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CHAPTER I 

INTRODUCTION 

If this is the "age of computers," as it is often 

referred to, then the decade of the 80's will be the decade 

of the microcomputer. The main impetus behind the current 

"computer revolution" can be attributed to the micro

computer. Currently, applications for the microcomputer are 

being avidly pursued for ail facets of our existence. The 

intense interest in applying this new and powerful 

technology portends increased use of the microcomputer in 

education and with it new, innovative instructional 

techniques. The National Institute of Education (1982) 

states that there may already be over 100,000 micro

computers in the schools, and more are on the way. How will 

these computers be utilized? 

Computer simulation is one teaching-learning technique 

which will be developed in fresh creative ways for areas 

where simulations have not been used. Widespread use of 

this educational technology will be dependent on several 

factors. The role and the effectiveness of educational 

computer simulations in the future will be affected by the 

role of the computer in education, especially the micro

computer. The computer's capabilities and its acceptance by 

the educational community will structure to a great degree 

the nature and pedagogical uses of computer simulations as 

well as other forms of computer instruction. These factors 



must be taken into account when researching and developing 

useful educational products. Hopefully the "computer 

revolution" will unfold, in the educational setting, on a 

firm foundation of empirical research and awareness of 

pragmatic realities. Recent enthusiasm for computers has 

not always been based on valid appraisal or realistic 

goals. 

This study looks at a microcomputer simulation written 

in Basic for the Radio Shack TRS-80 Model III computer in 

an effort to provide both a pragmatic and empirical 

foundation for proper evaluation. The simulation requires a 

two disk drive 48K system with printer. The simulation is 

designed to teach administration and scoring of the WISC-R. 

The Wechsler Intelligence Scale for Children-Revised 

(WISC-R) is an individualized IQ test with twelve subtests 

arranged into a Verbal and a Performance scale. Two of the 

subtests are optional. The Verbal Scale contains the 

following subtests: Information, Similarities, Arithmetic, 

Vocabulary, Comprehension, and the optional Digit Span. The 

Performance Scale contains the following subtests: Picture 

Completion, Picture Arrangement, Block Design, Object 

Assembly, Coding, and the optional Mazes. This revised 

edition of the WISC was first published in 1974. The 

original WISC was developed from the Vvechsler-Bellevue IQ 

test for adults and many items were taken directly from the 

adult test (Anastasi, 1976). The original test was 



criticized for its adult items and the revised edition is 

the result of efforts to provide more child-oriented items. 

Some subtests were also made longer to increase reliability 

and more female and black subjects were added to the 

pictorial parts of the test. The WISC-R, despite its 

improvements over the WISC, is not a perfect test. None 

exist. Kaufman (1979) has noted that, "Intelligence tests 

are clearly far from ideal, but they remain the best 

instruments available for revealing an individual's mental 

functioning" (p. 9). The WISC-R has typically produced 

correlations slightly above .60 with various measures of 

achievement and must be considered a useful diagnostic tool 

when used properly. 

Statement of the Problem 

The problem of this study is two-fold. The first 

concern involves the WISC-R and intelligence testing. The 

second involves the transfer of learning from the computer 

simulation to another environment. 

Kaufman (1979) notes, "The intelligence testing scene 

IS currently in turmoil, highlighted by litigation, 

legislation, and outbursts by well-intentioned 

professionals. Advocates of both sides are polarized, and 

many of the arguments are emotional and uncompromising" (p. 

xi). He concludes that, "The limitations and assets of 

intelligence tests, taken together, suggest that the tests 

should be used by examiners who are sufficientl/ 



knowledgeable to interpret them intelligently" (p. 11). But 

before tests can be interpreted correctly they must be 

administered and scored correctly. Research has 

demonstrated that errors in the administration and scoring 

of the WISC-R are common even among psychologists who have 

extensive training and experience in administering the 

WISC-R (Sattler, Andres, Squire, Wisely and Maloy; 1978). 

