have
been developaed, each of which 1o decigned 10 ruerresenl o Jifferent type of
learning disability. the «.en were dove loped trom actual casee of children
who have come throtgh The < linic gt Hor thu s lor Hoiver-ily., lhey are:

PNV IR ALY L. . ' —_ e
SALEY CMCAY
CEC oL aNeasT
Arthur Siwm e
The data muhing up each cuse i chown in Fhe ppendix (pp, Ad59=4 /0,
the SIMOCALL program was developcd in wo version., Yarsion | uses
FORTRAN ARRAY.; version . w3 direct acceus file and Hhe CEAE progs am,

Each version is described below.
version I. ihis program was written in FORTIKAM IV, and is shown in
PROGRAM |, page A22-24. The program performs the following operations:

- I. Reads the pertinent information regarding the child under study
from the data cards.

) 2. Reads the analytic test names and the child's grade or year
performance on each of these tests from data cards.

3. Reads descriptive information regarding the diagnostic teams
involved in the analysis from data cards.
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4. Prints the child's test results for those tests requested by each
diagnostic team. Only the results from those tests which can be ad-
ministered in a session of 120 minutes or 180 minutes are listed.

The message, "There is too little time to administer Test 2" appears
for those tests which take more time to administer than remains in the
diagnostic session.

version 2. Certain difficulties were discovered in using Version | of
the SIMCASE program.

All test names and performance information were contained in main-memory
and a double~dimensioned FORTRAN array. A fixed amount of core was used for
each test, no matter what t+he length of the description. The description of each
subtest, which could be given both individually as a subtest or as a part of an
entire test battery, was répeated in the main array. (For example, the Frostig
Eye-Motor Coordination could be given separately and/or could be givan as part
of the entire Frostig Developmental Test of Visual Perception.) Therefore, the
Frostig Eye-Motor Coordination test was repeated twice in the original version.
This required that an exce&sive amount of main-memory be allocated to the pro-
gram whenever it was run at Northwestern on the CDC 6400 Computer. Programs with
such large core requirements can only be run in the evenings, which makes the
turn-around time unnecessarily long.

To eliminate this problem, the program was revised; the new version
placed the descriptive information on direct access (random) file to eliminate
any duplication of information. This random file is catalogued as a permanenht
system file and therefore can be used often and nead not be created each time
+he diagnostic program is run. This revision cuts the core requirement of the
program +0 a reasonable level.

The new version also makes the amount of time allocated to a diagnostic
session a variable which can be read in at the time the program is run. In the
original program, two standard periods were included, 180 minutes and 120
minutes. This change permits flexibility in the diagnostic time -period so that
the session may last any length of time specified.

version 2, therefore, was rewritten as two programs. The first program
is CREATE and does the following:

I. Creates a random file of analytic test names and performance
information from data cards. :

2. Catalogs this file as a permanent file in the syster.

The second program is SIMCASE and is similar to Version |. The differencas
include:

l. The number of minutes allotted to a diagnostic session is variable
and is read in from a data card.

2. A direct access file is searched to find the diagnostic information
requested by each diagnostic team.
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. The computer programs for both Version | and Version 2 of the diagnos:s
program as well as several computer print-outs resulting from team diagnostic
decision,. are shown in the appendix. CREATE (pp. A25-26); SIMCASE (pp. A27-32).

DIAGNOS. This computer program, written in FORTRAN 1V compi les the responses
to the diagnostic questions made by each team. 1t provides a print-out ot the
decisions to each question by all teams for each member of the class. This
material provides a basis for the class discussion of the diagnoses made by the
various teams. This program is shown in the Appendix (pp. A32-34),

JEACH. This program evaluates the teaching decisions made by various members
of the class, comparing an individual's rezponses to those of the other members
of the class and to the Delphi Group's,* the responses of a group of staff and
faculty responsible for the clinics and clinical teaching. From the teaching
decisions made by the Delphi Group, a weighting system was deve loped that oe~
came the basis for the evaluation of student responses. In addition to an
over-all score, the teaching questions were divided into seven categories:
visual processing, auditory processing, speech and |anguage, motor, cognitive=
arithmetic, reading and behavior. In this way the student receives some idea
of how he is doing in each of these learning areas. Program TEACH is shown in
the Appendix (pp. A35-42),

Each of the four programs described above is written in FORTRAN IV,

2. Simylaticn of the Diagnosis: _Shared-time Process. (ONLINE)

The "batch processing" simulation requres separate computer-runs for
each stage. The participants decide on gll tests for the morning session
(for example), then these choices are entered for processing by the computer
program. At Northwestern, processing takes from ten minutes to one hour, de-
pending upon time of day and the number of students using the computer. The
transferrability of such a program to universities where this "turn~arcund"
( job=processing) time is longer might require more t+ime for one simulated step.
We have gotten around some of these problems by creating an "interactive"
simulation of the diagnosis procedure.

The interactive simulation must perform several tasks the "batch"
simulation need not deal with. (1) I+ must be easy 10 use, since there will
be no programmer or instructor avajilable to help when the students don't under-

*Delphi is a technique for pooling the opinions of "experts" through several
cycles of revision and comment by participants in the group. This technique
has recently evolved into something called De Iphi-conferencing, in which the
computer takes the role of information~storage device and moderator for the

conferences. We have not used this technique in this study, but the name

implies the ratings represent a pooling of the opinions of "experts",
e
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stand instructions, (2) it must allow the student to learn about individual tests,
their scores, functions and interpretations, and (3) it must record information
the teacher needs to evaluate the students' performances and direct them toward
better techniques.

These goals are f zilitated by writing the program for the CAl system ]
on our CDC 6400 computer. Each student can call the computer from the portable
data-terminal. The simulation program is accessed by name; the student needs
no computer "system" knowledge. Once it is operating, it gives full instructions
on its use, plus a sample run, if the student requests one. Whenever the siu-
dent jas trouble, he asks the computer for help. The computer will either
answer questions about the program's functioning, or answer questions about
specific tests from the list of available reports. The recording of information
for the teacher is semi-automatic. The enclosed results (Appendix pp. A57=61)
of student runs were produced by that recording facility. Statisties can be
deve loped from these.records to show the diagnostic process in more detail.

How the Simulation Works

Information about a number of simulated children (Harvey, Sally, Gesorge,
etc.) is stored in the computer, along with a single copy of the interactive
program. Any number of students may access the program at-one time; and a number
of them may be using the same child. Recording of student data takes place
independently for each student. The student calls the regular Computer-Assisted-
Instruction system from a regular telephone, using the computer-terminal provided..
They tell the system that they wish to use the Diagnostic Simulation, and then
tell i+ which child is to be examined. Normally the student examines only one
child at a time, formulating a final diagnosis before going on to another case. L e
A morning session (or three hours) and an afternoon session (two hours) are
provided automatically. Short breaks are taken occasionally when the child
needs to take a drink, or when the phone rings. The student selects the test -
+o be given, and tells the computer, either by typing the number of that test
(from a mimeographed list provided) or by typing its name. The computer has a
list of names it can search, and the system makes it possible to check for
misspel lings and "close" matches, then retrieve the proper test or report for
the student. The computer responds by typing the child's test-score (for either
a single test or a whole battery of tests) or a report, as requested. 1 time
is not availahle, the computer tells the student to select another test. When
results are received (usually in about 3 seconds), the clock starts again; time
for the test is subtracted, and the clock runs while the student decides which®
test to use next. In tests run recently we found that the simulated day (5
hours) takes about 1} hours at the computer-terminal, and costs about $1.50
including phone and "connect" charges assessed for using groups of students from
two to five; this promotes discussion of the case under consideration and allows
the students to gain from the same kind of interaction they will experience in
t+he clinic. Thus, costs of the simulation can run from $.30 to §.75 per student.
Because the entire interaction is recorded on the computer for later analysis,
each student can also receive a printed copy of the session when he next comes
to class.

P

A student may do the morning session altogether, then hold his position -
(a function of the CAlI system does this for him) and do the afternoon session '
at some later time. Or a session may be interrupted and resumed later on.
This atlows the student to do any required library work before requesting more
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tests. We view the simulation as a part of the learning process, and though we

try to simulate the clirical situation as closely as possible, we feel we must
al low each student some time to get outside information where required..

One advantage of having an on-line, interactive simulation, is that we
are not limited to classroom situations. The data-terminal, being portable,
can be carried anywhere a telephone is available. We can use our simulation in -
class, at the clinic (during spare moments), at the computing center, or at a
teacher-training session. We believe this will make it easier for summer and
night=school students to gain diagnostic experience, also.

3. Clinical=Teaching Simulation. !

-The clinical~teaching simulation was designed to give a prospective learning
disabilities specialist the opportunity to make clinical=teaching decision.

By interacting with a computer, he receives feedback to indicate the effective-
ness of his teaching decisions.

m this context, clinical=teaching means the tailoring of learning
experiences to the unique needs of a particular child. The initia! diagnosis
is a means of obtaining preliminary information, but diagnosis should not stop
when treatment begins. A continuous and integrated diagnosis and treatment pro-
cess becomes the essence.of clinical-teaching. The clinical teacher modifies
the teaching procedures and plans as new needs become apparent, Clinical

~teaching is also viewed as a test-teach=test process with the teacher skill-
fully alternating his role between teacher and Tester. First the child is
tested; a unit of work based on the resulting information is then taught to the
child and he again is tested to determine what he has in fact learned. If the
child passes the test, the clinictal. teacher is informed that the teaching has
been successful; and he plans the next stage of learning, 1f the child fails
the test, analysis of why he has failed is valuable for subsequent teaching.
Clinical teaching differs from regular teaching because it is planned for an
individual child rather than for an entire class; for an atypical child rather
than for the mythical average child. It is continuous in that each response
to a teaching or testing situation gives additional clues about the child,
which provide guidalines for subsequent teaching decisions.

Several models of clinical=teaching have been suggested (Chaltfant,
et al, 1970; McCarthy, et al, 1970; Schwartz, 1971; Robbins and others 1969;
Adelman, 1971; Reynolds and Balow, 1972; Sabatino, 1968, 1971).

An important aspect of clinical=teaching is the skill of interpreting
. feedback information and the need for continuous decision=making. The clinical
teacher needs the following competencies:

|. Understanding tho child. Be able to specify how a particular child
functions == the things he c¢an do and those he cannot do, his areas of strengths

- and weaknesses, his developrental levels as they effect school sub jects.

2, Understanding the fask. Know the process of task deve lopment and
the components needed to perform specific skills.
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3. Relate the task to the child. Use data gathered from both tests
and observation on information behavior in teaching to bring about improvement in
the child's performance. .

4. Make appropriate decision. Be able to make appropriate decisions
‘using this information to bring about improvement in the child.

The Clinical=Teaching Model

The diagram, shown ‘on the following page, represents the underlying model
of clinical twaching used to program the computer simulation. The scores on .
typical tests are placed in the computer to create a simulated learning dis-
abilities child. For each portion of a simulated clinical~teaching lesson, the
student makes a lesson plan and can decide to either (a) administer a test to
find out something about the child, or (b) teaching something, using one of .
many possible teaching methods. The time spent on a test is pre-determined, o
while the time spent on a teaching technique is determ ned by the student. N
1f a test is given, the compiter program checks to see how much time is left in
a simulated one~hour period (the actual time available in a single session with
a child in the clinic). 1f a teaching method is selected, the appropriate time
is deducted and the decision enters the "effects" calculations. As a result,
depending upon the present status of the child and the method selected, the child's
test scores and behavior index may be changed, either positively or negatively.
The behavior change (index) is printed at each step, but the test score chang s
are not known unless the student decides to give the appropriate test (which
takes more time, of course).

The "effects" calculations are the heart of the simulation program.
It consists of a number of posiulated connections between teaching methods and
scores. The effect of a given teaching method is determined by the child' ot
. scores, but in addition, it is affected by the techniques used previously In '
the case.

A student proceeds through the simulation as outlined below. tle sees
final results only after twenty simulated hours, which may require a week or
more of sessions on the computer (doing two hours' time a day). The student
may investigate alternative teaching methods in the program's tutorial mode.

Tt.s simulation is planned to be equivalent to twenty hours of clinical-
teaching; two one~hour sessionc per week for a |0 week quarter. This is roughly
similar tfo the time periods ¢f the clinical-teaching clinic at Northwestern
University. At the end of that period of time students can judge their clinical
teaching decision skills by noting the amount of improvement the child has made
in academic areas. The experience can simulate a ten-week period of time that
can be completed in about one hour of real time. A number of assumptions about
relationships and functions gathered from the research literature are used in .
bui lding this simulation, and these underlying assumptions are presented to the .
user. Users' responses will be stored on tape and these responses will be used
to change, revise, and modify the program.

A sample of the output of the clinical=teaching simulation is shown
at the end of this section.
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~In the development of t+he clinical-teaching simulation, a number of
problems were encountered. These problems and subsequent decisions are briefly
described below. ' B

\J"Lf

The developers initially attempted to devise a generalized clinical-
teaching mode! for the simulation that would handle a variety of children with
learning disabilities problems. The complexity of such a system scon became
apparent, and this lad the way for a decision that a more feasible initial -
mode! weuld he one that could :arefully analyze and monitor the progress of a
single child with one specific type of learning disdbility. Tony was selected
as the specific case for intensive work. Tony had a severe auditory perception
problem which affected reading, spelting, and writing, as well as certain other
related areas of learning. |t was determined that each additional type of a
specific learning disability. would thereby require separate program deve lopment.
i1+ is hoped that eventually a “"generalized" system can be developed ~= once @
number of specific models are developed.

Ihe Postulated Model of Learning Disgbilities.

A second decision concerned the underlying assumption of the learning
disabi lities mode! to be used.” The program developers concluded that a
"Teaching to the Deficits Model" would be easiest to program initially. The
framework for successful clinical-teaching was to first dotermine that child's
areas of strangths and weaknesses; then to work on areas of deficits--starting
with the lowest area. Improvement in this area became prerequisite for building
+he next area of deficit ir the hierarchy. The decision that a "Teaching to
the Deficits Mode!" was assumed in the simulation was made known to the user.

A hierarchy of needed skjlls for Tony was determined. Several alternatiwe
pathways for reaching the top of the hierarchy were planned. Each level of
achievement was dependent upon improvement at the preceding level. To illustrate
this hierarchy, Tony's severe deficit in auditory perception had to be built
up to a certain level of performance before the deficit in phonics could be
attacked. Areas of integrities were not included in this hierarchy. The user
was told that task of the clinical~teacher in the simulation was to determine
+he hierarchy of skills that needed improvement.

The Iriaaer and Booster concepts wers built in the hierarchy model. The
assumption here was that within the hierarchy a prerequisite area had to build
t+o a minimum level of proficiency before work in the next level would be ef~
fective. This is referred to as the "triger" concept as it triggered possible
improvement in the next area in the hierarchy. However, before maximum growth
in the next leve! could be attained, a still greater level of proficiency had
t+o be reached in the prerequisite area. This was referred to as the "booster"
concept.

The Behavior 'ndex was created because test scores are insensitive toO
small amounts of improvement. An index was needed that would be sensitive to
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dai ly work that was appropriate for the child. Clinicians were queried as to
how they knew when the child was improving in a clinical-teaching situation.
They responded that they noted the child's behavior improved =~ he was more

. alert, interested, enthusiastic, had a longer attention span, was less restless,
etc, These clinical observations were lumped together into a number called a

. "behavior index". As appropriate teaching strategies were used, the child's
behavior index improved. Testing did not atfect the behavior index =~ only
appropriate teaching. The developers postulated that a "perfect behavior was
*1000' ", Since Tony had a learning disability his initial behavior was set

at "500". With appropriate and sfficient teaching it is possible to raise
Tony's "behavior index" to *100C" by the end of the twenty sessions of simulated
clinical~teaching. .

Length of the Simulation. The plan of the simulation was to simulate the
clinical-teaching practicum at Northwestern University. This practicum lasts
“for one academic quarter ' 10 weeks) and the c¢hild receives instruction for a
period of one hour two times per week., Therefore, in one quarvter the child
receives 20 one-hour clinical-teachirg sessions. The computer program was set
up to simulate this setting. The twenty hours of simulated teaching could be
completed in about one hour of real time.

lests, Teaching, and Performance Llevels. At each session the clinjcal-
teacher could decide to leach or test. Initial performance scores in |7

different areas were determined by the program developers. The user of the
simulation was unaware of the initial scores and had to determine performance
levels through astute teaching and testing.

ni tat e1ati « A number of relationships
crucial to the simulation had to be detarmined by the program developers. One
was the relatrionship between time spent teaching an activity and improvement
in performance. Another relationship between improvement in performance and
improvement in the behavior index had to be determined. By reviewing the
literature on learning disabilities remediation programs that reported pre
and post-test scores over a similar period of time, the developers determined
possible improvement in the various areas over a ten-week session. These
scores provided maximum improvement in performance scores.

R nces for Clijnjcal- hin latjo

Adelman, Howard S. "Learning Problems: A Seqﬁenfial and Hierarchial Approach
to Identification and Corrections: Part I'1," Academic Therapy VI, 3,
Spring, 1970, pp. 287-292.

Chalfant, James, et. al., "An Enactive Method for Developing |ndependent
) Judgment in Learning Disabilities Trainees," Advanced Ipstitute for
9 ship Personne! i i sabilities; Fipnal Report. No.
OEG-0-121013=-3021 (031). Department of Special Education, University of
Arizona, Bureau of Education for the Handicapped, Unit on Learning
Disabilities, U,S, Office of Education, 1970, p. 32.
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(Learning Dicability Specialist),”" from Advanced Instjtute for Leadership
Personpel in Learning Disgbilities: Final Report. No. OEG-0-121013-3021
(031). Department of Special Education, University of Arizona, Bureau
of Education for the Handicapped, Unit on Learning Disabilities, U.S.
Office of Education, 1970, Group Report, p. 53.

Reynolds, Maynard C. and Bruce Balow. "Categoreis and Variables in Special
Education," Exceptional Childrer 38, January, 1972, pp. 357-366.

Robbins, M, J. et. al. '"Strategy for the Preparaﬁot; of Clinical Educators,"
Eocus _on Exceptional Children, 1963, 1. 10=11.
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1968, pp. 444-450. '
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ntati of th linic jmulati

A general algorithm has been developed to simulate the "Teaching to
the Deficits" mode!l incorporating a hierarchy of skills to control development.
Sixteen methods or skills were selected as skills pertinant to development.
The clinical teacher (user of the simulation) can teach or:test these skill
areas and base his decisions on the computer-gererated feedback. Initial and
final test scores were then estimated from reported research in the literature.
The final test scores represent scores achievable only under perfect conditions.
These scores provide boundary values for the mathematical solution of the model .

The behavior index is considered to be a function of the teaching done
and is therefore a function of the test scores. Each method has a designated
behavior index contribution associated with it: teaching the proper method at
the proper point in the simulation will produce an increase in the behavior
index. Improper teaching will produce no change in the behavior index.

Booster and trigger concepts were used to control development through
the simulation and to provide a simple methodology of describing complicated
interrelationships between various teaching methods and their application
to the specific case. it is an impossible task to describe in detail how each
of dozens of possible teaching combinations could affect the test scores and
behavior index. Booster and trigger concepts provide a simple and adequate
method of describing the situation. ' '

vrigger methods define the hierarchy of skills needed to fulfill the
simulation. |f the hierarchy of skills were depicted in tree-form, each
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node would be a trigger == you may progress further down the tree if and‘only
if you have spent enough time on skills found higher in the tree. A typical
hierarchy of skills appears on the next page. Notice that each branch is not
unique ~- some branches join together further down the tree. Fur thermore,

ski lls appear more than once in a given paih down the tree, and progress
appears to depend on vour posithoff in the tree. The trigger concept eliminates
the need to worry about exact positions in the system. Progress on a given
method merely depends on progress alroady made on other methods,

Booster methods control! the rate of progress made through the simulation.
Boosters help insure that prerequisite methods have been taught adequately,
They provide the LD specialist a means of describing development in one skill
in terms of other prerequisite skills.

A simple mathematical mode! has been developed to describe the simulation
in terms of boosters and triggers. Two equations are solved each time teaching -
is simulated. First, a new test scores is computed:

S=SO+TS(T)B

where .Sp‘ is the initial tes+ §cores. .
T is the trigger and is either zero or one,
S(t) is the new test score due to teaching + additional minutes. |
B is the booster factor and ranges between zero and one.

Knowing the new test score, the behavior index contribution is computed:

Al

Bl = Blo + BI(S)

where BI is the behavior index contribution,
BI0 is the ‘initial behavior index contribution.
BI(S) is the new Lehavior index contribution due to the new test score.

This model is general in the sense that it is composed of functions.
The trigger is a function of the method being taught and of related methods
already taught. The test score is a function of the time already spent on the
method taught as well as the additional time being added. The booster is a
function of other test scores. These functions are arbitrary, but must be
selected to satisfy the boundary conditions of the simulation. -

The current simulation uses linear functions in all of its calculations.
Simple list-processing techniques are employed in the trigger and booster
evaluations. Since test scores result from the product of a series of linear
functions they are fairly sensitive to teaching technigues. In actual appli-
‘cation, improper- teaching is quite obvious == no behavior jndex change occurs,
Proper teaching is usually rewarded with a generous boost of the behavior index.

!/
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. | BOUNDARY CONDI T) ONS

Tony S.
TIME SPENT TEST SCORES BEHAVIOR INDEX

Auditory Perception 1.5 5.1 8.3 100
Computation Problems 10.1 10.1
Expressive Language 2.0 8.6 10.5 20
Eye Training ‘ 1.4 1.4
Language Experience 6.3 6.3
Motor Training 1.0 (Y
Oral Reading 3.0 6.3 10.1 8o
Phonics 3.0 | 6.2 8.9 90
Receptive Language 10.5 10.5
Silent R)ading 4.0 6.8 9.8 90
Speed Reading 6.8 6.8

y Spelling 2.5 6.4 8.4 40
Tachistoscope 6.8 6.8

) Visual Perception 1.2 1.2
Word Problems 2.0 6.7 8.7 40
Written Expression 2.0 6.3 8.7 40

Full 10 Test 120 120

20.0 500
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t

The clinical simulation has beun written in two languages: FORTRAN
subroutines do the test score calculations. The control program is written in
LINGO a computer=-aided-instruction language with strong response=checking
capabilities, The simple structure of the mode! is reflected in the low cost
of using the simulation -- ltess than two dollars for the entire twenty sessions

in an on-line environment.
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€ bhitwrane
. QPR A/73 81 8949,
™Ia l’_ CLINIINeo. PF(“[ rrny PURs an,
ANOTHER EXANPLE OF . SRR A MR
COWPUTER APPLICATIOSNS
IN TME LEARNING DISABILITIES

VERSION 1.3
WRITTEN IN -LINGD-.

GIVE ME YSUR NAME, PLEASE
7 SHARON NERTON

CLINICAL TRACMING SIMJLATIEN

THIS 19 A CONPUTER SIMULATION GAME T8 ENMANCE
YOUR SXILLS IN CLINICAL-TEACMING.

*0eFACTS

TOWY Seo AGE 10,3 AND 1IN GRADE 441,

HAS JUST MBVED INTS THE SENOGL. DISTRICT.
JIOGING FROM NIS AGE -

MAS TONY PAILED A GRABE

™ NS

WRONG .

A TEN-YEAR LD VGULD NORWALLY BE IN
GRABE 5. TONY WAS RETAINED SNCE IN GRADE 3.

TONY CANNGT KEEP UP WITH MIS WORK.

HIS BEMAVIOR 1S DISTURBING TO OTHERS.

ME IS INATTENTIVE AND DOESN-T COMPLITE HIS WORK.
M1S ACADENMIC RECORDS ARE NOT AVAILABLE

FRON MIS PREVIGUS SCHOOL.

Bs YOU KNGW HEW TG USE THIS PROGRAM
? N9

#sPARA3
SIMULATED TIME

YOU CAN WERK WITH TONY FOR THE EQUIVALENT
oF GME ACADEMIC QUARTER, MEETING TWICE

A WEEX FOR TEN WEEXS. EACH SESSISN 13

& MINITES LONE.

NSV MANY SESSIONS D@ YU NEET WITH TONY
T 20

VERY . G080

wPARAS

ERIC

Full Tt Provided by ERIC.
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YOUR TASK> AS THE CLINICAL TEACHER.

1S TO IMPROVE TONY-S ACADEMIC SKILLS BEST COPY AVAI AR ¢
AS RAPIDLY AS P@SSIBLE. EACH SESSIGN

PROVIDES Y@U THE G@PP@RTUNITY TO

GIVE TESTS OR TEACH USING METHODS OR

79 DO A COMBINATION @F TEACHING AND =<

? TESTING

RIGHT

TRY TO ANALYZE TONY-3 AREAS aF SYRENGTHS
AND WEAKNESSES . NOTE THE PROGRESS HE
MAKES AS Y&U €@ THROUGH THE SIMULATION.
ssSNOTE
ABSUWNPT 10N

SCVERAL ASSUMPTIONS WERE DESIGNED INTO
THIS CLINICAL TEACHING SIMULATION

- APPROPRIATE TEACHING IMPROVES TONY-S DEKAVIGR INDEX
- THIS 19 A TEACHING T@ THE DEFICITS M@DEL

- A SPECIFIC MIERARCHY OF SKILLS 1S ASSUMED

SOENEAVY

YU SHGULD TRY T RAISE TKE BEMAVIGR INDEX FREM 500 .0
70 1000.0 WHILE GBTAINING AN OVERALL 1 MPRGVEMENT

IN TONY-S ACADEMIC SKILLS.

ASSUME YOU TEACH TONY PERFECTLY.

WHAT 15 THE AVERAGE DAILY B.Il. CHANGE

? 25

RIGHT

ssePARA G

DIRECT 1GNS

TH1S PROGRAM RESPONDS TO YBUR COMMANDS

T0 -TEACH- @R -TEST-. WHMEN Y@U TEACH

TONY, YOU MUST SPECIFY WHAT METH@D T8

USE AND HOW LONG T USE IT,» IN MINUTES.

=sTEACH
THE COMMAND 3

TEACN SPELLING FOR 15 MINUTES
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FACLLING LESBON 1S WINUTES Lowa. TEACKing

LT IN A CHANGE IN MIS BEST Copy
KINAVISR. THE CUMILATIVE BENAVISR INDEX AVAlLAB g
I PRINTED AFTER. ZACH TEACH COMMAND IS GIVEN. '
THE AMGUNT AND DIRECTISN OF THE CHANGE
OF 7HE Bolo IS YOUR INDICATOR §F TeNY<S
PROGRESE BURING TEACHING ACTIVITIES

HBW MANY TNINGS DE YOU NAVE Te INCLUDE
IN YOUR COMMAND TO TEACH TONY
7.3

YOU DELL THIS PReGRAN To R
<A -IETHED MANE- FOR -BECIMAL MUMBER- OF MINUTES

aad t 23 -
THE COMMAND ¢

TEST SPELLING

WILL SIMJLATE A SPELLING TEST =

@ GIVEN DURATION €15 MIN FOR_ SPELLING).
TESTING DOES NST EFFECT BINAVISR.

BUS.IT DOES SUBTRACT TIME THAT

CULD BE USED FER TEACMING. :

EACH TEST HAS AN ASSOCIATED GRADL

SCORE, AND PNAT 3SCERE IS CONPUTED :
AND PRINTED WHEN YOU GIVE THE TEST COMMAND .

MOV FANY THINGS DO YOU INCLUDE

IN YOUR CONMAND T® TEST TONY

?1 .

ReNG. TuWe

SeCA NS4 . ]

YU MUST SPECIFY -PEST- -TEST MANE-

TEST SCORES SHOULD BE USED To
VERIFY TONY-S ACADEMIC DEVELEGPMENT .

PLEASE REMEMBER THAT ,

ALL TESD SCORES ARE A G E SCIS.
M'o )
PLEASE NOTICE

THAT THE TESTS AND METHODS
MAVE THME SANE ANES .

T
A

ERIC

Full Tt Provided by ERIC.



26

«eeMANES :
YOU VWILL MAVE A CHOICE OF 16 METHEDS AND 17 TESTS
NG. NAME ABBR TEST LENGTH
1 AUDITORY PERCEPTION ¢ AP ) 1S MIN
2 COWPUTATION PREBLEMS ¢ CP ) 1S MIN
3 EXPRESSIVE LANGUAGE (¢ EL ) 1S MIN
4 EYE TRAINING ¢ ET ) 1S MIN
S LANG. EXP, APPRGACH ¢ LEA) 15 MIN \§3\£’
Ol 6 MBTER TRAINING ¢ MT ) LS MIN N
7 GRAL READING ¢ ORL) 15 WIN < o\
8 PHONICS ¢ PH ) 1S MIN X
9 RECEPPIVE LANGUAGE ¢ RL ) 15 MIN
5 10 SILENT READING ¢ SR ) 15 MIN
11 SPEED READING ¢ SPR) 15 MIN
12 SPELLING ¢ SP) 15 MIN
13 TACH1ST@SCSPE ¢ TP ) 1S MIN
14 VISUAL PERCEPTION ¢ VP ) 1S MIN
1S WERD PROBLEMS C WP ) 1S MIN
16 WRITTEN EXPRESSION  ( WEX) 15 MIN .
27 FULL 10 TEST ¢ 10 ) 45 MIN

TEAR OFF TMIS INTRODUCTION FOR LATER REFERENCE

PRESS THE -RETURN- KEY WHEN YOU ARE READY
?

seeFIMAL ‘
REMEMBER, STRIVE FGR AN O.VERALL
IMPROVEMENT IN ACADEMIC SKILLS.

TYPE -EXPLAIN, MAME-
FOR AN EXPLANATION OF A METHSD OR TEST.

CRT USERS CAN.TYPE -LIST- AND
RECEIVE THE LIST #F NAMES AT ANY TIME.

IF . YU MAVE DIFFICULTY USING THI3 PROGRAM.,
TYPE <HELP-

ses REIPONSES ARE BEING RECORDED *»#*

20eSUMMARY

paY 1

YO NAVE 60 MINUTES
SEMAVIOR INDEX IS 300 .0
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CHTER YOUR PIRST CoMMAND
? TESTe . .
TEST ¢ SCORE 13 11.0
YSU NAVE 43 MNINUTES LEFT

CoONNAND

* TESTY . .
TEST 1 SCORE 13 . Sel
YOU RAVE 30 NINUTES LEFT

CONAND
? TEAGCH] .

S*RINVALLD cm:‘o

wee REPHRASE YOUR COMMAND

? TEACM. 1 woob wurl AVRILABLE
*SSINVALID COMNMAND

¢ REPHRASE YOUR COMMAND

? TEACH AP

*eINVALID COMMAND

5% REPHRASE YSUR COMMAND

? TEACH 1 1S MIWUTES

METHOD 1 ] )

Y B.1. I8 . S16,.7

YOU NAVE 1S WIMUTES LEFT

NN =
? TEACNS 15 mimyTES |
METHED 3 5

NV Bol. 19 S19.2

YOUR TIME 18 upP

DA Y2 : .
Y6U ARE DOING WELL.

LETS REVIEW TME COMMANBS

MAKE THE TWO COMMAMNDS YOU NAVE LEARNED
? TEST TEACM

N, -TEACM~ AMD -TEST-

*e2OTHERS

THERE ARE SYNONYMS FOR THESE COMMANDS .
FSR EXAMPLE, YOU CAN TYPE

-QUIZ SPELLING-

AND

“WTHE I FreR 30 NIWITES-
VILL TEACN EXPRESSIVE LANGYAGE.
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$2 YOU SEE, -QUIZ- IS A SYNENYM FOR -TEST-

AND -METHOD- IS A SYNONYM FOR -TEACH-.

(PRESS THE ~RETURN- KEY)

?

*exSYNTAX

“TEACH- COMMANDS HAVE A SYNTAX.

YO MUST BE CAREFULLS

<TEACH 30 MINUTES OF EXPRESSIVE LANGUAGE-
IS NOT THE SAME AS
=TEACH 30 MINUTES OF METHOD 3-.

*xYHEN YOU USE A METHOD N U M B E R,
*=IT MUST APPEAR B E FORE THE TIME.

(PRESS THE -RETURN- KEY)

? .

*»¢&QUIZ

WAT CAUSES THE B.I» TO CHANGE.,
-FESTING- @R -TEACMING-

? TEACHING

Goab .

NDO» ~TEACHING- O N L Y.

efUMMARY

DAY 2

YOS HAVE 60 MINUTES
BEMAVIOR INDEX 1S $19.2

-ENTER YQUR F1RST COMMAND

? TESTA

TEST 4 SCORE IS 11.4
YOU MAVE 4S5 MINUTES LEFT

COMMAND

? TEACH 1 15 MINUTES
METHOD 1

NEW Bele I 535 .8
YU HAVE 30 MINUTES LEFT

COMMAND

? TEST 8

TEST 8 SCORE 1S 6.2
YOU NAVE 1S MINUTES LEFT

COMMAND

? TEACH 8 15 MINUTES
METHOD 8

W B.I. 18 $S43.J
YOUR TIME 13 UP
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WOBAYD ;
A NEV COMMAND:

~FINISH THE DAY .VWITH PHONICS-

NILL TEACM SMONICS DURING THE REMAINING
TIME OF THE SINULATED DAY.

WAT MEV KEYWORD MAVE WE INTRGDUCED.
? FINISK

EXACTLY.

*s2GLABAL

A REMINDER=- - ]
THERE ARE 3 USEFUL GLOBAL COMMANDS: |
MELP -

EXPLAIN-

~LIST-

*:eSUMMARY

DAY 3

YOU HAVE 69 NIMUTES
BENAVIGR I1MBEX IS S43.3

ENPER YOUR FIRST COMMAND
? TEST? : :
TEST 7 SCORE 1S . 63
Y&} NAVE 45 WINMUTES LEFT

CoNMA D . :

? TEACH 1 1S MINUTES
TN 1

BV B.I. 18 $88,7
YOU NAVE 30 NINUTES LIFT

CoNMA D :

k;nﬂi 8 IS MINUTES
He® 8 .

NEVW B.I. 18 $66.1

YR RAVE 1S WINUTES LEFT

conA e .

* ? BEACH 7 15 NINUTES
ETHRD 7 ,
NEVW B.J. 18 ST2 .8
YOUR TINE 19 W

©

ERIC

Aruitoxt provided by Eic:
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Development and Teaching of a Course in Computer Applications
in Learning Disabilities

The course in computer uses in learning disabilities and related
fields was planned and taught during the course of this project.
During the first year of the project, the content of the course was
explored and discussed with a group of students from another course in
Learning Disabilities who volunteered for a special section in which
Fortran was taught and a number of related topics were aired. These
students used the computer at the Vogelback Computing Center to run
a number of programming assignments, each related to problems which
might be encountered in Learning Disabilities. A FORTRAN workbook,
containing information needed to solve these problems, was developed
during this time.

The objectives of the course were outlined in the introduction,
and include 1) development of an awareness and appreciation of com-
puter technology, 2) development of familiarity with ways the computer
is being used in fields related tu Learning Disabilities, 3) develop-
ment of the ability to clearly analyze problems which might be solved
using the computer, and 4) the attainment of certain skills, discussed
below.

It is our belief that the Learning Disabilities specialist does
not need to know exactly how the computer functions, because few if any
of those who take our course will ever have to deal with the internal
functioning of any computer. However, mini-computers are prevalent in
many fields, and we did fe~l that specialists needed a brief introduc-
tion to the general functions of the major parts of the computer. For
that reason, one or two lectures were devoted to explanations of the
function ~f the central processor, various memory devices and the ope-
rating system of the CDC 6400 computer, in a very general way. The
discussion could be applied to PDP/8 or other similar laboratory compu-
ters as well.

Students participating in the course were introduced to applications
in two ways. First, a number of lectures were devoted to projects of
various natures, being carried out at Northwestern. During the summer
quarter, a number of articles were placed on reserve, to be read by the
students and discussed in class. These articles were to be reviewed in
the light of the students' knowledge of the process of systems analysis
and in the light of their knowledge of the field of Learning Disabiiities.
In addition, as students in the course finished individual projects, which
were carried out with the help of the instructors, thev were required to
give short reports during class time, which were discussed and analyzed
by class participants.

The students were initially introduced to the concept of Systems
Analysis during the first week of the course. Systems Analysi< was pro-
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Posed as a tool which was to be used to attack (and seek solutions to)
any problem, not only those which could be solved by computers. The
general outline presented to the students included:

1) determination of the goals or objectives to be attained by any
system under consideration.

2) criteria for determining whether a system is attaining its goals.
These include concrete (usually quantitative) measures

3) an analysis of the resources available for building tae system,
and the constraints which would limit the possible solutions.

4) the construction of some sort of model for the system.

5) the review-process, by which a model is tested in order to de-
termine whether :t faithfully represents the "real" system, and can be
used to test proposed solutions to a problem.

Each of these points was discussed at some length in class, in con-
junction with a sample systems analysis (we used the structure of the
university as the example). Throughout the course, whenever a problem
was presented for solution, we returned to the Systems Analysis model to
determine what was to be done.

Finally, we set specific goals with respect to skills we expected
each student to have at the end of the ten-week course. These were modi-
fied slightly after our initial experience with the winter-quarter course,
so that the summer quarter goals would be more realistic for the students
who were taking the course.

We emghasized “library" programs botn quarters. The advantage of a
"library" program is that the specialist needs to do very little program-
ming -- the progyam is already written, and the specialist need only ad-
sust the format of his data to fit the program’'s input formats. During
the winter-quarter, a number of students explored library programs at
the Vogelback Computing Center, and used them in projects.

The largest use of library programs was the SPSS (Statistical Package
for the Sotial Sciences), which we used for two weeks each quarter. Each
student was supplied with data and formatting information, and was required
to make a number of computer runs to analyze that data. The data consisted
of test scores for 90 children from the Learning Disabilities clinic (all
data was anonymous). Because the students had been introduced to formatting
concepts during the Fortran portion of the course, we were able to concen-
trate on the other aspects of data-description and analysis. During the
summer quarter, we changed the approach so that we did not cover Fortran,
and therefore were required to discuss formatting when we reached the SPSS
section of the course. We found a widely varying statistical background
among our students. During the winter quarter, most students had enough
statistical knowledge to be able to interpret the SPSS output reasonably
well. However, during the summer, fewer students were acquainted with the
statistics, and some difficulty was encountered. 1in a department such as
ours, where a course which includes statistics is also available, it would
be reasonable to expect all students to have some knowledge of simple
statistical techniques before entering the computer course.
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We found that the experience students had with writing their own
programs (in BASIC or Fortran, during the first half of the course)
helped them appreciate the concept of library programs, which had already
been programmed‘'and tested by other people.

Students were also expected to learn to write simple programs in
the BASIC or Fortran programming languages. Our initial approach to
this was to first teach Fortran, in class, to all students. This
was done primarily to show the stude..ts how a programmer would go about
writing programs to solve specific problems. A Fortran workbook was
prepared and printed, and used both tu illustrate programming techniques,
and to present problems for solution by the students. Those students
who were interested in becoming proficient programmers were given a
separate class in Fortran each week, and those who were more interested
in specific projects worked with the instructors on those projects
during the same time each week. In this way we were able to tailor
the content of the course to the needs of the individual students.

During the winter quarter, we emphasized Fortran. By the time of-
the summer guarter, however, the Vogelback Computing Center had adver=-
tized the availability of BASIC language on the CDC 6400, and we took
advantage of this, using the computer terminals provided by our project
and by the department in the new communicative disorders building. We
concentrated on BASIC to the exclusion of Fortran during that quarter.
Some of the comments we got at the end of the winter Quarter indicated
that students would have been happier gaining complete proficiency in
a single language than gaining just a smattering of knowledge about
two languages. During the summer quarter our students learned about
BASIC using a workbook developed specifically for that purpose. The
problems used in this workbook were similar to those in the Fortran
workbook, and the content of each was related to specific problems
from learning disbilities. The decision about the type of programming
language to teach will vary from institution to institution, and our
decision to use BASIC should not be taken as the last word. This was
our choice because of its ease of use (it runs directly from a time-
shared editor program) and because it is a simple language to learn.
It contains statements or commands which represent all of the basic
processing operations a computer can perform. BRSIC will also be
available to those graduates who work with institutions or companies
which have time-sharing services available to them, which we fecel will
be the case within the next ten years. Fortran was initially used be-
cause of its wide availability -- it is practically the only language
which has been widely used at Northwestern, and mor¢ people know how
to program in Fortran than in any other languages. Institutions which
have a large number of mini-computers available might even choose to
teach an assembly-language, to acquaint students with basic computer
coneepts, and to show them how data-gathering devices would be connected
to the computer. '
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Students were introduced to other interactive languages in the
course of their projects. One or more lectures were devoted to an ex-
planation of the PLATO~IV and HYPERTUTOR Computer-aAided-Instruction
systems. A number of students each quarter chose projects which in-
volved interaction with students or professionals.

By the time the students finished learning the BASIC language,
they were quite familiar with time-sharing as viewed by the user of
the computer system. Time-gharing was explained in conjunction with
the explanation-of operating systems and computer structure. We
found that some students were so interested in pProgramming itself
that they felt that these lectures were useless -- however, we feel
that every student should be able to pPlace himself in proper perspec-
tive with respect to the computer and to time-sharing networks. Our
goal of helping students understand the costs and benefits of time-
sharing networks may help them deal with these systems when they must,
but the student did not see the immediate need for such an introduction.

By the end of the quarter, each student already knew where to look
for more information at Northwestern. During the summer quarter, we
conducted a tour of the Vogelback Computing Center, during which we
introduced some of the people who are available to help with programming
tasks. We showed the students where manuals and other publications are
available, and gave them a short introduction to the indexing scheme.

At the end of each quarter we introduced them to some of the major com-
puter manufacturers and time~sharing services.

The course was taught by a team of instructors. Dr. Lerner conduc-
ted sessions dealing with the simulations developed by this projeet, and
discussed problems dealing specifically with learning disabilities. The
introduction to programming was handled by Connie Hayes. Jim Schuyler
presented SPSS and the computer system concepts. In addition, another
staff member, Dr. Phil Freidman, participated in the course, advising
students and conducting an introduction to SPSS during the summer quarter.

Students apparently found it difficult to deal with this structure,
primarily in the area of grading. Though we were felaxed about grading
(trying to help the student concentrate on learning’,about the computer
rather than on when the next test would be), we found that studencs
needed a clear cut evaluation system. Working in individual projects
seemed to be fine for a number of students, but some were worried about
how well they were doing with respect to the rest of the class, and the
projects provided little feedback in that area. We would recommend that
the projects be carried out as we did, but that students be advised in
advance whether their projects will be graded on amount of work, origi-
nality, etc. :

The following page contains the course schedule for the summer
quarter.
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CO07 Introduction to Computers in Communicative Disorders -

June 26 T ORIENTATION- who we/you are - where are the compu-
ters and terminals - outline of course- questions

June 28 Th (JL) Systems Analysis - do an anal. as homework
June 29 (JL/JS) Discussion of analyses \
July 2 (CH) Flowcharts

July 3 T (JS) Intro to facilities at Vogelback Computing Ctr.
cards, keypunching, terminals, submitting jobs,
consultants, ref. manuals, library, etc.

July 5 Th (CH) BASIC - flowcharting a problem in preparation
for programming on the computer

= ™=

July 6 F (JS) How to run programs on-line. Editimng. This is
@" the first LAD session. [in 8230)
July 18 % (CH) BASIC programming '

12 Th U °

13 F *—-~—{§§§)session - open from 1C to noon.
July {g M (CH) BASIC programming continues.

T

19 Th aP

20 F or QUIZ
July 23 M

(JS) Ogerating systems and library programs. How
they all communicate and fit together.

July 26 T (CH) SPSS - intre. to necessary statistics - typical
outputs for various procedures.
JUly 26 Th (CH/JS) Formats

July 27 F Discussion of SPSS procedures and how to specify
an analysis.

July 30 M (JS) Bégther discussion and assignment to be made.

31 T (!ﬁg at Vogelback - working on SPSS assignment.
. ug 2 Th (JL; NSIM & Harvey simulations in Learning Dis.
Cowbinsd, 3F (JL - run CLINSIM.- 820

Aug 6 M gJL B un Harvey or other simulations.
7 T WG /lecture - L.D. Materials file demongtration
9 Th §CH presentation & analysis of an article or case
10 F 5S) Computer Aided Instruction - PLATO slideshow

Aug 13 M g Digital/analog conversion - control of experiments
14 T Discussion of articles on reserve.
16 Th ( "
17 F () "

REQUIRED: (by end of quarter) short (perhaps 3 pages) description
of a real problem jincluding analysis, background. plan of attack

a flowchart of ihe system and solutions and perhaps a short prog-
ram illustrating partial solutions.

—IimCeHuviee -1 uC4820-6lol

LerneR 9.1¢ Termupts m B230
Conne Hives 2-13% '

N

©

ERIC

Aruitoxt provided by Eic:
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We found during the orientation that students generally knew nothing
about computers when they began the course. Two students had used library
programs before, but had not programmed.

The students were immediately introduced to systems analysis. We
spent some time discussing an analysis of the University as a system, and
talked aswut how one sets limits on a system to be studied and improved.
Each student was agked to analyze one system (and report results in writ-
ing the nextday). These results were discussed as a group and any mis-
conceptions were immediately cleared up. Systems analysis was used as
the model for discussion of each problem during the rest of the course.

It was actually in conjunction with the discussion of systems analy-
sis that model-building was brought up. We discussed models of many sorts,
including trees, graphs, flow-charts, matrices, etc. We spent the greatest
amount of time on flow-charts, because that is the type of mndel used to
represent systems most often when computerization is in mind.

Students were given an early introduction to the facilities of the
Vogelback Computing Center, even though they would not be using the key-
punches and other equipment until well into the quarter. At this time
we alse introduced them to the equipment located in the communicative
disorders building, which would be used for on-line (time-shared) pro-
cessing during the first half of the course.