There is, thus, a demonstrated need to provide better 

training in the administration and scoring process. This 

study evaluates a simulation being developed to provide an 

effective training experience, which would allow behavioral 

objectives to be utilized by providing standardized testing 

experiences for students in testing classes. The simulation 

does not require the instructor's presence, thus freeing 

class time for other pursuits. The implementation of 

competency standards has been recommended in training 

administrators of Individual IQ tests (Boehm, Duker, 

Haesloop, and White; 1974). However, time constraints have 

made this a difficult task for most testing classes. 

Simulations, unlike the mythological Athena, do not 

emerge full-blown from the forehead of their creator. They 

evolve slowly. The WISC-R simulation was no exception. Thus 

evaluation, here, serves two purposes. First, it provides 

information used to modify this simulation and our lesign 

strategy. Second, it provides a measure of the statistical 

significance of the simulation as a training technique '.vhe:: 



compared to traditional training procedures. 

The first purpose of the evaluation is more indirect 

than the second. It involves the fact that the vicissitudes 

of our current Zeitgeist play an important role in the 

implementation of new and innovative educational 

technologies and should be considered in their design. 

Currently there is a great deal of enthusiasm over the use 

of computers in the schools and a great amount of money, 

time and energy is being channeled into the development of 

educational materials for them. But to what extent will 

these developments foster a higher quality of education? 

The National Institute of Education (1982) states: 

Individual teachers throughout the country, as 
well as many other individuals, are producing 
computer programs designed to teach. Most 
textbook publishers are exploring the delivery of 
instruction by computers. Governments at every 
level, private foundations, and other potential 
sources of capital are being urged to make major 
investments in courseware and computer literacy 
program development. Consequently, we are at a 
critical stage where some of the assumptions 
behind this enthusiasm should be tested, lest we 
find ourselves in a full-fledged educational 
revolution built upon unsound foundations and 
leading to further disappointment with the 
quality and value of the education students are 
receiving. (p. 1) 

Consequently NIE has expressed concern over computer 

simulations. They note that public education has already 

come under attack for the lack of connection between what 

is being taught and what is useful in the real world. They 

suggest that if education is removed from the real vorld 

now the computer will be even more removed. Specifically 



NIE asks: 

Many advanced and sophisticated uses of 
computers in instruction are typified by the use 
of simulation. To what extent, for students of 
what cognitive developmental levels, is 
experience with a simulation equivalent to 
experience with the real thing? (p. 4) 

Many questions concerning the generalizability of 

computer simulations have been raised and research on the 

transfer of learning from the computer simulation to other 

situations is needed. 

In conclusion, this study concerns itself with the 

effectiveness of a microcomputer simulation in meeting the 

demonstrated need for improved training in the 

administration and scoring of the WISG-R in two ways. 

First, the study compares the simulation's effectiveness to 

a traditionally trained control group. Second, the 

simulation's test mode is compared to a videotape test to 

see if in fact knowledge that is demonstrated on the 

computer can transfer to a different environment. 

Relevant issues follow. 

Review of Related Literature 

Computers in Education 

It is perhaps trite to point out that computers have 

invaded almost every facet of our world. Computers are 

doing everything from performing marriages and providing 

sex therapy to guiding missiles and providing investment 

advice. Though it can be argued effectively that education 

has lagged behind in its utilization of computers, 
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computers are being utilized in ever increasing numbers to 

assist in almost all aspects of the education process. 

Taylor (1980) points out that, "The application of 

computing to education encompasses a range of complex 

activity, formidable in its apparent diversity even for 

those who are simultaneously both computer specialists and 

educators" (p. 2). Computers are keeping records for 

teachers and school administrators, teaching students and 

teachers to be computer literate, providing CAI and CMI for 

students in general while providing special individualized 

instruction for students who lag behind or are ahead of 

other students and, finally, computers are being used in 

new and innovative ways to help handicapped students with 

various mental and physical deficiencies. Several authors 

have developed different taxonomies describing how the 

computer can augment education in the classroom. Lipson 

(1980) lists the following ten ways: 
1-Computer-conducted drill and practice. 
2-Coraputer-assisted instruction. 
3-Computer-managed instruction. 
4-Fully computerized instruction. 
5-Computer-assisted problem solving. 
6-Computer-assisted concept understanding. 
7-Computer-provided "dynamic library." 
8-Simulation. 
9-Learning by teaching via the computer. 
10-Learning by teaching computers, (p. 24) 