The students were then given two weeks of intensive training in the
BASIC language. This began with a discussion of the problem-solving pro-
cess, from flow-chart to final solution using the computer. Students
were asked to flow-chart a number of problems which were eventually to
be solved using the computer and the BASIC language. A number of students
used BASIC in individual projects, later in the course.

After student knew how to program, we introduced the concept of an
operating system and time-sharing, so that they would understand (to same
degr~e) how the computer was actually processing jobs. There was not
much emphasis on computer hardware, except for those parts which were im-
portant to the computer user. We did discuss time and cost of various
information storage devices.

After a short introduction to the basic concepts underlying SPSS and
library programs, we plunged into a week and a half of SPSS usage. During
the summer quarter it was necessary to spend some time discussing Fortran
formats (because this is what SPSS uses to describe the position of its
Gata on the cards). It was found that fhe students' knowledge of BASIC
did not help them understand Fortran formats at all. Following that, the
students made their first SPSS run, usir g cards. They were aided at an
initial laboratory session at the computing center. This made it very
much easier for those who had never even seen a computer card, let alone
used a keypunch. Students were required to make three SPSS runs, using

different SPSS procedures, to analyze the data provided. )

«
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The end of the course was devoted to short lectures, explanations
and demonstrations of projects both at Northwestern and elsewhere. The
simulations developed during the first year of the project were being
used in other learning disabilities courses, and were presented and ex-
plained in detail in this course. Some of the projects developed during
the winter quarter were also explained summer quarter, including an
information-retrieval system for learning digsabilities materials. The
lectures and demonstrations on computer-aided-instruction were given
during the last portion of the course, with a demonstration of the PLATO
system at the School of Education.

The last week was devoted to analysis and discussion of a series of
articles. These were analyzed in terms of what the students had learned
from the course, and using the general systems analysis framework.

-ing the winter quarter, a number of sessions were devoted to the
presentation (by students) of project results. A number of students were
able to complete interesting projects, some of which will lead to Masters
or Ph.D. projects in communicative disorders. During the summer quarter,
because of the shnrter duration of the course, the project were limited
to descripticns of problems and short programs which might be used in an
actual analysis.

Instructors at other institutions will have different attitudes
toward the use of the computer in learning disabiiities, and we suspect
that a course such as ours could be modi{ied by the addition of topics
such as analogue/digital conversion, control of experiments, assembly-
language programming, graphics, etn., as needed for individual insti-
tutions. However, the fundamentals of programming, problem analysis and
description, library program usage and basic knowledge about what the
computer can do, must be the core of any approach to computers in the
learning disabilities.
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Related Develoggents

This section explores some of the developments in learning disa-
bilities which took Place as a result of the pProject or the course.
It ﬁegins with a discussion of student projects from the winter quar-
ten of -the course.

iLearning Disabilities Diagnostic Simulation: Ken James
)

actual child as determinedby the Northwestern University learning
disabilities center, and an evaluation is made. Explanation of
the program used, and the discussion of implications of the pro-
ject are also given. . '

Comment: This simulation by Ken James is an additional case
which he programmed, to be added to the existing cases Programmed
as a part of this project. Ken wrote his program in the TUTOR
language, which made it suitable for use on PLATO-1V.

A computer-aided-instruction program in_apraxia: Christine Strike

A computer-aided-instruction program was written which helped a
student explore and review the basics of arv---ig, It was intendeqd
to be used by students, beginning speech . anicians or by established
clinicians who have never experienced treating an apraxic. The prog-
ram is not detailed and covers only the broadest, most general char-
acteristics of apraxia. '

Comment: This program was primarily multiple-choice questions,
written in the TUTOR language. Students who learned TUTOR did so in
addition to their experience with Fortran and BASIC.

Diagnostic case of dysfluent child: Robert Pierce

On this project, 1I devised a diagnostic case of a young dysfluent
child. Information was gathered from report forms and testing on a
child seen in our clinics: The information was categorized and filed
on the computer under headings devised for use at Northwestern. Prog-
ramning was done in the TUTOR language. This simulation was devised
for use in a class on stuttering. Following testing, the student ijs to
fill out a profile on the childa. a pPrototype was included in the prog-
ram. Feedback and evaluation comes from the professor as the profiles
are discussed in class.
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Comment: This simulation received much thought, and was apparently
widely used in the department during the quarter.

Mental Retardation and Strengﬁh of Grip: P. Bannochie & D. Gilbertson

We have data on approximately 1000 mentally retarded children who
were given 1 strength of grip test. We will use SPSS to analyze the
data.

Comment: The data was analyzed during the course using a number of
the more sophisitcated techniques available through SPSS. A final report

was given in class.

Analysis of speech: Dan De Joy

Samples of spontaneous speech have been collected from 10 four-
year-old children. What is termed a "loci” and a "non loci" approach
on the childrens' normal dysfluencies is being employed. Each sentence
receives a syntax score, a length score, and a vocabulary score. The
totals of these three scores will be computed and three averages deri-
ved. Then, Standard Deviations will be needed. Sentences wiil then
be classified as follows. A sentence: which has a syntax score less
than one-half S.D. below the average will be classified as S,. A
sentence which has a score between -1/2 S.D. and +1/2 S.D. of the mean
will be classified S9. A sentence which has a syntax score greater
than_1/2 S.D. above the average will be classified as S3. The same
for vocabulary and length scores. Childrens' performances will be
analyzed in terms of these S, L and V scores.

Comment: This study was expanded as the quarter progressed, and
a final report was given to the class. The programming was done entirely
in the BASIC language.

Materials Search project: Wilson Guilianelli

Abstract: This program is designed to retrieve information. The
information is material which is available to learning disability clini-
cians or any other teachers who wish to set up a remedial curriculum for
a learning disabled child. AM of these materials are to be found in
the two materials resource rooms of the learning disabilities clinic.

The list of materials is kept on a separate file along with three
part descriptions of each material. The first part of the description
tells on which age group the material can be used (i.e. primary, two
years to second grade; intermediate, second grade to sixth grade; and
adult, sixth grade and up.) The second part of the descriptibn in-
cludes all the different abilities that the material stresses. By
abilities I mean the areas of learning visual, auditory, receptive,
cognitive, expressive, i.onverbal, etc. There are forty-five different
ability areas which describe the materials. The final part of the
description concerns what school Bubject the material affects in
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remediation.

The user of the program first gets on line in computer-aided-
instruction and asks for the Program by name. The user is then asked
three questions about the type of material he or she would like
listed. One question is agked for each description of the material.

The program then segxches the long list of materials and prints out only
those that pertain to the answers given by the user. All three des-
criptions need not be used. If the user wishes only a list of

material pertaining to visual motor, he need only answer the ability
question and type "none" in the other two. This can a2lso be done if

the user only wishes two descriptions for his material.

Comment: This project has now developed into a proposal to be
made for funding. It would involve using the interactive computer
system to provide materials searches for teachers in neighboring
school districts, over a six month to one year trial period. The
description which follows is that given by the author of the program,
at the end of the winter quarter course.
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FMATTRIALS SEARCH

BEST COPY AVAILABLE

The problem that my program was to solve "oar one of speed and
accuracyY. The materials of the Learnins Disabilities 7Tlinic now
number over two-hundred separate materials and new materials are cl-
wvays beings added, "he speed and accuracy problem coueg in vhen a
clinician is searchins the hure list of materials to find Lhings
wvhich can be used in remediation of a pnarticular case.

All these materials ore on file end are catalorued under varioun

headings. This file of materials vas made posciblé by Fkrs. Jans and
a research grant which enabled her to classify and catarorize cach
material. The headin~ she used for her file camo under three -eneral
catarories. The first set of filing headines concerncd are and heri
headinrs were primarv, intermediate, and adults. So, if a matecrial
could be used for subjects from are two to the second prrade, then these
materials fit under the vorimary heading. I'sterigls theal could he used
to remedinte subjerts from second to sixth srad. wer: classificd
interme-'iate. Abuve sixth ~rade vere adult materials. )
The second set of file headinms concerned vhich ahiliti-~c the
materials conld be uced Lo rempdiate. The pra ey ten hoiocineg in this
set that she chose. They °ere coenitive nrocec~in~, lancua~e, aud-
itory proceésinq, spacial leerning, creativity, memary, tim - 1. rnine,
nonverbal leoarnines, und remedistion(vhich iz not an atility +t all
ta* pertains to thosre materials thiich the clirnician ctn use for rnfrr:ncé)—
"he third clusicr Af hendine:: connerns schnaal cubi-~% cprenn, .
“he »lac~ifi-~d the mrterinls under the las:cvoon sut i ' Lerdinen o”
nath, reading, bastl resders, s-ievce, cocial gtodic , el 1

Q Fan? ritine,
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In studyvineg this list of hea’ines vou can sre that ~2-h mat-
eriai "ould be clacgified under more than cne herdine, A Yini:ian

ov have a fif;t srader with visual perception »rotlemns ~ho nunt hao
tausrt math. Instead of going into the materials room and looking
through hundreds of boxes for the right materiel, the clinicien
would e0 to Mrs. Jan's card catalogue and look first under the prim-
ary section, then sec if she could crossreference the materials in the
primary section with those in the math section and then out of those
~ateriels which are in both the pfimary and math sections she would
find hov nmany pertained to visual perception making 2 third cross-
reference in the visual section of the card catalogue. If vou are
confused, imarine the feelings of the poor clinicisn!

Althouph.the card catalogue of materials &: a better system.
then searching the materials room, Mrs. Jans thousht a better system
covld be made using the computer. She also wanted a more detailed des-

. cription of each material. She 'anted the headinss broken down
further by addin~ nev and more detailed headinss 80 not only would
a certain material fall under the visual headine but it could t1so
be found nnder headinrs of visuel reception and visual perception.

The problem was to take each material and decide which headines
it would fall under. All the different headin~s that a materizl could
come under became a description of that material. So, for exanmple,

a came which could be filed under the headin~s of primary, coenitive,
visual, reading, and 'anguage would be said to be descrihed by that

'ist of headings. %o, each material had a name and a description.

- Of course, hefore we could deccribe each materinal -« hald to

break down the o0ld headiness and redefine our new list of headines.
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The sre eroup hexdings of orimary, int -rmedicte, znd o anlt renuained
e seme. The ability group headines inorcesed 1ron Lten Lu forty-
five. Items like visunl reception, visual perceptinn, #uditory recep-
tion, aufitory evprecrions, eriticel thinkine, nrolilem solvine,
visual-motor, swmizx, and auditory, visu:sl and verbal o prehension
wvere added jﬁst to ncme A Sevw. The headinsrs of lonruase w28 rroken
‘ovm into expressive and r-centive lanmare, T™is vas put into the
sutject area ~roup thile more specific h-#lt'nes ~f smtax, articulation,
and fornmation -f ideas took its rlace in the :hility area. he
Remedinti 'n hes’'in~ - s also removed from the ~bility nrea and 1 oged
in the subject area for luck of a better nlace.

. T"he subject are2 inrreased from seven hetdines to alwost twenty.
"aines like written langsuase, cursive and manuscript wvritin~, phonics,
and -~tructural analysic wvere added.

A1l the meterials end their Jdescriptions vere stored in a perm-
enent file called inreniously Tearuine Disabilitins Materials PFile.
The neme of the naterial 2nd desecription would nake up & record on
the file. The description va: in threoe parts. Al) the headinge
name - of the description were divided into aee ability and subject
gso that the prosram can refer to any one of these three areas separately..

The pros~ram itself is done in tvo lanmizses, LI“n0 and RING.

RIQS stores and searches the nmoterials file +hile LINGO ~xplains the
prosram to the user, stores RIQ3 coumands, and allows for the flex-
ability of the prorram.

fhe user ~~ts on line in CAI and 2cks for the prosran called,

"Tearnine~ Disabilities ¥aterials ®ile" . LIVRO then arks the user -
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three questions; What =zere level of materials do vou want? What ob-
ility of materials do 'ou vant? What subje t arcr matorials do
you want? The LIN%O® prorram then recodes the ungv.rs, cinee the
material descrintions are coded, and t en stores them, The LIKNO
procram has RIQ™ search comumencs on a file., “he »rosrcm ticn jumrs
frew *he IV 1onevece irte tre 27798 Len-vipe i L:loo 2% Ml
o7 RINZ commands - itk it. fThe search i. then performed by the
RINS prosram and the onswers to the three cuestions ar~ ut into
the file of RINS commands 2t t!'e pro~er places to 2llow the search -
to retrieve the :nte-inls which are desired by the user.

I h:d mentioned that LINRO allows an emount of flexibility
to the proeram. This is achieved throush a LINGO command ca led
"THRSAURUS". This command contains lisis and lists of synonyms.
The theraurus allovs tie us'r to tyw-in V. ©3™M72,'13 3R L.,
TTYAL PEVTTTT, OT VIS'AL  ZRCBPIT™ an ‘he proerow vill inter-
prete all these as wernine visurl nerception :nd it 111 s »or0h

for the 2bilitv of visual perception. "This not only saves tinme

‘ut is 2180 eon enient for tle uger,
There is onc »ther o-‘ion to tlis roeran, 1f the usrcr under-—

et nds the RINS lan~.u~r n? vants to inke © 2I0° ovor h ol hig

o'n he an o sc Yy tonine "DIATY bt e oanoaaswer Yo the Sivoct o cusotion.
In eon~iunion, het T 0 oo trcine o achicwve e o Jpeer 1

whizh would malke the socv-hine 9f 4 6 rotspicls file simn e on

flewitle.s Ae it 1521 the uger hos to do 10~ inta *le croper

nrorr-n v ick amernte o tyoinge 2 few control comrmmnt. L L s e

L. D. Mat  ~irle W®ile, TMen the user iy ok Wl Uor sty crioncg.

TP flevibilitr of tie rrosron ncoecds ¢ wide ponee of anetvers cnd

a wide rrnee of =:monrs, A€to tloee throe cucrr cne rre rok o d

o

the materials lict i rint--d ov't Tu. Lie Q. ¢,
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I helieve the* + e problem: of speed ond ozcursey hove been
oveorcawe by this preerom.  Speed is achieved in the simnli ity oo
sveed of the proersn and the comput-r. Tione Ag-~ nat hove 1a Ye
trken to seerch throueh the file and o tue necesnsfis” "rose r Cora
encine. Accurscy and perrision -as achieved b tie fxet that tre
materiel descri tionsvere carried out in ereater detnril then the
descrivntion of 1 » curd catrlar, I beolieve thit thece t-o wints
attast to the vnlue that this computer nro~raa could have for the

masters students and ot'ers usine the clinic facilityve.

Wilson “uilirneili



C.A.I. Phonics for Teachers Program

During the course of this project an additional program was de-
veloped which helps classroom teachers review the fundamentals of
phonics.

This program was originally written in the LINGO language, which
would have restricted its use to a small number of universities. It
was later translated into the TUTOR language, which made it available
to users of the University of Illinois' PLATO network (including the
Chicago campus of that universith, Northwestern, Purdue and Indiana
University).

A sample of the interaction with that program is included below.

WHAT 'S YOUR NAFE ¢

T JIM

OK

WHAT-S YOUR BACKGROUND 7

1...EXPERIEMCED TEACHER

2...PROSPECTIVE TERCHER

3...NEITHER
*?1

oK

YOU MRY ALWAYS ANSWER BY TYPING WORDS INSTERD OF NUMBERS.
"THIS IS YOUR CHAMCE TO BRUSH UP ON PHONICS BEFORE THE
THIRD GRADERS FIND OUT.

WHRAT IS THE STUDY OF HUMPN SPEECH SOUNDS CALLED ?

? PHONICS

NO

IT I3 THE ANALYSIS OF ALL SOUNDS.
ND

WHAT 13 THE STUDY DF MUMAN SPEECH SOUNDS CALLED 2

? PHONETICS

0K

THE STUDY OF THE SPEECH SOUNDS IN THE SPOWEN LANGURGE
OF THE 2UNI INDIANS IS CALLED -—--=--—w :

? PHONETICS

OK

THE APPLICATION OF FHONETICS TO THE TERCHING

OF READING 1S CALLED --—--—- :

_? PHONIC:?

oK

IS "PHONICS™ THE STUDY OF SOUNDS IN

(1 ORAL LANGURGE: DR (2) WRITTEN LANGUAGE » (WHICH ONEZ)
71

ND

PHONICS DEALS WITH WRITTEN LANGUASE OMLY (RERDING).
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IS "PHONICS® THE STUDY OF SOUNDS IN
tl) ORRL LANGURGEs OR (2> WRITTEN LANGUAGE 7 YWHICH ONE?)
4
D#
PROFESSOR HIGSINSs IN "MY FAIR LADY” ITUDIED EITHER
PHONETICS OR PHONICS - WHICH ONE WRS IT °
? PHONETICS
JK
THE LETTERS OF THE ALPHABET ARE WRITTEN SYMBOLS
OF SPEECH ~OUNDS. R WRITTEN SYMBOL OF A SPEECH SOUND
IS CRLLED R ————--—-- .
(PHONEME » MORPHEME » GRAPHEME» SYNTAX OR DIPHTHONGD
? PHONEME
NO
“GRAPH" MEANS “WRITTEN".
YOU RARE WRONG.
? GRRAPHEME
oK.
THE BLACK SQUIGGLY MARKS ON PRPER RRE LETTERS. o
LETTERS ARE NOT SOUNDS. WMEN LETTERS OR
COMBINATIONS OF LETTERS RRE WRITTEN TO REPRESENT
SPOKEN SOUNDSs THEY ARE CALLED “"GRAPHENES™ .
R "GRAPHEME" It ...
1> R SPOKEN SOUNDs OR 2> R WRITTEN LETTER REPRESENTING SOUND
? 2
Ik
THERE RRE TWO KINDS OF SPEECH SDUNDS.
VOWELS RAND CONSONARNTS.
WHICH ONE IS DESCRIBED AS "PRODUCED BY THE
RESONANCE CHAMBER AND FORMED BY AN UNOBSTRUCTED
STREAM OF AIR IN THE ORAL CAVITY" ?
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Evaluation

This section discusses the evaluation of the varjous phases of the
program,

The first section deals with the evaluation of the diagnosis and clini-
cal-teaching simulations; the second section deals with the evaluation of the

course; and the third section deals with several related computer pro jects
resulting from this project.

Evaiuatijon of the Diagnosis Simulations

One aim of the Learning Disabilities Departiment at Northwestern is to
train perspective learning disabilities specialists to diagnose chi ldren
suspected of having learning problems and to ptan and implement remediation
once a diagnosis has been made. It was with this goal in mind that both a
diagnostic and clinical teaching computer simulation were developed. With
the implementation of these simulations, it was necessary to develop a tool
for measuring both the general reaction of the class toward this method of
instruction and the extent to which these simulations are in fact successful
as an aid in teacher training. |

Diganostic Simulation

 To evaluate the diagnostic simulation in terms of these ob jectives,

. two attitude questionnaries were constructed. The first questionnaire
shown on the following page measured general reactions to the specific diagnos-

. tic simulation developed and used at Northwestern, As part of the course,
Psychological and Educational Fvaluation of Learning Disabilities. The
questionnaire was constructed using a Likert type scale. Each student was
asked to place his opinion from strongly agree to strongly disagree on a
seven point scale. The questionnaire was given to each student at the end of
the course.

The questionnaire was given to 68 students. This represents classes
held in four different quarters: September 1971, January 1972, September 1972
and January 1973. The questionnaire and results are presented on the following
pages.

The student opinions expressed in questions four and seven show that
the class felt strongly that the computer simulation was a useful technique
for training teachers. The major criticism of the simulation was that the
diagnostic information provided was not adequate for making recommendations
to parents or teachers and for suggesting specific teaching techniques.
This conclusion is based upon relatively low scores found in questions 2b

* and 2c. Further in class discussion some members of the class felt that a
Clinician depends on seeing and speaking to a child to ajd him both in making
. a diagnosis and in planning remediation. As a result these students fourd

it difficult to feel that they were working with a real child when using the
"computer child". vYet, 69 of the class viewed the case as a "real" child
as shown in question |,
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OVER~-ALL RVALUATION
SIMULATRD DIAGHOSIS

Check the answer that moet closely ratze your opinion ou esach quastion.

1 2 3 4 ) 6 7
strongly DO : strongly

agree opinion disagree

1. Throughout the various sessions, I £21t as though I wers working with a
rosl child snd hig problems.
1 2 3 4 3 é 7

2. The diagnostic informition provided was in a form that vas sdequate for:
a., formmlatiag the diegnos: s
1 2 3 4 3 ¢ 7
b. wmaking recoamendacions to parenta or teachess
i 2 3 " 5 é 7
¢: suggesting specific teaching techniques
1 2 3 4 3 o 7

3., The interactions of th. members of the diagnostic teans seenad to realisticelly
simulate the real group expsrience of working with a diagnostic staff.
L. 2 3 4 3 6 7

4. The simulation approach increased my awareness of various tests and the roles
they amight play in & diegnosia.
1 2 3 4 5 6 [ A

5. The computer oimulation has eroused my interest in other poveible uses of
the computer in the field of leaarning disabilities.
1 2 3 4 ] 6 7

6. 1 think it would be helpful to work through another diasgnostic simulation.
) S 3 4 5 6 7

7. Overall, the computer simulation of the diagnostic process i{s a useful
technique for teacher training.
. 2 3 4 5 6 7

8. 1 have had some experience in a diagnostic clinic,

Yes___ No____
9. Purther cosments, suggestions, criticisms, etc., (use back of pesge, 1f desired).
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TARLE |

RESULTS OF OVERALL EVAIUATION OF SIMULATED DIAGNCS IS

Agree | Dicagree

Question Strongly Somewhat Total No tpinion  S1irongly  Somewhat lotal
{ratings) aBb) (2=3% 14 {7 (O=0)

| 20.67 48, 5% 69.19 A 7.4¢ J0,0F 29.47

2a 17.67 70. o¢ 88,27 R 1.5 7.4% .07

2b 10. 3% 63,37 73.4.% -- Y4 1.4¢% 8.9¢

2c 10. 3¢ L6.4% 67.07 | .5¢ 4.4% 35.0¢ 36.5%

3 25.0¢ 48,4 75.%9 10, 3¢ R 15,20, 16, 1%

4 44, 1% HO, 94.1§% 2. -—- 2.0F 3.0%

5 39,77 48 oY 77.9% 13,27 - 8.7 8.8%

& 58.8¢ 50. 97 81,1 .57 .oy 7.4% 8.9%

7 58,87 . 5% 9%.17 0 -— 7.4 a.4g

"‘N
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On the average the group of students with no diagnostic experience
reacted more positively to using the computer simulation and in general had
more "no opinion" responses than did those with diagnostic experience. fhe
greatest difference in opinions between these two groups occurred on questiors
2¢ and 6. The difference found on question 2c, suggests that the inexperienced
diagnostician depends more on ob jective information, such as test scores,
when developing a remedial plan than does the experienced diagnostician.

The results of question six suggest that the simulation approach in general
is particularly beneficial to the inexperienced group.

The second questionnaire shown on the following page, was designed
to measure the extent to which the simulation was an effective method of
instruction, as well as to measure the extent to which the class could
foresee the advantages of using the computer as an aid to learning. This
scale was constructed in a manner similar to that used in the computer course
attitide questionnaire discussed in the next section. In this questionnaire
the student- was required to choos between one of two statements. These
statements were not always polar (as was used in the computer questionnaire)
advocating opposite opinions, but rather often dealt with the same content
but with a slightly different emphasis. We found that this format was not
quite as successful a format as that used in the computer course questionnaire
for it was difficult for the student to anchor his opinion (as.measured by
the reliability coefficient obtained on the scale) and therefore more
difficult to interpret the results. o

The questionnaire was administered twice to all the students enrol'ed
in the Psychological and Educational Evaluation of Learning Disabilities
course. 't was first administered before introducing the diagnostic simu=
lation to measure both the students understanding of the diagnostic process
and their attitudes toward using the computer as an aid to teacher training.
The same questionnaire was again givento the same group of students after
they had had the opportunity to use the diagnostic simulation. iy observing
the attitudes expressed in both these pre and post-tests, it was possible
to assess the extent to which attitudes changed.

Various statistical procedures were used to insure that the scale
was meaningful and that it was a reliable instrument for measuring attitudes.
The ML!I program was used to check the internal consistency reliability of
the scale. A HOYT R = .5299 was computed by this program. This is slightly
low but by using the reciprocal averages techniques a reliability figure of
.7567 was achieved. The new weightings calculated by this reciprocal averages
technique should be used in all subsequent administration of this scale.

To analyze the change of attitudes as reflected by the entire in-
strument a total score was computed for each student on both the pre and
post-tests. We were able to compute these totals by weighting the alterna=
+ives of each question. The most desirable response or '"ideal response"
was always weighted five and the least desirable response was given a weight
of one.



»e

51

Studert Background 'nformation (CHECK ONE)

Class: Undergraduate Graduate Special

Major: L.D. Speech Hearing Impaired Educ.
Psych Other (Specify)

Any Diagnostic Experience? Yes No

Have you been enrolled as a student in the Northwestern Diagnostic Clinic?

Yes No

Have you taken DB8 Educational and Psychological Evaluation at N.U.?

Have you had any computer experience? None
Familiar with computers

Each item consists of two alternatives, A and B,

Yes No

A computer course

choocse by circling one of these indicators:

A - Statement A is entirely preferred to Statement B as an
expression of my opinion

o
1

Statement A is somewhzt preferred over Statement B

= | cannot chowse between A and 3

Statement B is somewhat preferr-~i to Statement A -
Statement 3 is entirely preferred to Statement A as an

expression of my opinion

l. A'

H.
3. A,
4. A

It is possible to create a "computer child" with
learning problems similar to those of the chi ldren
who are seen in our diagnostic clinic.

A 'computer child" can never had’the same type of
learning problem as a real child.

Diagnosing a "computer child" is a good technique for
teaching perspective |.d. specialists about the
diagnostic process,

Classroom lecture and discussion is the best technique
for teaching perspective' I1.d. specialists about the
diagnostic process.

I can think of several ways in which the computer can be
used to aid in the field of I.d.

The only kind of computer application in the field of
l.d. is the use of the computer as a technique in
teaching diagno. tic procedures.

't is possible to present a greater variety of learning
problems with a computer simulation approach than an
I.d. student would be likely to experience in a clinic
course.

"he computer method could never give as great a variety
of cases as one would experience in.a clinic course.,

between which you are asked to

Weights
54321

5441 1|

54321

5432 1|
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Unly standardized tests should be used when diagnosing
a chi ld suspected of having a learning problem

One can adequafély make a diagnosis by using the case
history and various other reports and informal tests.

An interdisciplinary team approach to diagnosis is that
individual opinions and experience are merged into a
group diagnosis.

A highly verbal and strongly opinionated member of‘an
interdisciplinary team is likely to influence the
direction of a group diagnosis.

Time is a scarce resource that must be considered in
planning a diagnostic procedure.

Time cshould not be considered when making an adequate
diagnosis of a learning problem.

A diagnosis which resuits from interpretation of test
results should also lead to recommendations for a
remadial plan.

The diagnostic process is separate from the remedial
analysis.

54533

54321\

5432\
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Statistical Analysis

NULL HYFOTHESIS The students enrolled in the course titled, Psychological
and Educational Evaluation in Learning Disabilities exhibit
no change in attitude regarding the use of the computer in
teacher training and the understanding of the diagnostic
process involved in studying a child suspected of having
a learning disability after completing the diagnostic
computer simulations used as tools for instruction in this
course. ’

STATISTICAL TEST
A correlated T-Test was emp loyed.

SIGNIF ICANCE LEVEL

A .05 level was chosen as the probability level at which the null
hypothesis was to be re jected. The analysis was performed on 19 cases,
although there were more students who used the diagnostic simulations.
We were not able to obtain complete data on the other students.

'RESULTS

We used the Statistical Package for the Social Sciences (SPSS)
T-Test subprogram to analyze the data collected. From this program, we
found a significant change in attitude in the positive direction (or direction
of "ideal response") at the .006 level. This means that generally after
completing the diagnostic computer simulations that the class felt more
convinced that a computer simulati~n and the computer in general have a
place in teaching perspective learning disability specialists than before
completing the simulation and further the questionnaire indicated that .
through the use of the diagnostic computer simulation that they were able
to learn about the diagnostic process.

2~Tail 2~Tail

Variable # of Cases Mean SD SE CORR Prob Value DF Prob
Pre 19 30.31 3.53 .809

Post 19 3168 2.75 .631 847 000 =3.15 18 .006

By using the MLI and cross-tabulation option of SPSS, we were further
able to study each question of the scale individually and assess the attitude
changes as ref lected by each question as well as by the instrument as a '
whole. From this analysis, we found that questions two and four were the
most reliable both had a relability. figure of above .60. As measured by the
Fishers Exact Test, there was no significant change in attitude at the .05
level on any individual question. In the tables below, we have presented in
tabular form by question, the percentages of positive and negative responses.
We have defined positive attitudes to be thr.se which are in the direction of
the "ideal response" while negative attitudes are responses in the opposi te
direction of the "ideal response". 'n some questions of this a no opinion
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response was considered a positive attitude while in others a negative attitude.
The appropriate classification for each question will be indicated in the
discussion below. We further subdivided the positive attitudes into those
who entirely agreed with the "ideal response' and those who somewhat agreed.
We have presented two tables below. The first depicts the opinions of the
entire class, and the second compares those whc have had diagnostic experience
to those who have not. |ooking at the composite table, Table |, one notes

a general shift in the positive direction from pre to post test in all
questions but number three where there was no change in the proportion of
positive and negative opinions. !nterpretating the runs of the SPSS computer
programs (Table G) both the group with diagnostic experience and the group

wi thout diagnostic experience, showed an increase in positive attitudes.

3y using the Mann Whitney U Statistic we noted that that was a significant
difference in attitudes between those two groups on both the. pre test

(.02 level) and post test (.002 level‘, generally the group with diagnostic
experience, thus, expressed more positive attitudes.

Looking at each question in terms of its"ideal response" we find:

QUESTION |
"1deal Response'
it is possible to create a '"computer child" with learning problems
simi lar to those of the children who are seen in our diagnostic clinic.

We have developed a number of different diagnostic simulation cases
which can be used as teaching tools. For instance, Harvey (the case we
first developed) simulates a child who has an auditory protlem. During the
quarter, the members of the class had the opportunity to work through both
of these cases. We hoped that by using more than one simulation, the class
members would see the possibility of creating computer simulations studying
children with a wide range of learning problems, problems similar to those
of children who are seen in a clinic. We found that 94.8%7 of the class
felt that the computer child can be created with problems comparable to
those of the children seen in our clinic. ©

QUESTION 2

"I deal Response"
Diagnosing a "computer child" is a good technique for teaching
perspective learning disabilities specialists about the diagnostic
process.

Although effective learning is accomplished through classroom lectures
and discussions, they do have their limitations, for the members of the class
come to the course with varying backgrounds and therefore have varying edu-
cational needs. BRecause of these differernces, i* is difficult to find the
appropriate level of insiruction for one always runs the danger of boring
some students and losing others. A diagnostic computer simulation is an
aid in solving *his problem. !t offers the more erperienced student an
opportunity to practice his skills on a great variety of cases that he might
not study even in -~ clinical course and offers the less experienced student
the opportunity to learn from those with more experience without impeding
class progress. i‘his gives the inexperienced diagnostician, the opportunity
to ask more questions than he might otherwise not ask during classroom
lectures.
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The results show that 94% of the class felt that diagnosing a computer
child is a good technique.

QUESTION 3

"t deal Response"
' can think of several ways in which the computer can be used to aid
in the field of Learning Disabilities.

Although the purpose of the diagnostic simulation was not to teach the
class about computer applications, we hoped that even with this limited exposure,
the class members might see the possibilities of using the computer in other
ways.

Generally there was a slight shift+ from a somewhat positive to an
entirely positive opinion, although there remained a 10.5¢ negative opinion
from pre to post test.

QUESTION 4

"Ideal Response"
It is possible to present a greater variety of learning problems with
a computer simulation approach than a learning disabilities student
would be likely to experience in a clinic course.

Although effective learning is accomp lished by real life clinical
experiences, they too have their limitations. They are expensive in terms of
clinic space, student time and supervisory personnel. |f students make errors,
thay may be costly for the children involved, if the student is closely super=
vised to prevent such errors, he does not have an opportunity to learn through
his mistakes.

further within a one quarter clinical course, the student is apt to
see only certain types of cases, many of whom might have similar learning pro-
blems. Ay using a computer simulation, the student can study a greater variety
of cases and in less real time than one would spend in the clinic for with the
simulation, one need not wait for a child to complete a test. iie need only
requast the test and the score is immediately available. There was only a
slight shift to the positive direction, a %.2% change.

QUESTION 5

"I deal Pesponse"
Standardized tests, case history information and various other
reports should be used to develop an adequate diagnosis of a
child suspected in a Learning Disabilities.

Children with learning disabilities are a hetergeneous group. The
wide range of both deyree and type of learning disability requires a diversity
- of diagnostic techniques. We would hope that by performing the diagnoutic
simulations that class members would find that it is necessary to have both
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standardized test information and some informal information. We would expect
the class to :xpress a "! cannot choose between the two alternatives' on this
question. There was a 89.57 positive opinion expressed in answer to this
question. This means that 10.5Z of the class expressed an opinion which was

at one extreme or the other. !t is interesting to note that negative opinions
were expressed by the group with diagnostic experience. One can hypothesize
that this resu!ted because of the biases that might develop with experience.

QUESTION 6

"I deal Response' '
An interdisciplinary team approach to diagnosis is that individual
opinions and experience are merged into a group diagnosis.

One of the goals of the diagnostic simulation was to show the members of
the class that both experienced and inexpe -ienced diagnosticians with varying
strengths and backgrounds, can work together and develop a group decision.

Wwe expecied on the pretest that those without diagnostic experience might expect
that a highly opinionated and verbal member of a group might unfairly influence
the direction of the group. from the table, one can see that this .s exactly
the results we obtained. We found that 50f of those without experience did
indeed express negative attitudes on this question of the pretest. After the
diagnostic simulation experience, however, 66.77 of this group (those without
diagnostic experience) expressed the opinion that a group decision can be
obtained by an interdisciplinary approach, while 89,5¢ of the entire class felt
positively.

QUESTION 7

"1 deal Response"
Time is a scarce resource that must be considered in planning a diag-
nostic procedrre. !n the diagnostic simulation cases, the staff sees
the child for one day, three hours during the morning and 2 hours during
the afternoon.

The diagnostic simulation was designed so that only three hours of
information during the morning sessicn and two hours of information during the
afternoon session are released, even if a team overestimates the amount of time
required to administer the tests that it requests. it is for this reason that
the staff must schedule its time carefully so that it may receive all the
information it needs for preparing a diagnosis. The class generally felt that
time was a scarce commodity. COnly 10.5¢ still had negative opinions on this
question after completing the diagnostic simulation cases.

QUESTION 8

"1 deal Response"
A diagnosis which results from the interpretation of test results
should also lead to recommendations for a remedial plan.

As part of the simulation, each student was required to make decisiony
regarding the teaching strategies that he would use in a remedial program for
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the child under study. fach student had to choose from some GO possible 1ech-
niques those which could appropriately be used for the child and indicate why
they should be used. the entire class realized the importance of using the
diagnostic information as an aid for developing a remedial plan. ‘he biggest
shift from pre to post test can be seen in the entirely preferred :deal response
column,

Two versions of the computer simulation have been developed. (ne version
is run as a batch job, which requires a days turn around time and therefore the
student does not receive the information that he requests until the following
class period, and the se~ond version is run using the on-line facility of the
computer where the student receives the information that he requests immediately
at the computer terminal, The on=line vercion is particularly good for those
students who enjoy doing the diagnosis individually. We were interested in
determining which of the two versions the class iound more helptul and there-
fore we asked the following question:

I would prefer using a diagnostic simulation which would give me
immediate feedback. OR 1 would prefer using a diagnostic simu~
lation which would allow for class discussion,

This was not used as part of the attitude scale discussed above but was
@ general interest question. The results were as fol lows:

PRE=TEST _ BOS T=TEST
Indiv. No (pinion Croup T-r.wdiv. No “pinion (roup
Composi te 10.5 5.3 84.2 15.8 - 84.2
Diag 7.7 7.7 84,6 1.4 - 84,0
No Diag 16.7 - 83.0 16.7 - £3.0

We therefore conclude that most students preferred the batch version
of the simulation, where diagnostic information was not received until, the
following class period. from the results we also find that the shift in opinion
To the version which gives immediate feedback can be attributed to the group
of students who have had diagnostic experience.

Costs

Computer costs for running the interactive simulations are proving to
Se quite inexpensive, making the use of these simulations quite practical.
"he following costs in running the programs were encountered at !torthwestern's
vVoye lback romputer Center.
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Average cost

Total per student
Batch Processing
Program CREATE $1.05
Program SIMCASE 1.17 $.05
(Decision 1) = 5 Teams
25 Students
Program SIMCASE 1.00 .04
(Decision 2) - 5 Teams
25 Students
Program DIAGNOS 1.00 .04
(Decision 3) - 5 Teams
25 Students
Program TEACH 1.61 .07

(Decision 4) -22 Students

Shared-Time: Diagnostic Simulation QON-LINEQ

2% Hours of Real Time : = 1.41 .20
2 Teams -~ 7 Students

ERIC

Full Tt Provided by ERIC.
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Infgggcfiyg Computer Simulation

1. Evaluation of the Siﬁula:;on of a Diagnostic Clinic.

To evaluate the diagnostic simulation, a group of practicing
and certified learning disabilities specialir-s was asked to spend
a day going through the various parts of the diagnostic simulation
of the diagnosing process to evaluate feasibility, practicality,
and realism as a training technique. 1In addition to the diagnosis
simulation, they participated in several other computer-learning
disabilities activities during the day.

;The evaluation session was held on Saturday, December 11, 1971
at the Vogelback Computer Center’ of Northwestern University. The
schedule of activities for the evaluation sessions is shown below.

-

Schedule of Activities for Evaluation Session.

9:30-10:15 a.m. Orientation: Janet Lerner
: Decision 1. Making diagnostic decisions for simulated
morning clinic session.
10:15~10:4! a.m. Computer Uses in Learning Disabilities:
James A. Schuyler
10:45-11:30 a.m. Decision 2. Making diagnostic decisions for simulated
afternoon ¢linic session.
( 11:30-12:00 noon C.A.I. Time-sgharing Computer-Assisted-Inastruction Program.
Using PHONICS for teachers.
12:00-12:45 p.m. Decision 3. Formulating the diagnosis.
12:45-1:30 p.m, Lunch. Interim evaluation.
1:30-2:15 p.m. Discussion of the diagnostic decisions of the various
teams,
. 6icision 4, §election of teaching techniques,
2:15-3:00 p.m, ON=LINE interaction Computer simulacion of diagnosis

process, Using time-sharing terminal.

3:00-3:30 p.wm. Final Evaluacion.
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Description of the Evaluators

The public schools of Des Plaines, Illinois, agreed to par-
ticipate in the evaluation activity. The Des Plaines school dis-
trict is a large district located northwest of the city of Chicago.
This district was selected because it has one of the oldest and
best~established learning disabilities programs in the area. The
learning disabilities program serves children from kindergarten
through high school and learning disabilities teachers in .ais
district come from a variety of backgrounds and many different
educational institutions. Six teachers volunteered to act as
evaluators. The teachers were randomly divided into two teams,

The following educators participated in the evaluation:

1. Mrs. Estelle Bradley Reading/Learning Disabilities Coordinator
2. Mrs. Rita Deiengonski Léarning Disabilities Teacher
3. Mr. Harold N. Harrison Learning Disabilities Teacher
4. Mrs. Marian S. O'Neil Learning Disabilities Teacher
5. Miss Janet G. Pigman Learning Disabilities Teacher
6. _ Mrs. Jo Szceaesney Learning Disabilities Teacher

The participating evaluators filled out a Cata Survey form. The following

summary describes the background of the six evaluators.

Certification Number -
Certification in Learning Disabilities 6

State of Illinois
Elementary K-9 (Illinois)
Eledientary K-12 (Illinois)
Supervisory (K-14)

Adult Education

Experience .
Number of years in regular education

Rang.: O - 25 Average: 8

-- N

Number of years in special education
Range: 1 - 16 Average: 6

Graduate Education
Range: From some graduate work to Ph.D. candidate.
ceaduate oducation received ac 5 different colleges
and unbversitlioes, N

Areas of training.

The evaluators were asked to specify areas of intensive training. The
following areas were indicated.
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Area of Intensive Training Number
Learning Disabilities
Elementary. education
Reading
Specigl education
Psychology
Counseling
. Motor development
Languaga and Speech pathology
Arithmetic
Neurology
Early Childhood
Secondary education

EEE_ONNNS D~

-

In addicion,the evaluators were asked to rank their own areas of interest

\

and strength from a list of 12 areas. The following selections were made:

Areas of Strengfh

Number of evaluatérs

Highest Ranking. Selecting it
Reading 3
Learning Disabilities 1
Special Education 1
Early Childhood 1

Second Highest Rank

Learning Disabilities
Special Education
Arithmetic

Elementary Education
Reading

Third Highest Rank

Special Education
Reading
Psvehology

. tacly Chilldhood
Neuwrolopy
Secondary Lducation

= PO

P pe e ae e gt
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CHART A TEACHER EVALUATION
: of Simulated Diagnosis Session

We would like to obtain your opinions concerning the Interactive Computer Diagnosis
sessions. Please rate the folloving questions. We would appreciate any additjonal
comments and suggestions you might have.

1. How would you judge this method as one technique,
among others, to teach the process of diagnosing
learning disabilities poor excellent
a. for college students in learning
disabilities programs? « « « « o o o o o W12 3 4 5 6 17
b. for learning disabilities teachers as part
of an "in-service" course.? .. o . . . . W12 3 % S 6__ 17

Comments
2. How likely do you think the type of case very VeTy
you worked with would be among children likely untikely
in a typical learning disabilities program? 1.2 3_4_5__6_ 7
Comments
3. How would you judge this technique as a
simulation method for exposing students
poor excellent

to group interactions in professional .
staffings? o .0 L ] L] L] L L L L [ ] L - L ] L] L L L l 2 3 A 5 6 7

Com-ents

4. Do you think that it would be of value
and interest for other learning disabilities
specialists to spend a day similar to
today's sessfon . . . . . . e e o oo e e e o 2 3 4 5 6 7

Comments

5. Do you think it would b valuable for
. n
students to work through another diagnostic Vi
case on an individual basis, using the
ON-LINE teminal?.............................. ] 2 3 !‘ 5 h 7

very
valuable

Comments

N

6. Do you think that working through a \\\L " ' o
¢ case would be a fair examination for TR Y
’ students in a Diagnosis course?,.......c0ve.. 1 2 3 4 5 h 7

—— —— — — ——— — m—

Comments

7. Would you he interested in learning more ves no
about the computer and learning disabilities’ 12 3_ 4__5__ 07

Comments

nverall comments, suggestions, criticisms

uste other side, if you wish
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Evaluation Summary

Several different evaluation approaches were used. 1) An evaluation instru-
ment was designedusinga Likert-type scale. Each participant completed the form
(See chart A on following page). 2) The decision-making sessions, as well as the
evaluation session, were taped. 3) Detailed notes were taken during the oral

evaluation session. These will be summarized below.

Summary of Teacher Evaluation of Simulated Diagnosis
Question 1.

How would you judge this method as one technique among others to teach the
process of diagnosing learning disabilities?

a. for college students in learning disabilities programs?

b.  for learning disabilities teachers as part of the "in-gservice" course?

Rating scale: 1 through 7 (poor-l-through excellent-7).

Ratings of Evaluations Number

Part a. Rating 7 5
Rating 6 1
Average Rating 6.8

Part b. Rating 7 5
Rating 6 1

Average Rating 6.8

Question 2/

How likely do you think the type of case you worked with would be among
children in a typical learning disabilities program?

Rating scale: 1 through 7 (very likely-l through very unlikely-7).

Ratings of Evaluations Number
Rating 1 4
Rating 2 1
Rating 3 1

Average rating 1.5

Question 3,
How would you judge this technique as a simulation method for exposing
students to group interactions in professional staffings?

Rating scale: 1 through 7 (poor-1 through excellent-7)

Racings of Evaluations Number
Rating 7 2
Ratlag 6 3
Rating 5 1

Averape rating 6,7
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Question 4. _

Do you think that it would be of value and interest for o her learning
disabilities specialists to spend a day similar to today's sessions?

Rating scale: 1 through 7 (no value-l through very valuable-7).

Ratings of Evaluations Number
Rating 7 5
Rating 6 1

Average rating 6.8

Question 5.

Do you think it would be valuable for students to work through another diagnostic
. case on an individual basis, using the ON-LINE terminal?

Rating scale: 1 through 7 (no value-1 through very valuable-7).

Ratings of Evaluations Numberx
Rating 7 5
Rating 6 1

Average rating 6.8

Question 6.

Do you think that working through a case would be a fair examinaliion for
students in a Diagnosis course?

Rating scale: 1 through 7 (yes-1 through no-7).

Ratings of Evaluations Number
Rating 1 4
Rating 2 1
Rating 5 1

Average rating 1.8

uescégzlz.you be interested in learning more about the computer and learning

disabilities?
tating scale: therough 7 (yen=l throuph no=7).

Rat iapn ol tvalaal fonn Nuwber

Ratiag | 0

Average rating 1
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Evaluation of the Course

The specific objectives of the introductory computer course as set
down by the Special Pro jects Application Proposal made in August, 1972 are:

I. To develop an awareness and appreciation among students of
what is happening to computer technology and in this way to
develop an open attitude toward computers and their uses.

2. To develop the ability to clearly analyze problems and
. reduce them to a form easily handled by the computer.

Therefore with the introduction of this Course in January, 1973, it was necessary
to develop a method of evaluating it in terms of these specific ob jectives, To
evaluate the computer course in terms of the first ob jective, an attitude
questionnaire with multi-level responses was constructed. The scale used a

polar choice format, where each question aas a choice between two statements,
dealing with the same content, but with one that advocated the pro position

and the other the con. This required the student to locate his attitude on &
scale anchored by a statement at each pocle. The question is shown on the
following page.