Bork and Franklin (1979) develop a slightly different 

taxonomy with three major areas and several sub-areas: 

1-The computer as an object of study. 
a.computer programing and problem solving, 
b.social impact of computing, 
c.computer literacy. 
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2-The computer as an intellectual tool. 
a.programing to train algorithmic thought. 

3-Using programs prepared by others. 
a.drill and practice 
b.drill and practice with remediation. 
c.tutorial programs. 
d.testing. 
e.testing with learning. 
f.controllable worlds (simulation), (pp. 19-23) 

There is no question that computers (especially 

microcomputers) will influence education in the future, but 

to what extent? Innovative technologies have not always 

lived up to their promises. Creative curriculum packages, 

teaching machines and audio-visual equipment all generated 

empirical data that implied they would have a greater 

impact on education than actually materialized. Many 

practitioners fear the same fate for the computer. 

Lambert (1982) has stated that: 

Many teachers of subjects other than computer 
science have been sold a bill of goods that the 
microcomputer has finally come of age to help 
them all--whether in reading or social studies. 
It hasn't. There is even a 50-50 chance that the 
use of microcomputers in teaching will be as big 
a flop as some of the other recent dreams in 
educational technology proved to be. (p. 84) 

Lambert's concern is shared by others. The problems 

involved in fully utilizing the computer's potential in 

education are complex. They involve hardware, software, 

compatibility, interfacing, economics, philosophy, phobia, 

politics, computer literacy, languages and copyright issues 

to name a few. Educational institutions are complex 

systems, and the implementation of innovative technologies 



always involves a slow and sometimes painful period of 

evolution. Isaacson (1981) points out that full utilization 

of the computer in education will take the cooperation of 

many diverse groups and suggests, "we have yet to gain the 

efforts and cooperation of teachers, legislatures, 

publishers, universities, authors and programmers" (p. 29). 

He summarizes the situation by stating, "What is holding 

back the use of computers in education? Almost 

everything...but not quite" (p. 29). He is not alone: 

reservation is widespread. Papert (1980) also expresses 

concern about the computer's future in education. He notes 

that: 

The phrase "technology and education" usually 
means inventing new gadgets to teach the same old 
stuff in a thinly disguised version of the same 
old way. Moreover, if the gadgets are computers, 
the same old teaching becomes incredibly more 
expensive and biased towards its dullest parts, 
namely the kind of rote learning in which 
measurable results can be obtained by treating 
the children like pigeons in a Skinner box. (p. 
161) 

However, while some current authors fear for the 

computer's future in education others have an almost 

unbounded enthusiasm. Dwyer's (1980) experience with 

computers in Project Solo brought him to observe, "We have 

found that computing, placed in the hands of well-supported 

teachers and students, can be an agent for catalyzing 

educational accomplishment of a kind that is without 

precedent. We believe that there has simply been no other 

tool like it in the history of education" (p. 113). :ther 
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authors seem inconsistent in their views about computers in 

the schools. Bork (1980) mirrors Dwyer's sentiments when he 

states, "We are at the onset of a major revolution in 

education, a revolution unparalleled since the invention of 

the printing press. The computer will be the instrument of 

this revolution" (p. 53). He goes on to predict that: 

While we are at the very beginning—the computer 
as a learning device in current classes is, 
compared with all other learning modes, almost 
nonexistent—the pace will pick up rapidly over 
the next 15 years. By the year 2000 the MAJOR way 
of learning at all levels, and in almost all 
subject areas will be through the interactive use 
of computers, (p. 53) 