The questionnaire was administered twice. !t was given to all the stu-
dents who were enrolled in the course on the first day of class to measure
theclass attitudes before taking the course and the same questionnaire was
again given on the last day of class to measure class attitudes at the end of
the course. By studying both the pre and post tests results, we were able to
effectively evaluate attitude change.

Various statistical procedures wer used to insure that the scale was
meaningful and that it represented a reliable instrument. The Modified
Language input (MLI) was used to measure the internal consistency reliability
" of the scale. MLI was deve loped at Nortiiwestern with the assistance of Dr.
Phillip Freidman. This program computes a HOYTR as a measure of reliability
and calculated a .7097 figure as a measure of the internal consistency of
the questionnaire that was used in this analysis. This figure indicates rea-
sonable reliability of an instrument that measure attitudes. Using the re-
ciprocal averages technique a reliability of ,8463 was computed. The new
weightings computed by the reciprocal averages technique, should be used for
all future administrations of this attitude scale,

To analyze changes of attitude as measured by the entire instrument,
the alternatives of each question were weighted. The most desirable or what
was considered the "ideal response" was weighted 5 and the least desirable
response was given a weight of I. A total score was then computed for each
student for both the pre and post-tests and using these scores a statistical
analysis was performed to determine whether attitudes had in fact changed.
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Statistical Study

NULL HYPOTHESIS: The students enrolled in the Computer tourse exhibit no
significant change in their attitudes toward computers
after completing the course.

STATISTICAL TEST:

Since each student was given both the pre and post test, it is sufe to
assume that their scores may be correlated and it is for this reason that a
correlated t test was used for the analysis.

SIGNIF ICANCE LEVEL

A .05 level was chosen as the probability level for re jecting the null
hypothesis. The analysis was performed on |5 cases, although there were more
students enrolled in the class. We did not have both pre and post test scores
on the other studenis.

RES ILTS

Using the Statisitical "ackage for the Social Sciences (SFSS) T~test
subprogram developed at Northwestern, it was found that there was a significant
change in attitude in the positive direction or in the direction of "desired
response' at the .00I level, We feel from these results therefore that the
introductory computer course did contribute to encouraging an open attitude
toward computers and therefore that we have met the first objective as set down
in the Special Projects Application. We do however, realize all the limitations
of such an interpretation. We know that in this kind of design, one group
pre-post test, that there are many factors such as history (events other than
the class presentation which encouraged changes in attitude) and the effect of
the instrument itself (the fact that the answers might simply reflect what
the class felt was expected and not a true expression of opinion) which effect
the internal validity of such an analysis. However, we feel that this was the
best method of objectively studying attitude change that we had available.

2=-Tail Mean
Variable # of Cases Mean SD SE Corr _Prob  Diff SD SE
re=Test 15 56.5333 8.331 2.151 570 .027 -B.6 6.998 1.807
fost=Test 15 €5.1333  6.198 1.60
2=-Tail
T-Value DF _ Prob
-4.76 14 .00l

iy using both the output from the MLI program and from the cross tabuia-
tion option of %S5, we were able to study each auestion of the scale individuall,
and assess attitude changes not only as measured by the entire ins,. ument but
also by specific questions. n the 'able below, we have presented in tabular
form the percentages of positive and negative responses on each cuestion both
on the pre and post tests. ositive attitudes are defined as thdce inthe direction
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of the "ideal response'" while the negative attitudes are defined as those re-
sponses of no opinion or with an opinion in the opposite direction of thre
"ideal response". !t is obvious from looking at the table thai attitudes

are primarily in the positive direction even on the pre test. This was ex~
pected as the course was not a required one and therefore only those students
with essentially a positive attitude toward the study of computer technology
would consider enrolling in it. We further discovered from our analysis that
questions one and thirteen are the most reliable, each of which had a reliability
figure greater than .70. As measured by the Visher's [xact lest, there was

no individual question where there was a significant change of attitude at the
.05 level from pre to post test. !t should also be noted that only in question
two was there a shift to a less desirable response from pre to post test. This
will be discussed further below.

Looking at each question in terms of the "ideal response” we find:

QUESTION |

"!deal Fesponse"
' would not be hesistant to use the computer in my research studies
or in my joh.

‘n the past students ir -~ department of Learning Disabilities have not
extensively used the statistic omputer programs avai lable at Northwestern
to analyze their data. Where 1..: data required simple calculations, they per-
formed the analysis by hand or on an electronic calculator. Often they would
hire computer consultants to perform analyses which required complex calculations
and they rarely even considered such techriques as factor analysis which are
best performed on the computer. We hoped that after completing the intro-
ductory course that we would find that our students would look forward to doing
theit own computer work and that in this way they would be encouraged to use
some of the more complex statistical techniques which are best performed on the
computer. We found that from pre to post test 40% of the students enrolled in
the computer course changed from a negative position on this question to a
posi tive one and that after the course the entire class felt that they would
be willing to use the computer in their research or on the job.

QUESTICN 2
"1 deal Pesponse"
would not be hesistant in asking a computer consultant for
assistance in solving a problem.

We were hoping ti.at by asking fthe students in the clacs to run their
jobs at Northwestern's Computing Center, that they would become more familiar
with its facilities and with the professional assistence one can obtain there,
'y looking at the attitude's expressed in thic question, where there was a shift
to negative opinions, we can only assume that some of our students had unpleasant
experiences while working their assignments. 'he result on this auection scem-,
however, to contradict those found on guestior 9 which has a similar under-
lying concept, the request for assistance. We can only assume that the terms
computer consultant and computer expert are important to the opinion. expressed
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in these questions. We should note that the computer consultants at the
computing center are students themselves and that they might not be as willing
to help as thouse who consult in other environments.

QUESTION 3

"t deal Response"
| do feel that the computer has a good use in the field of learning
disabilities and in related fields.

A considerable portion of course was devoted to discussing the ways
in which the computer can be used in other than scientific fields. ror in-
stance, the students were shown how the computer can be used as a tool in
diagnosis or how computer simulations can be used effectively as an aid in
instruction. It would appear from the results that we successfully exposed
the class to variouc computer applications for the entire class fel+t positively
with regard to this question after completing the course.

QUESTION 4

"I deal Response"
' have some ideas of hcw the compster can be used by people
in the field of learning disabilities and in related fields.

The comments regarding question three also apply here and the fact
that 100f of the class also felt positivaly on the post test on this question
further supports the interpretation we presented above.

QUESTION 5
"1 deal Response™

' would prefer to analyze my statistical data using a computer program.

During the course we not only assigned computer programs which were
to be written by the student himself but we also required that he run some
package statistical programs such as $1'SS so that he might see how easy it
is to analyze his data by computer. After completing the course we found
that 100f of the class felt that they preferred using the computer to using
a calculator for statistical analysis. This further supports our inter-
pretation of question |,

QUEST'CN 6
"tdeal Iresponse"

f were to use a computer, ' would not be concerned with the type
of computer | was using.

Wle wanted to direct the class discussions to computers in general and
not specifically to the "D 6400 that is used by the students at Lorthwestern.
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We were interested in teaching the students that all computers are easy to
use and that similar packages are awailable on all computers.

Although there was a slight shift in attitude in the positive direction,
the shift was not as great as we would have liked. 33.37 of the class still
preferred using a COC 6400. We were happy to see, however, that only one
person actually said that he would only use a CDC 6400.

QUESTION 7

"ldeal Response'
'f asked | would not be afraid to get involved in assisting in the
deve lopment of computer applications relating to my field of interest.

It is important when developing computer application that one have
both a computer expert and a sub ject matter expert working on the develop-
ment and implementation. It would be ideal if one person had both capabilities,
however, most often this is not the case. We hoped that through class
discussion we would encourage more of our students to get involved in
application development and implementation. After completing the course,
86.9% of the class felt that they would be willing to assist in the develop-
ment of computer applications which is a significant change from the opinions
expressed on the pre test where only 60Z expressed positive opinions.

QUESTION 8

"1 deal Respcnse
Anybody with an interest in computer uses should get involved in
studying its technology.

We wanted to dispell the myth that only individuals with a special
talent for mathematics can be successful in computer studies. We wanted
the class to learn there are various levels at which one can sfudv computer
technology and that one need not possess any real talents to study computer
technology at the basic level. tle need only have an interest in doing so.
We found that entire class expressed the opinion that interest is enough.

QUESTION 9
"1deal “esponse"
feel that computer experts are eager tc acsist those who are
inexperienced.

The comments made regarding guestion two apply to this guestion also.
't would appear from the responses to these two questions that on the whole -
the class members are still not generally eager to request assistance from .
computer professionals.
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QUESTION 10

"I deal Response"
I feel that someone who merely has a basic understanding of the
capabilities of the computer. can plan computer applications in a
field such as learning disabilities.

The underlying concept of this question is similar to that found in
question seven, that subject matter experts should not be afraid in getting
involved in developing computer applications and that development does not
necessari ly mean that one must have the technical expertise needed for
implementation, There was a great shift in opinion from pre to post test
on this question. On the post test, the entire class felt that one need only
have a basic understanding to glan computer applications while only 60¢ of
the class expressed this opinion on the ‘pre test. 1t would appear from the
results on question seven and ten that we were successful in encouraging the
members of the class to get involved in computer applications.

QUESTION 11

"1deal Response" '
| would not be hesistant to enter a department which required that
| take a general computer course.

'n general we assumed that even on the pre test the members of the
Class would answer this question in the positive direction. This was indeed
the case with 100Z of the class expressing positive opinions on the pre test.
't is interesting to note, however, that of this 100f only 60% were entirely
certain that they would enter a department which had a curriculum that re-
quired their students to take a general computer course while of the 1002
which answered positively on the post test, all IOp% were entirely certain.
We feel that this indicates that we were successful in developing -a course
which presented material at the appropriate technological level,

QUESTION 12 |
"I deal Response" .
! feel that no error in my program could cause a computer failure.

We were interested in teaching the class about both +he interdependence
and the independence of the computer operating system and the compuier pro-
grams written by the student. Most beginning programmers feel that through
their programs that thay can direct the operation of the computer that errors
in their programs can in fact even cause computer failures. The general
inexperience of the class is reflected by the opinions expressed by them
on the pre test. More of the class expressed negative opinions on the pre-
test on this question than on any other on this attitude questionnaire, iy
the end of the quarter we were able to change the opinion of 35.77 of the class.
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QUESTION 13
"Ideal Response"
-1 would not consider dropping a course which required me to use
the computer 10 solve my homework assignments.

The underlying concept expressed in this question is similar to that
expressed in question 11, that the student should not fear studying the com=-
puter as part of their academic program. 93.3% of the class felt positively
on the post test and there was a shift from pre to post test of 40f from prefer
to entirely prefer.

QUESTION 14

"|deal Response"
| would consider a job with an organization which makes extensive use
of the computer as an aid to diagnosis and remediation,

We feel that with the technological révolution created by the computer,
a Learning Disabilities Specialist, more than ever before is likely to find
himself applying for positions in hospital clinics and other agencies which
make use of the computer. Our department is interested in preparing our
graduates both psychologically and academically, to accept positions, in such
institutions. We found that 93.3% of the class would consider such a position
ar! that there was a 33.3% shift to the entirely proeferred opinion from pre
to post test.

QUESTION 15
"Ideal Response"
' would consider keypunching my own research data.

we tried to show the class that keypunching was no more difficult
than typing and it appears that we were successful and that the class did not
find keypunching difficult, for they all felt that they would consider key-
punching their own resea-ch data.

To further study class opinion, we asked the members to comment on the
open-ended question, "What was your overall reaction to the introductory
computer course?" Here are some of the comments that we received. In gener-
al, the members of the class felt that the course was worthwhile and a
valuable learning experience. 't would appear from the comments that the
students were particularly interested in programming and computer applications
and less interested in learning about computer hardware. :

To evaluate the computer course in terms of the second ob jective
‘10 develop the ability to clearly analyze problems and reduce them to a
form easily handled by the Computer) we are including some of the compute
problems designed by members of tre class and also some of the projects that
they actually completed.

The class was divided into twu groups, those who were interested in
learning FORTRAN and those who had personal computer projects they wanted to
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complete. The class met as a whole two days a week and was divided into these
' Two groups for the remaining class meeting. Those students who chose.to

learn FORTRAN were required to complete three "ORTRAN programming prob lems

and fo desigh a problem which they feit could effectively be solved by
computer, either using FORTRAN or some other computer language. Everyone

was able to complete the assignments®with minimum assistance. The actual
assignuents and example solutions as completed by the class members are in-
cluded below. Also included helow are three of the original problems designed
by the members of the class. ihe problems relate to the fields of learning
Oisabilities, Speech I'athology and Audiology. '
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COURSE EVALUATIONS

I generally feel that the course was a worthwhile ore, especially
considering the experimental nature of the course. 1 do, however, have some
suggestions which might serve to make the course lLetter fat least for someone
like me’ if it is iaught again.

First of all, ! would have liked to do more work with . %% and 1asic.

! fee! that my knowledge of these areas is far from complete. -erhaps less
time could have been spent talking about the mechanice of the computer system
itself, (something we rarely come into contact with und more time spent in
discussing the capabilities of SFSS and Basic.

The same is generally true of FORTRAN, but ' realize that seldom does
one (even complete) course furnish the perspective programmer with all the
tools of this fanguage.

t guess what t'm trying tosay is that yes, have a gener:i under-
standing of these three systems but don't feel entirely competent in any.
i'erhaps this is all ' need, though, for my present work and for my later
research.

.t enjoyed the informal nature of the class and the class par ticipation.
Also, | enjoyed my contact with the computer (even when it didn't run my
programs the way : would have liked) and feel much more confident about my
"analytical” abilities.

Hav: g known relatively nothing at the beginning of the course, | can
now safely say ' have learned something, in fact ' must boactfully ' say "a
great deal.”

Now for a consideration of the course itself. Overall the course be-
gan at a great pace. | think proper consideration was given to those of us
who knew nothing and ! really mean this, it was important that we not be
scared away . . . which we weren't.

"he lectures and assignments for basic language were good, and the
decision to use the basic first was a good one. 1t "warmed" us up to the
confrontation of SiSS,

wish more demonstration of programming would have taken place. That
is, more of a lab atmosphere within the class. i'erhaps once a week one
session could be devoted to presenting a problem to be solved by the group
in the language being studied at that time. A few on-line terminals could be
avai lable,

| thought the weekly group meetings were exce!lent, ! personal ly
learned a great deal about FORTRAN and it was becai e the f(PIUAN lectures
were relevant to programming problems. There wac a freedom to make a "fool"
of oneself if a question was a bit elementary.

Frankly, the last third of the course was weake«<i. ' would have pre=
ferred discussing and analyzing problems and their interpretation into
language than be exposed to "national digital analoyue proyrams’”. lLence the
lectures toward the end faded. Cest la viel! More practice in class would
have been helpful.

First, ' improved 2004 in my understanding of Lot aneing, 0 alho was
happy that ' was given the opporturity to prograr. b, to me, an the mond
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valuable portion of the course, Further, the workbooks were excel lent.

My criticisms would include the following:

I. The last weeks of the course dealt with sub jects that | had
little interest in. This would include discussion of computers in the U.5.A.

2. More specific work was needed on the section of SrISS.

3. Other tibrary programs, including some introduction to the 'MD
system should have been included.

4. 't appeared that the ob jectives of the course and a clear course
outline had not been clearly formulated at the beginning of the quarter.
While | understand that this is the first year for this course and further,
while | am not opposed to courses with Flexibility, it seemed that assignments
were thought up, or altered at the spur of the moment. This was not fa'r to
the students. :

)

The course was useful in giving us exposure to several languages and
in allow'ng us to try out various ideas. Before this course | had not given
much ser‘ous thought to using the computer in C.D. The two fields seemed as
far apart as possible. However, the course made me see that not only are
computers relevant in many subfields, but in a few years they will be rele~ .
vant in everything we do. Discussions of other computers, incompatibility,
and the. like served to show how widespread computer technology is. 1 now feel
that a new level of "literacy" is required = that of being literate on a
computer.,

The course was not relevant to the program if 4:l .you read was the
desription. This is a real drawback. If people only knew how important this
area is :.! “hen | view research bwing done by +he "unenlightened" I feel
like | have travelled back in time. (See las+ paragraph below)

No fault could possibly be found with ccurse organization. It was very
well organized and taught.

'f somehow we could make this course NECESSARY for all doctoral
students (at least) it would be a great thing. If some, even devious, way
could be found to make computer "literacy” a requirement, this course would
get a real boost. It would well become the most taksn course in the Speech
Scheol . .

This was the most refreshing course '‘ve had in years, Perhaps its the
change of pace from heavy reading, but the organization and .ectures certainly
added to my en joyment. Frankly, the content was more than | expected., |
really think that we covered a lot of ground and amazingly, were able fo
become relatively proficient in several techniques. | really feel very com-
fortable about using the camputer now. Yes, Connie, the fiow charts should
precede the programming. :

I think this was worthwhile experience and | tend to be a vkeptic ., , .
Ail in all it was a good experiment.

This course really shouldn't have been Compu .ar Applications in Com Dis
but just programming |I.

I felt that the course was well organit.ed and well taug’ . | would have
liked to have gone into BASIC in a little more detail. ! felt that someone
was always willing to help me with a problem on my project or to jrovi e
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sources of information for further interest on a topic. 1| felt that | learned
quite a bit in the course, although | thought that having a background in
FORTRAN made certain aspects of the course boring., | was glad of the addi-

tional exposure to computers and programs as it made me less frightened of
them. On the whole, ! thought the course was very good.

' feel the course of fered a variety of bits and pieces from several
areas related to computers. That is, we learned some programming, some
information about the computer system and something about how computers can
be of pragtical use.

fersonally, ! hadn't expected much programming to be taught and would
have preferred a greater emphasis on CAl and computer applications. However,
the way the class was handled left a great opportunity for the student to
enlarge upon the area he was interested in = which is good - and with such a
variety of infterests and backgrounds, necessary!!

< .

This was a valuable learning experience. In terms of the outline of
the course, ' would have liked to have covered some other languages in the
formal class setting.. 1| felt that | really learned a lot from the course.
when ! entered the class ! knew nothing about computers or computer programming.
Now | feel | have a basic understanding of how | could utilize a computer
service in research., In terms of instructional techniques, | felt that the
section of how a computer operates could have been explained in a clearer
manner. | really enjoyed this course.

The class seemed to be at first disorganized, at first - who was to
what, when, how --= after some initial trial and errors things though picked
up - considerably. ! would have liked to see more demonstrations, use of
audio visual materials to explain content, i.e. slides, overhead, etc.

! liked the idea of individualization, and individual projects. |
would have liked to have had more time for individual needs in solving
problems, lab sessions.

The instructors were positive and enthusiastic in their approach and
they knew what they were talking about - especially Jim, | liked having
special speakers on various topics.

! was/am a little vague on evaluation (grades).

| learned a lot. | knew nothing when ! came to the class about computers.
*he class was beneficial to future research.

! think the course was very interesting, and useful, ! particularly
appreciated the fact that it involved both an introduction to programming in
more than one language as well as general background regarding computer soft-
ware and hardware.

1 considered the instruction to be very adequate. And ' felt that |
benefited greatly. The course did very definitely accomplish ihe goa! of
introducing the wide variety of opportunities for computer applications.

I took the course for the purpose of doing some kind of project on my
own. | learned three new languages, | began to feel comfortable with on-line
processing and | did a project which | believed was valuable. ' learned much
from doing my project and ' en joyed doing it.
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My expectation of this course was that | would learn different ways of applying
the computer to Com Dis. and that ! would try some unique application myself,
My expectations were met,

That's how the course applied to me. Trying to be ob jective, | think
that there was enough programming, there was a wide variety of options which
compliment the wide variety of backgrounds of the class.

' found the course.to be challenging, as ' had previously had no
computer experience. ! am leaving the course with a knowledge of where to °
lock in order tozpply computer to problems. | found the workbooks to be quite

helpful in explaining procedures. ' feel more confident in programming,
although in the"case of FORTRAN | find that | rely heavily on referencing,
in the workbook each step along the developme nt of the program. | would have
been interested in doing more work with SPSS than what was talked about during
class time,

feel now both a need and desire to study computer applications further.

Excellent course ~ t feel the varied interests and computer experience
of the class members was handled well by interest groups. | would have liked
having a little more experience with SPSS as well as FORTRAN, and perhaps
use of BASIC by interest only. Project reports were helpful,

Frogramming experience was valuable.

Generally ! feel | learned quite a bit, and do not dread using the
computer for my dissertation as ! had prior to the course.

My only complaint was with the few lectures on the computer availa-
bilities, ' thought they might have been condensed irto fewer lectures allowing
more class sessions for lab.

Cne other suggestion is to have computer terminals available on Saturday,
and evenings for those of us with scheduling problems.

' balieve that you should state that some knowledge of statistics would

be helpful. 1 also believe some suggested readings should have been of fered.
No matter what my letter of evaluation of work done in this course, | know
that | have learned a great deal - most important to me is on improvement

in my ability to think through a problem step by step.
' received more than my share of assistance from everyone. | en joyed
putting myself through the wringer of hard work.

' enjoyed getting the programming information of BASIC, FCRTRAN, Tutor,
as well as SPSS and the on-line experience. 1| feel the handouts on the pro-~
gramming methods were good.

I feel the major question is how important to us was the last few weeks
of class. 1In doing a project in Tutor | missed the experience with the
FORTRAN labs. ' feel ! would have liked to have gotten both. ihe information
covered in the last few veeks ' don't firnd too helpful.

! would have liked more in-depth study in FCRTEAN or HASIC or & <% and
done more programming for experience.
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DIAGNOSTIC INFORMATION AVAILABLE Sally Simcase

Wechsler Iptelligence Scale for Children. (entirve.test). . . . . . . 60 minutes

WISC 1Information

WISC Similarities

WISC Comprehension
WISC Arithmetic

WISC Vocabularly

WISC Digit Span

WISC Picture Completion
. WISC Picture Arrnagment
10. WISC Block Design

11. WISC Object Assembly
12. WISC Coding

13. WISC Mazes

PNV WM -
L]

o

14. Stanford-Binet Intelligence Scale. . « « ¢ ¢ ¢ o ¢ o o o o oo & 60 minuters

15. Illinois Test of Psycholinguistic Abilities (entire test). . . 90 minutes
16. ITPA Auditory Reception

17. ITPA Visual Reception

18. ITPA Visual Association

19. ITPA Verbal Expression

20. ITPA Manual Expression

21. ITPA Grmmatic Clcsure

22. ITPA Visual Closure

23. ITPA Auditory Sequential Memory
24, ITPA Visual Sequential Memory
25. ITPA Auditory Closure

26. ITPA Sound Blending

27. ITPA Auditory Association

28. Detroit Tests of Learning Aptitude.(entire.test). . . . . « o« o l44 minutes

29. DTLA Pictorial Absurdities

30. DTLA Verbal Absurdities

31. DTLA Pictorial Oppo:ites

32. DTLA VWerbal OppositLes

33. DTLA Motor Speed

34. DTLA Auditory Attention Span for Unrelated Words
35. DTLA Oral Commissions

36. DTLA Visual Attention Span for Objects

37. DILA Orientation

38. DTLA Free Association

39. DTLA Designs

40. DTLA Auditory Attention Span for Related Syllables
41. DTLA Number Ability

42, DTLA Social Adjustment

43. DTLA Visual Attention Span for Letters

44. DTLA Disarranged Pictures .

45, DTLA Oral Directions

46. DTLA likenesses and Pifferences
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47. Frostig Developmental Test of Visual Perception (entire test).
48. Frostig Eye-motor Coordination

49. Frostig Figure-3ground Perception

50. Frostig Form Constancy

5l. Frostig Position in Space

52. Frostig Spatial Relationships

53. Beery-Butenica Developmental Test of Visual-Mgtor Integration
54. Goodenough-Harris Draw-A-Man Test. . . o . . . . . ; .‘. -
55. Heath Railwalking TeSt. . . o v v o v o o o o v v w u v v . ..

56.Purdue Perceptual Motor Survey Test. . (entire test). . . . . .
57. Purdue Walking Board

58. Purdue Jumping

59. Purdue Identification of Body Parts
60. Purdue Obstacle Course

61. Purdue Kraus-Weber

62, Purdue Angels-in=the-snow

63. Purdue Chalkboard

64. Purdue Rhythmic Writing

65. Purdue Ocular Pursuits

66. Purdue Visual Achievement

67. Purdue Imitation of Mgvement

68. Picture Store Language TeSt. . o + & o o o o o o o o o o o o
PSLT Productivity--Total Words
PSLT Productivity - Words per Sentence
PSLT Productivity - Total Sentences
PSLT Syntax Quotient
PSLT Abstract-Concrete Scale

74. Peabody Picture Vocabulary TeSt. . . v & & o o o 2 o o o o o »
75. Templin-Darley Test of Articulation. . . . . . . . . . . . . .

76.Wide-Range Achievement Tests. . . . . . .(entire test). . . . .
77. WRAT Spelling

78. WRAT Arithmetic

79. WRAT Reading

80. Vinelxnd Social Maturity Scale. . . . . v v ¢« v ¢ v « v o . .

8l. Gates~Russell Spelling Diagnostic Tests (entire test) . . . .
82, Gates-Russell: Spelling Words Orally

83. Gates-Russell: Word Pronunciation

84. Gates-Russell: Giving Letter for Letter Sound

85. Cates-Russell: Spelling one-syllable

86. Gates-Russell: Spelling two-syllable

87. Gates-Russell: Word Reversals

88. Cates-Russell: Spclling Attack

89. Gates-Russell: Auditory Discrimination

90. “ites-Russell: Visual-Auditory-Kinesthetic

A2

.25 minutes

.20 minutes
10 minutes
.15 minutes

55 minutes

20 minutes

15 minutes
15 minutes

30 minutes

5 minutes

60 minutes
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92, Gates-McKillop Rcading Diagnostic Tests. . .(entire.test). . . . 55 minutes
93. Gates-McKgillop Oral Reading
94. Gates-McKillop Words - Flashed Presentation
95. Gates-McKillop Words - Untimed Presentation
96. Gates-McKillop Phrases - Flashed Presentation
97. Gates-McKillop Knowledge of Word Parts
98. Gates-McKillop Letter Sounds
99, Gates-McKillop Letter Names
100. Gates-McKillop Recognizing Visual Form of Sounds
101. Gates-McKillop Audiotry Blending
102, Gates-McKillop Supplementary Tests

103. Lincoin - Oseretsky TestS. « « « o« o « ¢ o ¢ o ¢ o o o o + & 15 minutes
104. Gates-MacGynitie Reading Tests (entire test). . . . . . . . « 40 minutes
105. Gates-MacGinitie - Vocabulary

106. Gates-MacGinitie - Comprehension

107. Metropolitan Achievement Tests (entire test). . « ¢« o« ¢ ¢ o o & 45 minutes
108. MAT Word Knowledge

110. MAT Reading

111. MAT Arithmetic Concepts and Skills

112. Metropolitan Elementaryb Arithmetic Tests (entire test). . . . . 30 minutes.
113. MEAT Arithmetic Computation
114, MEAT Problem Solving and Arithmetic Concepts

115. Gilmore Oral Reading TeSt. . . ¢« ¢« ¢« « ¢« « ¢ ¢+ o« ¢« ¢« ¢« o o « o « 10 minutes.

116. Durrell Analysis of Reidiing Difficulty (entire test) . . . . . . 65 minutes
117. Durrell - Oral Reading

118, Durrell - Silent Reading

119. Durrell - Listening

120. Durrell - Flash

121. Durrell - Word Analysis

122, Durrell - Spelling

123. Durrell - Handwriting

124, Durrell - Naming Letters

125. Durrell - Visual Memory of Words
126, Durrell - Hearing Sounds in Words
127. Durrell - Spelling - Visual Memory
128. Durrell - Spelling - Phonics

129. Durrell - Spelling Test

130. Gray Oral Reading Test . ¢ ¢ o ¢ ¢ ¢ ¢ o ¢ ¢ o o o o o o o & 15 minutes

131 Monroe Reading Aptitude Test. . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o ¢ o & 25 minutes
132, Monroe - Visual

133. Monroe - Auditory

134. Monroe - Motor

135. Monroe - Articulation

136. Monroe

Language




137.
138.
139,
140,
141,
142,
143,
144,

145.
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Medical Reports (entire medical battery) .
Psychiatric Report ( 10 minutes)
Neurological Report (10 minutes)
Ophthahological Report (10 minuces)

EEG Report ( 10 minutes)

Keystone Visual Screening.

Audiometric Screening. . . . . . . . .. ..

Sequin Form Board. . . . . « «. ¢ « « o &

Knox Cube TeSt. . o o « o .« . ce

146.Wepman Auditory Discrimination Test.

147.
148.
149,
150,
151,
152.
153,
154,
155.

156.
157.

158.

159.

Dynmeter [ ] L] L] L] L] L] L] L] L L] ® L] L] L] L] L ]
Language and Speech Report. . . . . .
Bender-Visual-Motor Gestalt Test. . . . .

Lacerality Preference Test. . . . . .

Primary Mental Abilities Test (entire test).

PMA Verbal Meanings
PMA Spatial Relations
PMA Percpgptual Speed
PMA Number Facility

Case History Report. . . . . « ¢« ¢ . .
Behavior Rating Scale. .

Informal Reading Inventory. . . . . .

Oral Mechanism Examination. . . . . , . .

A4

. 30

10

10

28

minutes

minutes
minutes
minutes

minutes

.minutes

minutes

minutes

minutes

minutes

minutes

5 minutes
10 minutes

15 minutes

10 minutes
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_SIMULATED DIAGNOSIS

Case: SALLY SIMCASE2
C.A.: 8 years 8 months
Grade: 3.1
Reason for Referrall-Reading difficulty in school

This child has been referred to your clinical team for a diagnosis of her
problem. Your team will have an entire day for the evaluation. The child
will be in the clinic from 9:00 a.m. to 12:00 noon. After an hour lunch
break she will retrun to the clinic at 1:00 p.m. and remain until 3:00 p.m.

Your team will meet for a staffing and the making of diagnostic decisions
four times: (1) before the child arrives, to make plans for the morning
session; (2) during the lunch hour to plan the afternoon session; (3)
after the evaluation session to formulate the diagnosis; (4) as individuals
at a final session to make decisions concerning appropriate teaching plans
for the child who has been diagnosed,

DECISION 1. (pre-staffing)

Bach team will estimate the time that each evaluative inscrument will take
in planning the morning session. You may give an entire test battery or
select to administer subtests. In addition you can obtain information on
the case study report, me’ical reports, speech and language evaluations,
teacher rating scales, etc. If you plan for more evaluations that the
time allotted, the program will not accept the test and will instead
select an alternative recommended test that can be given in the remaining
time.

Fill in the form for DECISION 1 at the end of the pre=staffing session.

1. Diagnostic team name (maximum of 8 spaces)

2. Members of Diagnostic Team. (max!mum of 56 spaces)

3., Assessment information desired in the morning session (plan for three
hours). Put down the numhers for the diagnostic information desired.

V4
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SINULATED DIAGNOSIS

Decision 2. gnoon-staffingz

Your team now has three hours of diagnostic information. At this staffiug
you team will decide on what additional informationr you wish in the remaining
two hours of the diagnostic session. Try to develop a tentative hvpothesis
and use the afternoon to test your ideas. The form below shauld be filled
out in the same manner as DECISION 1.

Fill in the from for Decision 2 at the end of the noon-staffing session.

l.. Diagnostic team name (maximum of 8 spaces)

2, Members of the Diagnostic Team. (maximum of 5b sﬁacee)

3. Assessment information desired in the afternoon seasion. (Fian for
two hours.) Put down the numbers of the information requested.
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SIMULATED DIAGNOSIS

Dacision 2. (noon-staffing)

Your team now has three hours of diagnostic information. At this staffing
you team will decide on what additional information you wish in the remaining
two hours of the diagnostic session. Try to develop a tentative hypothesis
and use the afternoon to test your ideas. The form bclow should be filled
out in the same manner as DECISION 1. :

Fill in the from for Decision 2 at the end of the noon-staffing session.

l. Diagnostic team name (maximum of 8 spaces)

2. Members of the Diagnostic Team. (maximum o. ’° spaces)

3. Assessment information drsired in the afternoon session. (Plan for
two hours.) Put down the numbers of the informat’'»>n requested.
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» Al7
NAME Date

DECISION 4 CTING TEACHING ST s Team No.
.. SE N STRATEGIE Stogene T

You have now spent an entire simulated day and several simulated staffing sessions
evaluating and diagnosing the child under study. In this portion of the diagnosis
- you are asked to make decisions concerning teaching techniques,

Directions:

l. Read eact of the teaching techniques listed below. Decide if it is a

technigue you would use (A); or you would not use (B) for the child
you have been diagnosing.

2. If you choose (A) would use, indicate with a check (4)) whether you would
choose the method to build a deficit area (D); or to teach the subject by

using an intact modality or asset (A); or you would select the technique
for other reasons (0).

3. 1f you choose (B) would not use, indicate whether you would choose this
because (NA) the method i{s not applicable to this child; or (U) unknnown--
you do not know what the method is or you never heard of it.

Summary: 'D--deficit; technique chosen to build a deficit areas
A { A--asset; technique chosen to teach by using an intact process
O--other; technique chosen for other reasons

B {NA--not applicable for this child

U==~unknown
A B
L__{Would Use) (Would Not Use)
21aAajo "NA U
) L 112113 4 b
1. Use much practice in intersensory tasks 1 (3)
2. Use tachistoscope to increase rate of 2 . (1)
___recognition of words _

3. Intensification and structuring of sounds 3 (2)
by therapist

4. Give much practice in putting puzzles 4 (1)
together )

5. Teach child to revisualize tasks before 5 (1)
he performs

6. Go from gross to fine motor movements 6 (4)

7. Use of experience simultaneously with 7 y (2)
gounds

5. Begin with letter sounds, blending to 8 (7)
words when teaching reading

9. Develop awareness of the differerce 9 (2)
between sound and no sound

10. Have the subject imitate sound and 10 (2)
rhythm patterns

11. Use the Schuyler method to teach cognition 11 (3)

Have the child do exercises in visual 12 (1)
scanning




Decision &4~--continued.

Al8
Name Team No. Student No.
A B
(Would Use) (Would Not Use)
(2) D A 0 NA U
12 X 4 S
13. Have the child practice copying designs 13 *]% )
14. Help the subject localize sounds 14 (2)°
15. Use the Fernald method 15 (7)
16 Develop awareness and recognition of 16 (2)
- __non-verbal auditory patterns
17. Use experience stories to teach 17 (7)
reading
Develop awareness of rhythms in se-
. 18 (2)
quences of words
19. Use traditional orthography to teach 19 (7)
reading
Do work on lengthening the child's
20. attention span 20 * (6)
Use care in the selection of spoken
21, vocabula; — 21 (3)
22 Therapist should accept and then 22 5)
- _expand the subject's sentence
Give the subject tongue and blowing 23 %)
. __exercises
2 Teach subject to reauditorize before he 2 (3)
-__performs arithmetic problems
(3)
25. Therapist should encourage oral 25 5)
ses
26. Build basic number concepts 26 (3)
Go from part-word to whole-word
27. approach to teach reading 27 (N
Therapist should reduce sentence
28. length and complexity 28 )
Go from concrete to abstract concepts
29, as_child can _grasp them 29 (3)
Use whole-word approach rather than
30. -8 part-word approach 30 (7
31. Go from concrete to abstract parts 31 (5)
of speech - :
32 Therapist should structure the 32 6
" __environment to help the child learn (6)
33, Teach the subject to monitor his 33 (6)
own errars
There should be lots of verbal
34. repetition in the therapy 34 (3)
Practice rapid naming of i
35. ob jects 35 (5)
36. Give the subject motor coordination 36 %)
exercises




Decision &4---continued.

Al9
Nave Team No. Student No.
. %)
37. Reduce the coaplexity of sounds
3g. c.pS,:alhe on th: m::r novements 31 (%)
39, me :h: subject large letters to 34 7
Have the child work on syllabication ,.q M
ds and ") ¢ multisyllghbles
Go from working on ifnner language to “I (5)
° _ work on verbal oral 1
Help the child develop reading skills
42, A (7)
n the content a8
43, Subject should imitate therapist's ul $5)
speech patterns
4, Use the language master for > u‘l (6)
remediation
45. Tesch reading using phonice “l N
approach .
46. Practice cross-pattern crawling . “l (%)
47. ::.mcl.i training of-letters and “J (%)
A—‘
48. Teach thé child to quickly recognize ‘.‘4 ' (%)
-__body parts and body swareness
L J * [ ] [ ] ® [ ] .(s’ * [ [ ] * » L] L] * ® ® [] [ ] [] [ ] - [] [] [ ]
49. Work on viesual discrimination lo*)l . (1)
50. Work on visual memory s0l ' (1)
5S1. Work on visual sequencing 51 (1)
: Help subject with non-verbal
’2. orientation skills > _(3)
53, Use "individualized reading" si - (N
approach
Use behavior modification .
3. techniques s‘l _‘6)
55 Pind the subject's area of interest and 55[ (6)
_build curriculum around interest
56. Do work on socisl skilie 54 (6)
57 Immediately work on improving reading 57[ (N
___rate to develop great speed
58 Develop subject's reading comprehension 54 (1N
- _skills
59. Uud::ul reader to teach si M
—T1e8ding
60. Use Jones method to teach 6({ 7
reading
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A63

Shared-time Interactive Diagnosis (ON-LINE)

The following printouts were taken from the

permanent records which is made of each student or group by the
LINGO system. These records may be scanned by the teacher, or
by a program, to produce statistics showin§ which tests are
used by which students during the diagnostic procedure.
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INTRODUCTION

G

The purpose of this workbook is to present to the student the fundamental
gramuar and vocabulary of the BASIC computer programming language. It is
geared to the student who has mot had extensive computer experience and has
drawn its illustrations from the fields of communicative disorders, learning
disabilities, speech pathology, hearing impaired, audiology and education.

Within the last decade the electronic digital computer has been trams=
formed from a machine used ‘primarily by business and science to a device
which 18 considered a necessary tool in -almost every field of endeavor.

Some knowledge and familiarity with its technology is considered part of

& broad education of eny sort today. Universities are now taking account of
the importance of the computer by offering more courses on programming,
systems analysis, simulation, and have even instituted departments of

- computer science. ‘A great many students, however, for imstance those in the
fields of learning disabilities and related areas, need not gain an in-depth
understanding of the computer, but need only a general understanding so

that they might use it in their work and more importantly, learn enough to
effectively communicate with computer people. It is for this reason that

we feel each student should learn the BASIC computer programming language,
for it is a simple language which can be learned in a winimum amount of time,
and by learning to use it the student can get a far better understanding of
the capabilities and limitations of the computer.

BASIC was developed at Dartmouth College under the direction of Professor
J.G. Kemeny and was implemented on & G.E. system. BASIC is a language which
can be used and is most commonly used in a time-sharing envircnzznt where the
student sits at & computer terminal (a type-writer like wunit) and a number of
students gain access to the computer simultaneously, or it can be used in a
batch processing enviromment where the user places his instructions and data
on punched cards which are submitted to the computer for processing.

“
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TECHNIQUES USED IN DEVELCPING A PROGRAM

. To .make & computer do your work, you'mu-t provide it with control in-
formation {certein information which is used to identify you, the account

¢ which i{s to be charged for.the computer time used, the programming language
you plan to use), the program (this tells the computer what work it is to
y do), and data (information the computer needs to do its work) .

To enter a program into the CDC 6400 at Northwestern University for
- on=line processing, for instance, one would code:

VIOB, cececcma==-a, Student's Name
EDITOR.
%E
MODE=BASIC
0 REMARK--CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO
20 Cil=0
30 IF Cl=3000 THEN 90
40 INPUT AL
S0 Cl=Cl+l
60 M=(AwI)/100
70 PRINT M
80 GO TO 30
90 STOP
00 END

Control
. Information

Program

~ Control
" Information

48 _
) Data 110 . —1\ -
108 '

when developing & computer program it is important that the student:

1) Completely understand the requirements of the problem being
studied and the procedure needed to obtain the desired results.

2) Be familiar with the capabilities of the programming language

he has chosen. This is necessary so that the student can readily
determiné whether the procedure developed for solving the problem
can be translated easily into a computer program. It might be deter-
mined that the procedure developed needs to be altered or a new
programming language chosen to most efficiently achieve the desired
results.

J) It is converient, especially for & beginning programmer, to next
translate his procedure for problem solution into a conceptusl diagram
(flow chart).

° 4) 1t is then a relatively simple matter to convert this diagram in
an orderly fashion into a grammatically correct computer program.




5) - Next the student should execute his program to verify that the
final results calculated by it actually meet the problem requirements.
This step might require that the student use dummy data (data for which
he knows what results to expect) to check out his procedure and program .
before using his real data (data for which he is interested in finding
an ahswer).

%ot | XAMPLE -k

The Ann Arbor Psychological Evajuation Center wished to use some of the
data gathered by an outside research firm for one of their studies. Thear
study required mental age information but unfortunately the research team
only recorded the chronological ages and Intelligent Quotients of the
3,000 children they tested., The Center decided that by writing & BASIC
computer program they could easily use the punched cards preplred by the
research team to obtain the information they needed.

Using the above model one can see how such a program would be developed.
1) Completely the pnderstand the problem and prpcedure needed--
a) ﬁental age can be computed with chronological age and IQ
information using the formula MA = CA x 1Q
b) There are 3, 000 children so the procedigg will have to be

repeated more than once.

2) Be familiar wifh the capabilities of the programming language
chosen--

a) Multiplication and division can be easily performed in BASIC
by using the % and / operation.

b) Repetitive operations can be easily performed in BASIC by
using the GO TO or FOR NEXT instructioms.

3) Prepare a conceptual diagram--

sTOP <:>

READ
STUDENT
#\ | RECORD

e
COMPUTE
MENTAL
AGE

_ PRINT
—< MENTAL
AGE




4) Coavert the diagram into & computer program=--

lg REMARK-=CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO
20 Cl=0 ’
* 30 1IF Cl=300u THEN 90
40 INPUT A,I
: 50 Ci=Cl+l
- 67 M=(Ax1)/100
70 PRINT M
80 GO TO 30
90 STOP
100 END

5) Verify final results--

This step might require & hand calculation to insure that the
procedure is correct and that the program is working as expected.

EXERCISE - Techniqqeg ugsed in developing 8 program.

The Saginaw Public School System was interested in preparing & list of
vhat they termed "gifted children", using as their criterion those children
with IQ scores above 148.

Prepﬁte a flow chart which would depict the procedure you would use to
get the necessary information. (Assume that the school system has 1Q
- scoresaveilable and that it has an enrollment of 5000 students).

. List the programming language capabilities needed to solve this
problem. v ’

’

BASIC VOCABULARY AND GRAMMAR /) | ‘

A programming language must have faLilities which wjil allow information
to be entered into the computer (INPUT CAPABILITIES), must have the the ability
to instruct the computer to manipulate data once has been entered (PROCES-
SING CAPABILITY), and must finally be able to inform the student of the
answer to his problem (OUTPUT CAPABILITY). Im the above program, line 40
is & BASIC input instruction; lines 20,-30, 50, 60, 80, 90, 100 are processing
instructions, while line 70 is a BASIC output instruction. It is with these
capabilities in mind that we plan to discuss the vocabulary and grammar of

Fundamental Elements of the BASIC Language

INSTRUCTION SEQUENCE. The computer will process each instruction in
the order written in a user's program unless one of the 1nstructioqs in the
sequence directs non-sequential execution.




GENERAL INSTRUCTION FORMAT. Each BASIC instsruction must be numbered
and the numbers must be unique and in ascending order. Note in the program
discussed sbove, the instructions were numbered 10, 2C, 30...100. They could
have just as casily been numbered 1, 2, ...10, or 2, 4, ...20. 1[It is generally
a good idea to leave gaps when assigning numbers so that additional instructfions .
can be inserted easily without the need to renumber all of the existing instruc-
tions. The line numbers -an contain from 1l to 5 digits, i.¢., from 1 to 99,999.
Blanks have no significance except within string constants and string variables.
A BASIC statement may contain up to 72 characters.

CONSTANTS. A constant is a quantity that has a fixed value throughout a
program. BASIC recognizes two types of constants, the NUMERIC constant and the ,
STRING constant,

| N
NUHERIC CONSTANT - 1is a signed or unsigned number with
or without a decimal point.

Examples: 1, -1, 105.2, .3, -.016

~ STRING CONSTANT - 1is a collection of numeric, alphabetic or
special characters enclosed in quotation marks.
They often serve as messages.

. Examples: '"THIS IS A BASIC STRING CONSTANT"
201"

VARIABLES. A variable is a quantity referred to by a name because it
way change in value during the processing of a program. A simple way of
viewing computer memory is to think of it as a collection of containers.

Each container can hold a number or alphabetic information. However, new
data cen be placed in the container at any time, so for convenience a name is
assigned to the container and this name is used to refer to the number which
is currently in it. For instance, the variable A refers to a container with
the name A. This container may have the value 3 at one point during the pro-
. gram execution and 8 at still anmother time. It i{s for this reason that A is
termed a variable. :

BASIC VARIABLES. There are certain conventions for naming variables which
represent numeric information in BASIC. They are named with a one or two char-
acter identifier. The first character must be ailphabetic, while the second
must be numeric. There are 286 acceptable variable names. Can you name them?

Examples: A; 2, A0, 83 ’

STRING VARIABLES. There are certain conventions for naming variables
which represent alphanumeric or string information in BASIC. They are named
with a two character identifier. The first character must be alphabetic and
the second must be a dollar sign. The alphanumeric information may not con-
tain a quote and can only have a maximum length of 72 characters.