Conversely, Bork and Franklin (1979) express a more 

conservative point of view when they state: 

we can use the computer to create more effective 
educational systems than our present ones. But 
this future is far from certain. The computer can 
be used in the most banal ways or in ways that 
are antithetical to the best goals of creative 
education. Modern educators with a commitment to 
meeting the needs of the individual learner must 
play an active role in shaping the future use of 
computers in education, (p. 24) 

There are not only differing opinions about the future of 

the computer in the classroom, there are differences of 

opinion concerning its current role. In an article titled 

"Computers Storm the Classroom," The editors of COMPUTER 82 

magazine (1981) suggest that, "Personal computers have 

taken the education world by storm" (p. 45). The above 

comment contrasts sharply with Lambert's (1982) observation 

that already, "Microcomputers are gathering Tiust in 

teachers' closets all over the country" (p. 87). 
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Another area of disagreement centers around what a 

computer can and should do in a classroom learning 

situation. Some authors would be quick to point out that 

the ways in which a computer can be used as an educational 

tool are also the ways in which a computer can be misused. 

There are numerous philosophical and moral issues that have 

been raised concerning the use of the computer in the 

classroom. Ringle (1981) points out that: 

Personal computers may become the pivot of a 
child's environment, as television did for the 
last generation. How will the child feel about 
the computer after such exposure? Will the 
machine be thought of as a necessary companion, 
an indispensable tool, an intelligent partner, an 
omniscient supervisor, or a hated competitor? 
What emotional ties will children have to their 
computers and to machines in general? And what 
about the child's relationships with other 
children? Will the computer become "part of the 
gang" or a social intermediary? Will it be 
preferred to human companionship? (There is 
already mounting evidence that some "hackers" 
prefer the company of their console to that of 
other human beings....) Most importantly, how 
will such exposure affect the child's self-image? 
Will the personable, intelligent, computer 
conversationalist become the role-model par 
excellence? (p. 15) 

Understanding the role of the computer in education is 

especially difficult because the computer itself is 

changing at a rapid pace. Thus, valid observations about 

the limitations of computers in education can be voided by 

technological advances in hardware or software. For 

example, several authors have expressed concern about the 

quality and usefulness of educational programs that can be 

crammed into 64K of RAM, the limit of directly accessible 
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memory for an 8-bit microprocessor. However, these concerns 

must predate knowledge about bank switching or 16-bit 

microprocessors, both of which can greatly expand the 

amount of memory available for use in developing 

educational programs. Sixteen-bit microprocessors, like the 

MC68000, can directly access 16 million bytes of RAM, and 

as these machines find their way into the classroom, 

developers of educational software will create programs 

that take advantage of the increased memory. 

Another criticism of computers currently used in 

educational settings involves their poor graphics 

capabilities. But these concerns are already dated and the 

graphics capabilities of computers continues to improve. 

Concerns about software will also diminish with hardware 

improvements. But software concerns are the most valid. 

Despite software limitations, the computer is ideally 

suited for many educational situations. A few of its assets 

involve its ability to: 1-ask to be asked questions 

(allowing it to provide only needed information), 2-provide 

remedial dialogues, 3-provide immediate feedback, 4-

diagnose problems, 5-give, score and record tests on line, 

6-provide personalized and individualized instruction, 

7_pj;esent material and questions in a non-judgmental, 

non-threatening way (students know the computer won't 

reject them for making a mistake or lacking knowledge), 

8-provide interactive learning situations, 9-provide 
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"discovery learning" situations, 10-make the student an 

active participant in all aspects of the learning 

situation, 11-provide optional learning situations to meet 

the student's desires through branching, 12-provide 

positive reinforcement, 13-provide information on why wrong 

answers are wrong, 14-display graphic representations that 

develop dynamically in time and space, 15-create emphasis 

and motivation by using techniques such as flashing on and 

off of messages, 16-accept graphic input, 17-save student 

input that it can't process for future program improvement, 

18-note such input by student name and place in program for 

teacher's benefit, 19-interface with many other products of 

our advancing technology (i.e., videodisk, voice synthesis, 

voice recognition, etc.), 20-provide superhuman under

standing and the patience of Job. 