Examples: AS$, 2§




EXERCISES - Fundamental Elements of the BASIC Language

1) Check whether the followlné items are considered constants or variables
by the BASIC programming language:

‘ Check ome
. CONSTANT VARIABLE
- a) 123.1 '
b) "123.1"
c) A0
d) 6
e) -3
£) "variable”
g) X9
'b) 0.079
1M
N

T

TTTHT

2) Identify the correctly coded variables and constants. For those which
are unacceptable to the,BASIC programming lsnguage, specify the rule
which makes them unacceptable. .

' ACCEPTABLE UNACCEPTABLE WHY UNACCEPTABLE

a) 0.34 '

b) "-7.31" . ¢ -
c) A32
d) -A
e) MA
£) "-A"
‘ g) 754
h) $N
1) “SULL SCALE 1Q=100
J) 36
k) P$
1) 0

<

T
T
T

St



3) Number the\statements in the following program so that additional
ins:ructions can be added 1if need be. :

.7

INPUT A,C
C=A+C
PRINT C
STOP
END

’lll"'l

11 INPUT A,C
C=A+C .
21 PRINT C
31 STOP | _
37 END

- $) True or False:

a) Statement numbers must be consecutive

by Statement numbers may consist of one. to five digits

c) It is valid to assign the same statement number to_
several statements in a program

A
A

\ d) Every BASIC statemeat need not be assigned a number

A
3

'e) Statement numbers must be assigned in increasing order
of magnitude.

_4) Has the following program beeh numbered correctly? Why?



] Basic Instructions : :
1) INPUT.

FORMAT: line number INPUT Vl; V2 where V, are variables. v

5 EXAMPLE: 10 INPUT A, G2, $E”A/!’“r,__,
o /’
= .~ The INPUT statement allowsthe programmer to inford the computer of the
N : data which is to be uséd during program execution. Signed or unsigned
' '/) numeric constants as well as string informetion can be entered by means
of the INPUT instruction. String information entered in response to
an input request should be enclosed in quotes.

2) PRINT

G

FORMAT: line number PRINT”VCI VC2... where VCi are variables
or constants (numeric or string).

EXAMPLE: 20 PRINT “The value of the variable Ap" A
30 PRINT 200, G2.

The PRINT statement allows the user to see the current value of a variable
or to output messages at-the computer terminal.

RPN




FORMAT OF PRINTED OUTPUT

The print line of a BASIC program is divided into five zones. Each
zone has fifteen positions. The comma in the PRINT statement indicates
to the computer that the printer is to move to the next print zone.. If
the fifth.print zone has been filled before the comma {s encountered, the
information will be printed in the first position of the following print
line. :

For instance, PRINT 10, 20,30,40,50 causes the following to print.
0 10-~nreccccnncnidlemceccnnccnna] J)renacncncnn- = f)neerconccenn~ 50

o
0

O

and PRINT 10,20,30,40,50,60 causes the following to print.

0 l0-rrrmccccacnn|2enccccacan cce Y)ecncccccnnaaa 4Qeccrancancaaa}50
o 60 . '
[\

2 4

< N

Ncte that each time @ PRINT instructinm is encountered, printipg will begiﬁ
in the first zone of a print line.

For eaxmple: PRINT 10,20
PRINT 30,40 causes the following to print

0 10~===ea=a} 20
0 30~rmcmea- 40

' TERMINATING PRINT STATEMENT WITH A COMMA

A comma placed at the end of the PRINT statement causes the printer
. to continue printiug in the next print position of the line previously
written. : .

For example: PRINT 10,20,
PRINT 30,40 causes the following to print.

0 10-=-==co=cocee|20eacacaaa- P | | I p—— )
° .
o .. . .

Titles which contain more than 15 characters will occupy more than one print
zone.
For example, PRINT "SCALED SCORE INFORMATION"

o SCALED SCORE_INFORMATION
(+)




10
SHORTENING SIZES. OF A PRINT ZONE

A semicolon can be used in a PRINT statement in place of & comma to
shorten the size of & print zone (remember each print zone contains fifteen
positions). The following will result when & semi-colon is included.

If the number printed contains 1-3 ctharacters, the zone is shortened to
6 spaces; if the number contains 4-6 characters, the zone is shortened to
9 spaces; if it contains 7-9 characters, the zone is shortened to 12 spaces;
for numbers of 10 or more characters, the zone is not shortened and contains

. 15 spaces. . Number Size ~ Zone Size - L —
1-3 6 s S~
4-6 9 _ S
7-9 12 o
o 15
For example: PRINT 20; 3578; 30 would cause the following to print.
0 20-2==13578ec~en]|30==n- .
(*] . ‘ 5
: N

Semicolons and commss may be intermixed im & PRINT staté&i_éht.~ Ayl

TABULAT ION - T~
. N
~ A TAB command used in a PRINT statement causes the computer to print in>
formation beginning in the position specified. This somewhat resembles a
tab stop on a typewriter. Tab arguments from 1 to 72 may be used. If the
argument {8 less than the current print position TAB has no effect. The

semicolon has to be used as a separator.

EXAMPLE: 20 PRINT TAB (10);2;TAB(20): "IS THE ANSWER"

1234567891011 1213141516 17 18 19 20

) 2 ' 1S THE ANSWER
)

3) STOP
FORMAT: line number STOP

This instruction is used to stop program execution
and may appear at any point in the program.

EXAMPLE: 325 STOP




\ | N .11

T~

4) END . :
FORMAT: II;;\nnger END

The END statement indlcates the termination of a program.
Every program must have the\gND statement as the last and
highest ‘line number. el

EXAMPLE: 25 END ™~

You are now ready to write a BASIC program which will enter chronological
age and 1Q information into the computer and then priit it so that it may
. be retained as a permanent record. Jhis, of course, is a trivial program
< and not one that would ordinarily be coded. However, we only have.a limited
‘ number of instructions at our disposal at this time and thus this is all we
are capable of doing so far. -

10 INPUT—C,1 .

20 PRINT "Chromnological age =", C, "IQ=", I

30 END Y
When this program is executed, a question mark will be printed on the terminal
when the INPUT instruction is encountered. The question mark is requesting
the user to enter the value of the chronologcial age and the IQ. Assuming
the child is 109 months and has an IQ of 118, the uSer would type 109,118 after
‘the question mark. (Note that the usér must enter chronological age before
IQ to ensure correct processing; th’) The computer would then print on the
terminal: -

Chronological age = 109 IQ = 11 L

as & permanent record for the user.

At this point we are now ready to learn the processing instructions provided
the user by the BASIC programming language.

5) BASIC EXPRESSIONS AND REPLACEMENT STATEMENTS.

There are five basic arithmetic operations which can be performad
by the BASIC prugramming language: addition, subtraction, multi-
plication, division and exponentiation. The symbols used are:

addition + .
subtraction -
multiplication *
division /
exponentiation ¢

Parenthesis are often used to make explicit the order in which an
expression should be evaluated, although there are specific rules.
which are used by the computer that make the inclusion of parenthesis
unnecessary. For instance, theexpression A/B+C 'might scem ambi-
guous; is A divided by B and then added to C, or is B added to C

and then A divided by this sum? The order of operations rules clarify
this apparent problem. The rules state:

L
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1) All exponentiation is done first.
2) All multiplication end/or division ifs done second.
3) All addition and/or subtraction is done last.

. ~ 4) Ordering within each level is from left to right.
’ ‘ . 5) Parenthesis may be used to modify or simply clarify
- the ordering presented above.

What then is the meaning of A/B+C?

How would you change this expression so that the entire sum B+C is
divided into A?

It is meaningless to simply compute @ value without placing the value

in one of the containers of the computer, printing it or using it

to direct instruction ‘execution. A=E/Fx3 1s a replacement instruc-
tion or assignment instruction. It is termed this because the number
found in the container nawed E is divided by the number found in

the container named F. This quotient is then multiplied by three

and the result is placed in the container named A, What is the

meaning of Cl=C2xC372/6 and in what order are the operations performed?

10 A=l
20 A=A+2
30 A=A+2

This sequence shows more clearly why this type of instruction is
called a repiacement instruction.

1) 10 A=l The container.pamed A will have the value 1.

2) 20 A=A+2 A+2 means take the current value found in the
container named A and add two to this value.
The result would be 1+2. The instruction
further requires that the result be placed
back into the container named A. So after
this instruction is executed, container A
has the value 3 in it.

3) 30 A=A+2 What will the value of A be after this instruc-
tion is executed?
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EXERCISES

1) True of False

a) Each print line has five print zones.

b) Every print zone of a print line must contain information before
the line can actually be printed.

c) A semicolon is used to change the size of the print zonme.

d) A PRINT statement may never end with a copma.

e) The comms in the PRINT statement indicates that the printer is
to move to the next prirt zone.

f) Printing ends whenevér the fifth zone has been filled.

g) PRINT 10,20,30 and the sequence PRINT 10,20 PRINT 30 will both
cause the same information to print in the same format. :

h) Titles can only contain 15 characters because they must not
overrun print zone boundaries.

1) Semicolons and commas can be intermixed in any PRINT statement.

j) A semicolon reduces the size of the print zone to b spaces,

2) On the imaginary output forms show what would result from each of the
following: - 7
a) PRINT 99,732,55.

b)

c)

d)

e)

("]

PRINT "AVERAGE SCALED SCORE™, 32

)

*]

PRINT 1053; 32; 521, 10  °

o

0

PRINT 10,5534,
PRINT 925,36

o

0

PRINT 25,7532
PRINT 671,11

0

[»)
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f) PRINT TAB(2);"THE ANSWER="';TAB(30);7

[2)
0

g) PRINT “THE ANSWER=";YAB(20):P where P contains the value 10

O
O

~ 3) what will'A and $C contain after the statement 10 INPUT A,$G is executed.
Given the students enters 25,"SALLY SMITH" at the terminal

4) List the order in which the operations in the following exptessions
would be performed.

a) B=A+C-3.0 .
b) C=I*54J/K >
c) ReX*(Y+Z)

d) F=(GHK/5.0-7)*,321
e) FPrGHK/5.0-7%.321

5) What is the me;htng of each of the following:

&) B=C+D-5
b) D=D+3
6) What will be the value of A after the following instructions have been
executed?
) B=3
A=1
C=5
8) A=A+B+C
b) A=A+3
c) A=B*C/5
d) A=A+A

e) A=(B+C*2)/4T2

7) Write a program which will compute and print a child's IQ when his
chronological age and mental age are available. _
(tint: MA=(Chronological Age X 1Q)/100 !
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8) Kenny was referred to the Northwestern Learning DisabiTities Center be-
cause of an apparent‘xanguage problem. The Picture Story Language Test
was used as one of the diagnostic instrumemts, Write a program which
will produce a neat record of his test results. Compute the words per
sentence (IW/TS), Total Unit (NW+TO), Total Correct (TU-TE) and Syntax

" Quotient (TC/TU x 100). Your printed output should resemble the following

with the appropriate WPS, TU, TC, SQ information included.
Productivity

Total Words (TW) 63 ' /
Total Sentences (TS) 5
Words per Sentence (WPS)

Syntax Scores .
Number of Words (NH) 63 .
Total Omissions (TO) 3
Total Units (TU)

Total Errors (TE) 3
Total Correct (TC) .
Syntax Quotient (5Q)

9) George was referred to the Northwestern Learning Disabilities Center be-
cause of his apparent reading dif’iculty. He was given the WISC
as part of his diagnostic test battery. Write & program which will
produce a neat record of his WISC results and which will compute an
average scaled score of all of his subtests, an average scaled score
for his verbal subtests, and an average scaled score for his performance

subtests.
VERBAL PERFORMANCE
Information 12 Picture Completion 10
- Comprehensjion 12 Picture Arrangement 13
Arithmetic 7 - Block Design 15
Similarities 10 Object Assembly 17
Vocabulary 6 ‘ Coding 9

Instructions of a program are normally processed in order; however, there
are a few BASIC statements which can be used to alter this normal sequential
processing. The GO TO is used to ekecute an unconditional transfer (trans-
fer automatically to another section of the program) and the IF is used to
execute a conditional transfer (a transfer somewhere only if a specified
condition is met). These two transfers are analogous to the sentiments
presented in the statements:

1) 1 am going on vacation this summer. (Unconditional).

2) 1 will go on vacation this summer only if I have saved $1,000
by that time. (conditional)
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6) GO TO.
FORMAT: line number GO TO line number
EXAMPLE: 10 - GO TO 30

This inséruction clusesiln unconditional transfer. This statement

. causes the instruction at the referenced line number to be executed
.next. Normal sequential processing will continue from that point.
10 B=0 (:j START )
20 INPUT A 1
30 B=A+B
40 PRINT B v
50 GO TO 20

PRINT ACCU-
MULATION |

< .
Statement 50 causes statementd 20-40 to be repeated. This is a
classic example of a "loop".  This looping operation is the main
reason it pays people to write computer programs. A series of
instructions need only be coded once but can be executed several
times.

It is important to follow the value of B each time the sequence
20-40 is executed. Let's assume that the data entered is
A=2, A=8, A=9

First Execution Second Execution Third Execution
B A B A B A
10 B=0 0 2 - - - -
20 INPUT A 0 2 2. 8 10 9
30 B=A+B o2 2 10 8 19 9
40 PRINT B 2 2 10 8 19 9
50 GO TO 20 2 2 10 8 19 9
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1) 1IF
FORMAT: _line number 1 'r THEN n

where r i8 a relational expression and n is a line number

EXAMPLE: IF 1I=8 THEN 165
IF J 2 THEN 20
&~

The IF instruction causes a conditional transfer to the line number speci-
fied. The relational expression is the portion of the instruction that speci-
fies the condition which must be satisfied i{f control is to be transferred. If
the condition is judged true, the program control transfers to the statement
number specified, but if it is judged false, the next sequential statement
is executed.

There are six conditions which can be tested in a relational expression.
Relational expressions can be used to test whether the value of two expressions
are equal, not equal; can be used to test whether the velue of one expression
is greater than a second, greater than or equal to a seccnd, less than a
second, or finally, less than or equal to a second.

The codes used for these relationships are:
equal to

& ) or X not equal to
>» greater than

/7 =or= > greater than or equal to
Z less than
< =ors= ¢ less than or equal to

The IF instruction is often used to determine when all the data has been pro-
cessed. If the programmer knows the exact count of his data cards, he might code:

10 IF C1=20 THEN 30

30  STOP
40  END

where Cl is a cbunt of the number of records processed. There are 20 records
in this example. ' :

A more flexible method, miwcver, for terminating program execution is to
enter as the last record one which contains unrcasonable data and then to test
for this condition. For instance:

10 INPUT 1
20 IF I=999 THEN 30

30 STOP
40  END

where I contains IQ scores and an IQ score of 999 is unrecasonable and therefore
it is used to signal to the program that it has processed all the data records.
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B With this explanation you should be able to thoroughly understand the
following program. '

10 REMARK CONVERT IQ AND CHRONOLOGICAL INFO INTO MENTAL AGE INFO
20 Cl=0 ’ :

30 IF C1=3000 THEN 90

40 INPUT A,IL
50 Cl=Cl+1

60 M=(AX1)/100

70 PRINT M

80 Go TO 30

920 sTOP -

100 END

20 Cl=0. Cl is infitiaslized to zero in step 20. Cl is being used as a
counter so that the program can terminate execution after it has completed
the mental ages of thirty children. All counters are first initialized

to 0.
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30_IF C1=3000 THEN 90. Directs a transfer to statement 90 only after the
variable Cl has the value 30. If Cl equals anything other than 30 state-
ment 40 would be the next instruction to be executed. This is the situation
the first time statement 30 is executed because Cl will have the value 0
at that time. How many times will statement 40 be executed in this program?

40 _INPUT A,I. The INPUT instruction requests the chronological age and
1Q information from the user. ,

30 Cl=Cl+l. Counts the number of children 'who have been processed.

The first time this instruction is processed . the value of Cl will be changed
to one, i.e., Cl=0+l.

60 M=(A*1)/100. Computes the mental age score from the child's chrono-.
logical age and IQ information. The chronological age {s multiplied by

the IQ score. This product is then divided by 100.

70 PRINT M. Prints for each éf the thirty children the mental age value
which was computed by the program.

80 GO TO 30. Transfers control to the IF instruction to check whether
all thirty children have been processed by the program. '

90 <STQP- Terminates program execution and is executed only after Cl=30.
J

.

100 END. - This must be the last statement in every BASIC program.
It is important that the student realize thdt there are usually many

ways to solve and program his solutior to the problem.’ This program could
have been coded:

10 REMARK CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MENTAL AGE INFO
20 C1=0
30 INPUT A,I
40 Cl=Cl+l
50 M=(A*1)/100
60 PRINT M B
70 IF C1< 3000 THEN 30
80 “~ STOP _
90 END
Do you see why? How does this program differ from the original one?
s .

»
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_ EXERCISES -- BASIC INSTRUCTIONS

. 1) Write the BASIC instruction which will cause an unconditional transfer
. | : to statement number 25.

2) Write the BASIC instruction which will cause a conditional transfer to
to statement number 25, based on the condition that the value of the
variable B is less than the value-of the variable A.

3) Write the BASIC instruction which will multiply the sum of E and F
by M, and place the result back in M.

4) List the six relations which can be tested in am IF instruction,

5) Write two BASIC instructions which will cause an conditional transfer
to statement number 36, based on the condition that the value of the
variable Z is greater than the value of the variable X.

S

6) Describe bricfly in wcrds what is being done in each of the following
programs:

a) 10 X=0
20 INPUT A,B,C,D
30 X=X+1
. 40 A=(A+B+C+D) /L
50 . PRINT A
60 IF X<€50 THEN 20
70 END




b)

c)

7) + a)

b

c)

8) a)
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10 INPUT G,C,M,R

20 G=G+5.2

30 L=(G+CtM)/3 :
40 Q=(R/u)*100 .
S0 PRINT Q o
60 > END '

10 C=0

20 INPUT S

30 C=S+C

40 PRINT C

50 GO TO 20 °

How many times will instructions 20 through 50 be executed in
program 6a?

\ (-]

How many times will instructions 10 through 50 .be executed
in program 6b?

&

L)

How-many times will instrucrions 20 through 40 be executed in’
program 6c¢?

Kl

Given that the initial values entered into program ba are
A=6 B=10 C=12 D=8, what will the value of A be after
statement 40 {8 executed for the firsc time? .

‘What numerical value will be. printed by 50 PRINT A, the first time it is

b)

c)

executed?

Given that the initial values entered into prbgram 6b are
G=5.5 C=10.3 M=10 R=2.5 what will the value. G bhe after
statement 20 is executed? Wwhat will the

value of L be after statement 30 is executed?
What numerical value will be printed by 50 PRINT Q?

Given _ha: 5=2 the first, time statement 20 in program bc is
executed, $=10 the second time, and S=9 the third, what will
be printed the first time statement 40 PRINT C is exccuted?

- ; the second time? i _ the
third time it §s executed? _ ] \\"
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9) 1Identify the correctly coded instructions. For those which are unaccep-
table to the BASIC programming language,  specify the rule which makes
: _ them unacceptable. v .
s ‘ . ‘ ACCEPT. UNACCEPT. wHY UNACCEPT,

LT 8) 10 A:2A22+1 »

b} 20 INPUT "This program coﬁputers 1Q scores", I

. ¢) 2535 INPUT B,C2,C3,C5

-d) 342 PRINT "1IQ SCORE", Q

e} 210 IF AD=< GO TO 20
. £) 210 GO TO "NEXT INSTRUCTION"

g) 310 STOP PROGRAM

) | . h) 310 PRINT 20,30,40

i) 270 INPUT 20,30,40

o j) 1IF B2«<B3 THEN 991

" . .
Y »

10) &) The Illinois stute regulations considers & child to have failed the

. . . " Audiometric Screening Test if he does not respond at two or more’ fre-
quencies in the same ear at the screening level. The state regulation
. require.. that screening be done at the frequemcier of 500, 1000, 2000

4000 at a hearing level of 25 dB. Because the frequency range, 500-2000
is critical for the acquisition and use of language and speech, it
appears that the failure criteria should be more stringent. For example,
@ child is qonsidbréd to have failed if he does not regpond at one or
-.oce frequencies in the 500-2000 Hz range.

Write a program which will list those children who have not passec the
screenlng test, based on this more stringent criteria. ("HINT": You
must enter ac data a student identification nuwber and .a pass-no. pass
indication for each' frequency at the 25 dB level. Try using 1,2,3 as &
student identification number and use a.code of 0 for no pass and a
code ‘f 1 for a pass indication.)

DATA: Right Ear 500H2 1000Hz2 20004z 4000Hz
| Child 1 -~ Pass ‘'Pass Pass Pass
i Child 2 No Pass . no Pass Pass Pass
T _ . Child 3 No Pass No Pass No Pass No Pass
o S Child 4 No Pass  Pass . Pass Pass -
) chile 5 Pass Pass No Pass No Pass
Child 6 Pasé Pass Pass . No Pass

- v
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If you choose to use an input statement of the form INPUT, I,A,B,C,D

then you would enter 1,1,1,1,1 based on the above HINT for child one
and 2,0,0,1,1 for child two and so on.

—

b) Using the above data write a program which will list those
children who have not passed the screening test using the Illinois
State regulations as a screening criteria.




of

24

'FURTHER INFORMATION ABOUT THE BASIC PROGRAMMING LANGUAGE

(for those who want to be slightly more accomplished : -\
BASIC programmers)

SUBSCRIPTED VARIABLES

Basic allows the programmer to define one variable name to enter &
large list of information. This is done with a BASIC subscripted
variable. A subscripted variable takes the form of variable name
followed by parenthesis which encloses an integer constant. (NOTE the
variable name must follow the same naming conventions as presented
above for unsubscripted variables, ie, one alphabetim or two characters, the first.
which must be alphabetic, and the second a numeric character). :

EXAMPLES: K(2)
K3(4)
1(8)

The above examples represent only singly subscripted arrays
. However, BASIC does also allow doubly K(2,3) and triply
subscripted K(1,3,7) arrays. To better understand subscripted variables,
let's study how theycan be used to reference a list of numbers. Suppose
44, 48, 46, 48, 45, 32, 36, 36, 30, 38 represented the scaled scores that
a child received on the ITPA. One might define array S and have:

s(1) 44
$(2) 48
S(3) 46
S(4) 48
$(5) 45
5(6) 32
s(7) 36
s(8) 36
s(9) 30
s(10) 38

where the variable name S(1) wéuld be used to reference the firai scaled
scores (44), S(3) to refereance the third scaled score (46). How would
you reference the last scaled score?

I LY
As long as you only plan to reference a 1ist of ten items, you need not

tell the computer cxplicitly that a variable is subscripted. 1f, however,

you plan to use the subscripted variable to reference more than 10 items

you must include a DIM statement.

DIM Vy(L1), VZ(LZ)“'Vi(Li) - where Vy,V3...V4 18 the iist of array
. names which will contain more than 10
items.
- Lj,L,...L; is the maximum number of
items each array might contain.



EXAMPLE: DIM-A(25), A3(50)

A

The DIM is the way of explicitly telling the computef that a variable {s

subscripted. . It may appear anywhere in a program.

FOR and NiXT Statements ’ .

FORMAT : FOR V = S1 TO S2 STEP S3 =~ where V = any var

fable

slninitial value agsigned V
So=maximum value V can reach

S3=value by

which V 18 in-

_ creased each time the NEXT
© statement is executed.
51,552,849 can be any expression.

NEXT V - where V is the same variable specified

statement.
EXAMPLE FOR X=1 TO 10 STEP 2 "FOR  S=1TON
: NEXT S
NEXT X '

The FOR-NEXT statements greatly facilites the definition and

in the FOR

control of

repetitive operations. In general most information processing procedures
have repetitive processes inherent in them. It is for this reason that
the FOR-NEXT is such an important BASIC instruction. The FOR=NEXT may be.

best understood by looking at the following examples:

EXAMPLE 1.
10 C=0
20 S=0
30 IF C=10 THEN 80
40 INPUT J
50 C=C+1
60 S=S+J
70 GO TO 30
80 next instruction
is equivalent to:

EXAMPLE 2. 10 C=0

20 $=0

30 FOR K=1 TO 10 STEP 1
40 INPUT J

50 C=C+1

60 S=S+J

70 NEXT K

80 next instruction

The FOR-NFXT causcs the repeated execution of the instructions folldwing the
FOR and preceding the NEXT. In general terms, the FOR statement causes

V to be assigned the value Sj, the first time it is executed.

Each time the

NEXT instsuction is encountered the value of V is incremented by S3 and a test -
is made to see if the value of V=Sp. If this limit is reached, the next sequential
instruction is executed. If the limit has not been reached the instruction

- following the FOR is reexecuted. Therefore, in the above example K {s set
to 1 and each time NEXT K is executed the value of K is increased by one and a test
is made to see if K«10 (the 1imit value). The FOR=NEXT can be shortened when incres

menting is to be by ones. You can simply omit the fincrement
FOR K=1 TO 10 could have been used in the above exa& >le.

porttob.ﬂfvbr e:nup;es'

——
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To further study the FOR instruction, let's recode the example presented
on page 19. _

10 ~ REMARK=--CONVERT 1Q AND CHRONOLOGICAL AGE INFO INTO MA INFO
L 20 Cl-0 :

30 IF C1l=3000 THEN 90

40 INPUT A,I

50 Cl=Cl+1

60 M= (A*I) /100
70 PRINT M

80 GO TO 30
90 STOP

100 END

would become:

10 REMARK-=CONVERT IQ AND CHRONOLOGICAL AGE INFO INTO MA INFO
20 FOR Cl=1 TO 3000

30 INPUT A,1

40 M=(A*1)/100

50  PRINT M
60  NEXT Cl
70 STOP
80 ° END

Do you see why?
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as 1y,

kel

EXERCISES - SUBSCRIPTED VARIABLES, FOR NEXT .

1)

a)
b)
c)
d)
e)
£)

8)
h)

i)
k)

2)

4)

a)

b)

c)

d)

Identify the correctly coded subscripted variables. For those wliich are
unacceptable in BASIC, specify the rules which makes them unacceptable.

Acceptable Unacceptable Why Unacceptable

J(B)
K2(6)
2K(6)

R33
M(3,3)
L(.05)
Q(18)
F(3,7,1)
G9(3,2)
GM(5)

T
Hllllll

<

Code the DIM statement for the subscripted varfable T so that the following
information can be stored in T:
.3, 9.6, 10.5, 6.55 13.3, 10.4, .01. 9.25, 15.7.-17.3. 18, 2Yv

In the above afray T what would be thelvalue of

T(7) .

T(3)

T(12)
. T(15)

Identify the correctly coded FOR instfuctions. For those which are unacceptable
in BASIC, specify the rule which makes them unacceptable.

’ Acceptable/Unacceptable Why Unacceptable
FOR S=1 TO 20 STEP 2 .
e
°
NEXT S
FOR S=1 TO X
NEXT 2

FOR S=1 TO X STEP 1
NEXT X

FOR T=2 TO 10 STEP 3
NEXT T




5) how many times will the instructiomns within the range of the FOR-NEXT be
executed? '

. a) N=3 answer
o S=0"

ot FOR X1 TO 19

S=5+X

NEXT X

b) N=3 answer
S=0
FOR X=1 TO N
"8 S+X
NEXT X
- ¢c) N=3
- ' S=0 ,
FOR X=1 to 19 STEP 2 answer
S=8+¢X
NEXT X

6) Code the FOR'NEXT sequence whith would be equivalent to:

10 1=0 - :
20 INPUT J

30 I=1+1

40 PRINT J

50 IF I >C5 THEN 20

. 60  STOP
- 70  END
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PROGRAMMING WITH SUBSCRIPTED VARIABLES, DIM AND FOR-NEXT INSTRUCTIONS
EXAMPLE: Write a program which will proiess the READING ACHIEVEMENT SCORES

for 50 children. Compute the mean Reading Achievement Score and
print this mean as well as the test record for each child.

Hint: You cannot compute a mean of all the children until all
the records are read. : -

C . { start ) ' o

4

INITIALIZE
ACCUMULATOR

e - L i)

ACCUMULAT &
ACHI EVEME:.
SCORE

COMPUTE
ACHIEVEMENT
AVERAGE

PRINT / .
-/ AVERAGE '

-

€

10 S=0

20 FOR I=1 TO 50
30  INPUT M$,R
40  PRINT M$,R

50  S=5+R
60  NEXT I )
70 A=R/50

- 80 . -PRINT A
90  STOP

100 END o
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How would this program be altered if one was working with an unknown population
size?

5 Cl=0 '

10 S=0

20  INPUT M$,R
30 IF R=999 THEN 80

40 Cl=Cl+1
-~ 50 PRINT M$,R

60 S=S+R
.70 GO TO 20
80 A=R/Cl

90 PRINT A
100 STOP

110 END

Looking at @ more difficult version of this problem:

Example: Write a program which will process the READING ACHIEVEMENT SCORES
for 50 children. Compute the mean reading achievement score -
and print only the test records for those children who fall
below this mean. :

HINT: 1) One cannot cowpute a mean of all the children until

all the records have been processed.
2) One cannot determine those childrenm whose scores

fall below the mean until after the mean is computed;
therefore it is necessary to save this information
somehow. It would be difficult to save this information
in 50 different variables; therefore one should
choose to use subscripted variables..

INITIALIZE

.- aa - e S ‘e —‘.
s'roms ACCUMULATE
INFOR:;M‘ION ACHTEVEMENT
SCORES




10
20

- 30

40
50
60
70
80
85
90
95
100
110
120
130
140
150

What changes ‘would you make to this program if the population size was

DIM I$(50), R(50)

S$=0

FOR J=1 TO S0

REMARK--1$ is the identification, R is the score
INPUT IS${J),R(J) .
REMARK ACCUMULATE THE SUM OF READING SCORES
S=S+R(J) ' \
NEXT J ,

REMARK=--COMPUTE THE AVERAGE

A=S/50

CHECK FOR CHILDREN BELOW THE AVERAGE

FOR J=1 TO 50

IF R(J) > =A THEN 130

PRINT 1$(J),R(J)

NEXT J

STOP

END

unknown?

31
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BASIC PROGRAMMING PROBLEM 1

Jim was referred to the Northwestern Learning Disabilities Center for
diagnosis. It was reported that he had difficulty reading. The clinic staff
decided to administer the entire Illinois Test of Psycholinguistic Abilities
(ITPA) to check for possible auditory or visual processing problems.

Write a program which produces a neat record, with the appropriate
subtest names. Compute and pfint his overall ITPA scaled score average,
his auditory-vocal average and a visual-motor average.

Auditory Reception 44 ]
Auditory Association 48 Use these to compute the
Verbal Expression 46 _ Auditory-Vocal scores
Grammatic Closure 48
Auditory Memory 45
Visual Reception 32
Visual Association 36

Use these to compute the
Manual Expression 36 -
Visual emory 30 visual-motor scores
Visual Closure 28
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BASIC PROGRAMMING  PROBLEM 2

The Almac School system requested that all their teachers complete &
pupil behavior rating scale for each member of their class. The school .
system hoped to use this as part of a total diagnostic battery to aid in
the identification of children suspected of having @ learning disability.

Write a program which will produce a neat record of the pupil rating scale
completed by Mrs. Donothing for Tommy Monster, and which computed an

- average total rating and an average rating for each of the five areas of
behavior, i.e., Auditory Comprehension and Listening, Spoken Language.
Orientation, Behavior, and Motor.

-
-

The rating scale is attached.

DATA for Tommy quster

Auditory Comprehension
1. Rating of 3
2. Rating of 4

Spoken Language
1. Rating of 2
2. Rating of 2

Orientation '
1. Rating of 4
2. Rating of 2

Behavinr
1. Rating of 5
2, Rating of 4

1. Rating of 2
2, Rating of 1
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BASIC PROGRAMMING PROBLEM 3

k . - ' ] . ' ’," .
Write one program which analyzes the. records of five children and which . S

1) will report a neat record (with appropriate subtest names) of cach o ;e
child's Illinois Test of Psycholinguistic Abilities (ITPA) :

2) will coﬁpute and print an average ITPA scaled score

3) will determine and print those subtest scores which fall 8 points or more
below the child's average scled score '

for each of the five children.

- -

DATA:
Child 1 - A.R. 44 Child 2 ~ *A.R. 45
A.A. 48 A.A. 29
V.E. &€ ) TTTTVLEST 3 T T
- 6.C. 48 . G.C. 48
AM., 45 : A.M, 43
. V.R. 32 V.R. 41 ,
V.A. 36 V.A. 51 '
M.E. 36 M.E. 40 X
V.M., 30 V.M, 46 ,
v.C. 28 v.C. 39 !
*
Child 3 - A..R 33 Child 4 - A.R. 20
A.A, . 42 A.A. 16
V.E. 45 V.E. 19
G.C. 48 G.C. 18
AM, 43 AM. 27 -
V.R. 36 V.R. 17
V.A. 37 V.A. 14
M.E. 43 M.E. 27
V.M. 46 V.N. 6
v.C. 35 v.c. 13 -
child 5 - A.R. 27
9 A.A. 17
§ V.E. 25
) c.C. 25
o AM. 33 )
V.R. 23
R V.A. 28 ) Ny
: M.E. 29 -
V.M. 24 -
v.C. ) &

25



BASIC PROGRAMMING PROBLEM 4

student clinic performance by computer.
each student's average grade as recorded by their supervisors on their Clinic
Eveluation Forms. The administrators are also interested in having a list

38

The Administrators at the Northwestern Speech Clinic would like to evaluate
They are intercsted in computing

of those students who are performing below average work in one or more of
the categories of evaluation.

Write a program which will:

a) Compute and print a student's average score based on the scoring:
Superior=5, Strong=4, Average:=3, Fairs2, Inadequate=l :
b) Compute and print'an average score for each category of evaluation
j using the above scoring technique
c) Note on the- printed output ail studen:s uho have performed below o
) a 3.5 average in one or more categories of therapist evaluation.
d) Compuce‘ﬁnd print a count of the students who will receive A's, B's,
C's, F's, based on the grading criterion.
° 4-5 = A
3-3.9.= B
® 2-2.9=C
- 1"109 = F

The felluwing is a sample of the evaluation form used.

THERAPY PLANNING

1. Ability to evaluate patient needs
and formulate appropriate quarter
goals.

2. Determining racionale for therapy
procedures - .

3, Utilization of baseline measures in

Q

';Rﬁgj. Overall rapport ie interviewing

planning.
THERAPY MANAGEMENT .o

1. Preparation for therapy sessions
(lesson plans)

1Y

2. Selection and use of appropriate‘
materials and activities (consistent
with goals, age, interest)

'3, Selection and use of appropriate

reinforcement procedures (reinforcer
schedule, obvious, meaningful)

DIAGNOSTICS

1., Ability to determine pe~tinence of
pretest information
2. Abflity to interpret test results

Superior

Strong

Ave;age ~ Fair

Inadequate
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The following data should be used:

Super. = Superier. Str. = Strong Ave. ~ Average Fair

' THERAPY PLANNING , THERAPf.MANAGEMENT ' DIAGNOSTICS s

1 2 3 ' 1 2 3 1 2 3
Thérapist_l Supr. Str. Super. Str. Str, Str. Str. Ave. Str.
Therapist 2 Ave. Str. Ave. -  Ave. Ave.  Ave. Fair Ave. Fair
Therapist 3 . Str. Ave. Ave. Str. Str. Str. ‘Fair  Fair Fair
Therapist 4 Str. Supr. Supr. ' Subr. Supr. Supr. Str. Str. Str.

-

Therapist 5 Fair Ave. Fair " Fair Fair Fair Str. Str. Str.
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BASIC PROGRAMMING PROBLEM 5

Write a program which analyzes the files of five children and which will

1) prepare a neat reco:d (including titles) of each chitd's file ,
: ' 2) compute and print the average verbal, performance, and full scale 1Q scores
‘- on the Wechsler Intelligence Scale for Children (WISC).
HINT: (Verbal IQ score child 1 + verbal IQ score child 2 + verbal IQ score
score child 3 + verbal IQ score child 4 + verbal IQ score child 5)/5
= Verbal TQ AVERAGE

-~ 5),Label in ‘some manner -he records of the children whe had a discrepancy of
more than 6 points b:tween their verbal and performance IQ scores on the WISC.

DATA " WISC Scores

Name Age Verbal - Performance Full Scale
C. Hanes 7.3 9% . 100 ' 98 - -
D. Field 6.5 100 100 . 100
H. Noxth =~ 9.3 110 120 115
« E. Start 10.5- % A0 103
F. End 12.3

100 9 97

BASIC PROGRAMMING PROBLEM 6

Mrs. Mary Jones, a mathematics teacher at Jordan Jur. High, has hired you to
assist her in processing her class information by computer. Her most recent
request is-for you to analyze the results of the class mid -term exam. You are .
tc write a program which will: ‘

1) compute and print the class mean on this midterm _

2) Prepare two lists, one which will contain the test information of those equal
to or above the mean and second, which will contain the test information of
those below the mean, ' |

DATA NAME TEST_SCORE
HANES 83
PROOF 94
MEAN 100
BELT 63 '
SALTER .76 -
SBAL - 94 '
GRANT 100
CIDER 61
. HANKS 73 . .
| SIDES 89 -
. . MIDDLE 98
HODGE . 43
CARLS 79
HALL 96
CHAR 98

END 65




ANSVWERS - to problems found on pgge 6‘4 §

_ I
. ! r
1) a) constant '4 i
b) constant : i_ !
c)  variable T‘ | s
d) wvariable | ;
" e) constant / -
f) constant . . ]
g) variable : |
h) constant :
i) wvariable
J) wvariable
2) a)  acceptable _
b) acceptable : ' -
¢) unacceptable. A variable name may only contain two characters.
d) unacceptable. A variable name way not contain any special characters
—e) unacceptable. A varisble nams dan only contain a digit as the e
second character} i.e., 0-9 .
f) acceptable *
g) acceptable l
h) unacceptable. A string variabile is named with a two character iden-
tifier. The fiyst character must be alphabetic and
. the second must be a dollar sign
1) unacceptable. A string constant must be enclosed in quotes.
J) unacceptable. A variable neme must begin with an alphabetic character.
k) acceptable -
\ 1) acceptable -
3) 10 INPUT A,C "
: 20 C=A+C - Any numberpng would be acceptable as loag as the
30 PRINT C numbers are assigned in increasing order of magni-
40 . STOP tude and no two statements are given the same
50 END ¢ numbers. .
4) No, the statement C=A+C must bo numbered. All BASIC statements must
be numbered. °
S5) a) F -
. b) T |
c) F |
d) F /
e) T !




ANSWERS - to probiems found on page 13 \\\\\ 42

1)

2)
a)

a)
b)

¢)

- d)

e)
£)
8)

" h)

1)
)

o

ox3 &3 %) 03 1y =3 023 3 07 )

9:9----------%732-----'- ----- 115_5

T e Mgw“_-_wz,bz R
¢) o 1053----4;2---- 2l-aenoeen ===-l0
. 1

kY
e)

g)
3)

4)

3)

o &I
o

10=2ccccccoaee ;;_a:.-----------p------------bs
25=zacomacanaad?532
0 67lcmcecmv=- =il

0-THE ANSWER®eccrececcccecncnna 7
O0THE ANSWERs===c=n=e=10 '

A will contain 25

$G will contain SALLY SMITH

a)
b)
c)
d)
e)

a)

b)

Means take the current value found in location C and add to this
the current value found in location D. Subtract 5 from the sum
and place the results into location B.

Means take the current value found in locatfon D and add 3 to it.
Place this sum into location D.

s



6)

7)

8)

.a) 9
b) 12
c) 3

“d) 6

10
20
30
40
50
60
70

10
20
25
30
35
40
45
50
55
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200

REMARK - PRINT 1IQ, GIVEN CA and MA
REMARK -~ IQ = MA/CA%100

INPUT

M,C

I=M/C#100

PRINT
STOP
END

"INTELLIGENCE QUOTIENT=", I

REMARK ~ PRINT PSLT RESULTS

INPUT W,S,N,0,E

REMARK COMPUTE WORDS PER SENTENCE
W2=W/S »

REMARK COMPUTE TOTAL UNITS

PRINT

PRINT

PRINT
PRINT
PRINT

.- PRINT

IRINT
PRINT
PRINT
sTop
END

U=N+0 '
- REMARK COMPL TOTAL CORRECT
C=U-E :
REMARK COMPULE SYNTAX QUOTIENT
Q=C/Ux100 '
PRINT "PRODUCTIVITY"
PRINT "TOTAL WORDS (TW)="",W

"TOTAL SENTENCES (TS)=",S
"WORDS PER " '  "ENCE (WPS)=",W2

"SYNTAX SCORES"

"NUMBER OF WORDS (MNW)="',N
“FOTAL . OMISSIONS (T0)=",0
"TOTAL UNITS (TU)=",U
“TOTAL ERRORS (TE)=",E .
“TOTAL CORRECT (TC)=",C
"SYNTAX QUOTIENT (5Q)=",Q

43



9) 10 " REMARK COMPUTE AVG TOTAL SCALED SCORE-WISC
. 20 REMARK COMPUTE AVG VERBAL SCALED SCORE-WISC
' 30 REMARK COMPUTE AVG PERF SCALED SCORE-WISC
40 INPUT V1,V2,V3,V4,V5,P1,P2,P3,P4,P5
3 50 T (VIAV24VIHV4HVSHPLHR24PIHPL+PS5) / 10
€ ® 60 V6= (VIAV24VIHV44V5) /5
" . 70 P6=(P1+P2+P3+P4+P5) /5
- 80 PRINT "VERBAL"
. ' 20 PRINT "INFORMATION",V1
100 PRINT “COMPREHENSION", V2
- 110° PRINT "ARITHMETIC",V3 0
120 FRINT "SIMILARITIES",V4
S 130 PRINT "VOCABULARY",V5
140 PRINT " ", "VERBAL AVERAGE=",V6
150 _PRINT
160 FRINT "PERFORMANCE" -
170 PRINT "PICTURE COMPLETIONY,P1
180 PRINT "PICTURE ARRANGEMENT",P2
190 PRINT "BLOCK DESIGN",P3
200 PRINT "OBJECT ASSEMBLY",P4
210 PRINT "CODING",P5 ¥
220 PRINT " ", "PERFORMANCE AVERAGE=",P6 !
230 PRINT 3
240 PRINT. :
250 PRINT " ","TOTAL AVERAGE SCALED SCORE=",T

ANSWERS - to problems found on page 19
| ' 1) 10 TO GO 25
. ' 2) 10 1IF §<A THEN 25.
10 ;;A)B THEN 25
3) (E+F)*M
B). my P s & 5 P 4=, D=
5) IET 27 X THEN 36
< or
IF X&£2 7HEN 36

. / .
6) a) The program prints an average of the values entered by the INPUT
statement. 1t has been written to process fifty data cards.

b) The program.adds 5.2 to the value originally entered in G. It
computes an -average of the new value of G and the values of C and M
entered with the INPUT statement., It divides R as entered by the

.. ' INPUT statement by this averege and multiplies this quotient by 100.

) c) This program accumulates all the data that is entered and prints
' out each new sum. :




n

8)

9)

45
a) 50 times
b) 1 time
¢) indefinite nuinber of times

-

a) 9
9

b) L=10.43
Q=24.27

2) 2
12
21

fad

4) unacceptable, Variable names can only contain two characters, the
first must be alphabetic and the second must be a digit. ?

b) unacceptable.' Only signed or unsigned numeric constants can be
-entered by the INPUT instruction.

é) acceptable

K]

d) acceptable.

e) unacceptable. The IF statement requires a,THEN 210 1F Ay =2 THEN 20
It will not accept a GO TO

f) Unacceptable. The GO TO statement must have a statement number
following it, it will not accept a string const#nt. '

g) Unacceptable. The STOP statement ‘requires that nothlng follow
the word STOP. : :

h) acceptable.

10)a

1) wunacceptable. Only variables can:be used in the INPUT statement
j) unacceptable. " ‘

10 =0 - .
20 IF C=6 THEN 110 -
30 INMUT, I, F1,F2,F3,F4

35 C=Ctl ‘

40 IF F1=0 THEN 80

50 IF F2=0 THEN 80

60 IF F3=0 THEN 80

70 GO TO 20

. 80  PRINT I,"500Hz=",Fl, "1000Hz=",F2,"2000Hz=",F3,"4000iiz=", F4

90 PRINT

100 GO TO 20 '
110 STOP
120  END



100
110

120

140
150
155
160
170

1180

130

46

S=0

e

IF C=6 THEN 170
INPUT, I,F1,F2,F3,F4
C=C+1

IF Fl=0 THEN 100 .

IF F2=0 THEN 110

IF F3=0 THEN 120

IF F4=0 THEN 130

GO TO 30

S=1

IF S=1 THEN 140

Se1 !

Go T0 70 p—

IF S=1 THEN 1%0

S=1 a

GoTo 80  '!

IFS 1 THEN 30 .
PRINT I, 500 Hz=",Fl, "1000Hz=",F2,"2000H2=",F3, 4000H2="",F4

PRINT

=0 |

GO TO 30 - . ——
STOP . . N

END
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- ANSWERS ~ Exercises Subscripted Variables, For-Noxt, page 27.

TN

1) a) acceptable -
- b) acceptable . :
¢) unacceptable - a two Lhara;ter variable name must begin with an

alphabetic character - °
d) unacceptable - subscripted varables must have their dimension enclosed
‘. - Parentheses either R3(3) oF R(33) : o

“ e) acceptable
f) unacceptable - the dimension must be a whole number
; . g) acceptable
- h) acceptable . - . o
i) acceptable
}) unacceptable - & two character variable name must begin with an
' alphabetic character and can only have a numeric
character or dollar sign as the second character.

2) DIM T(12)

3) T(7) = .01 : e
T(3) = 10.5
T(12)= 21
T(15)= undefined, no such sariable

4) a) acceptable
b) acceptable ' °
c) unacceptable. The variable used in the NEXT must be the same as that
directly following the FOR. In this example, one should

.code NEXT S

d) acceptable. -
5) a) 19 - .

b) 3 .

c) 10 - _

1, 3,5, 7, 9, 11, 13, 15, 17, 19 B

6) &
10 FRI=1TOS5
o INPUT J
30 PRINT J
40 NEXT I
50 STOP

60 END