The computer may even be perceived as more 

"humanistic" and non-judgmental than humans. Research in a 

Glasgow hospital showed that suspected alcoholics were more 

honest when interviewed by a computer than by a trained 

counselor, and clients of English psychosexual clinics were 

found to be eager to discuss their problems with a computer 

although reticent with resident psychiatrists (Evans, 

1979) . 

If all the computer's capabilities are put to use by 

educators in the future, the microcomputer will realize its 

full potential and put it to work in the educational 
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setting, wherever that may be. Some Futurists predict that 

the computer of the future will eliminate the need for 

schools, as we know them, altogether. 

Microcomputers in Education 

The future of the computer in education is in reality 

the future of the microcomputer. It is the microcomputer 

which has brought about the current interest in educational 

applications for the computer. Computers have been in many 

school systems since the 1960s. Why then has it taken till 

now for them to create so much interest? Three important 

reasons are cost, reliability and size. In an already 

outdated article (computer costs are now even lower) the 

editors of COMPUTER 82 (1981) state that: 

Since the 1960s, many school systems have 
had time-sharing systems hooked up to central 
minicomputers. But these systems were 
expensive-$200,000 for an average system-and 
unreliable. Teachers who knew nothing about 
computers were frightened of them. These systems 
and the many educational programs they fostered 
were called CAI, or computer-aided instruction. 

Since the personal-computer explosion began 
in earnest in 1977, however, teachers have slowly 
recognized the advantages of the microcomputer. 
Cost, obviously, is the greatest benefit; 
minicomputer CAI often costs more than $2 per 
hour, while micro time costs about 30 cents an 
hour. Usefulness plays another important part; 
micros can be moved from room to room, teachers 
can check them out of the audio-visual lab and 
students can take them home for assignments. 

And personal computers are very reliable. 
Time-sharing systems were a nuisance. If the main 
computer went down, every terminal was down. But 
if one micro doesn't work, it doesn't affect many 
other computer, an important consideration when 
students are in the middle of a short, daily 
15-or 30-minute computer period. Micros also 
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react much more quickly than time-sharing 
minicomputers. The more people who use a 
time-share system, the slower it reacts. Personal 
computers respond immediately because only one 
person is working on it at a given time. (p. 46) 

Cost, reliability and size are not the only issues. Their 

predicted effect on society is perhaps the greatest issue. 

Governor Edmund G. Brown, Jr. of California (1982) has 

stated: 

We are fortunate to be present at the birth 
of the Computer Age—a period when each of us 
will be empowered to control increasing amounts 
of information. The development of the personal 
computer now offers unprecedented access to 
global networks of knowledge inconceivable even 
today to the average American. 

Already, the microcomputer is changing the 
way we live. It has transformed our economy--high 
technology industries are expected to produce, 
directly and indirectly, 40% of all new 
California jobs in the 1980's. The survival of 
our older industries depends upon their ability 
to adopt new information technologies like the 
computer, industrial robots, and sophisticated 
telecommunications. 

The personal computer linked with 
telecommunication is not just a new "tool" 
speeding up our present way of life, but it is a 
fundamental change affecting the very patterns of 
relationships which lie at the basis of society 
itself, (p. 99) 

The microcomputer may also be the answer to several 

specific educational concerns involving issues like equity 

and relevance. For example The (1981) notes that in the 

past, "where we have placed computers in American Schools, 

usage patterns often don't spread beyond utilization by a 

small elite group" (p. 45). And concerning the relevancy of 

education Molnar (1975) of the National Science Foundation 



<' 'CIZZtSEESISs*"' 

16 

has suggested that, "Computer literacy is the next great 

crisis in education" (p. 1). Many educators feel that the 

microcomputer will be able to overcome these usage patterns 

of the past and create at the same time a better educated 

and computer literate populace. Tinker and Naiman (1980), 

after researching applications of microprocessors in the 

schools, conclude that: 

Microcomputers seem to carry for teachers 
and students and administrators alike a 
refreshing and motivating energy missing from the 
school scene for a decade or more. Spreading 
through informal networks, as well as formal 
school structures, microcomputer education offers 
hope of meeting many educational and societal 
needs if the power of the medium is thoughtfully 
and imaginatively used, (p.l) 

In considering the future of the microcomputer in 

education two specific things are obvious: 1-The potential 

of the microcomputer in education is great. 2-The cost of 

its computing power is decreasing and will continue to 

decrease. Cromie and Rogers (1982) note that the cost of 

computer memory has "decreased by the staggering factor of 

320,000" (p. 55). Lipson (1980) states more impressively: 

Cost-effectiveness doubles every two 
years-this means, for example, that the 
cost-effectiveness of computing has increased by 
a factor of more than a million since World War 
II. It seems likely that this doubling will 
continue through the 1980's. (p. 23) 

Evans (1979) puts it another way: 

Suppose for a moment that the automobile industry 
had developed at the same rate as computers and 
over the same period....Today you would be able 
to buy a Rolls-Royce for $2.75, it would do three 
million miles to the gallon and deliver enough 
power to drive the Queen Elizabeth II. And if you 

^ 
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were interested in miniaturization, you could 
place half a dozen of them on a pinhead. (p. 76) 

Software 

For educators it will not be cost or power that 

ultimately determines the significance of the computer. The 

actual role of the computer in education will rest on the 

quality of courseware (i.e., educational software) that 

emerges during the 1980s. This will be the single most 

important factor to affect the use of the computer in the 

schools. Most educators agree that the tremendous lack of 

quality educational software is the "weak link" that is 

limiting the use and effectiveness of the computer as a 

learning tool. Present software has been the recipient of 

much disparaging animadversion. Software is improving and 

proliferating, albeit pejorative critiques continue. 

Sardinas (1981) cites estimates that, "the amount of 

information that will be available in computer software 

formats will increase fourfold by the time a child born 

today graduates from College. By the time that graduate is 

50 years old, the amount of information will have increased 

32 times" (p. 427). Other authors suggest an even greater 

increase. Not only is new software being developed 

everyday, there is currently software available for all 

grades and most subjects. As early as 1980 SchoolMicroware, 

a directory of educational software for three 

microcomputers (Apple, Pet and TRS-80), listed over 5J0 

programs in such areas as Sociology, Political Science, 

/ \ 
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History, Geography, Economics, Current Events, Civics, 

Physics, Environmental Science, Chemistry, Biology, 

Astronomy, Statistics, Basic Skills, Mathematics, Home 

Economics, Health, Guidance & Counseling, Testing, Foreign 

Language, Music, English Grammar, English Literature, 

Typing, Business and Computer Science. 

Quantity, however, is not enough. If the computer is 

to end up as more than a curiosity outside computer science 

classes, educational software must improve. Roblyer (1981) 

states: 

There is agreement among instructional 
computing experts that the future success or 
failure of microcomputers as a medium of 
instruction (as opposed to an object of 
instruction) hinges largely on the availability 
of quality courseware. And yet, one would have to 
be insensitive to the field not to observe that 
the majority of microcomputer materials currently 
on the market is not of acceptable instructional 
quality.(p. 173) 

There are several reasons why the quality of 

courseware has been relatively poor. Michael (1981) notes: 

While the software needed for the large 
mainframe systems was developed simultaneously 
with the hardware-over a period of many years-the 
software for classroom computers is limited 
simply because much of it must now be prepared 
from scratch and too few people know the Basic 
language, (p. 70) 

While Tangorra (1982) suggests: 

Producing software is as easy as having a 
computer and a few inexpensive tools, marketing 
as easy as placing a mail-order advertisement in 
a hobbyist magazine, and distribution as simple 
as dropping disks into a mailbox: all reasons why 
small software houses and low-quality software 
have flourished, (p. 43) 
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However, there are many positive signs. There are some 

very good and very innovative programs in existence that 

may have a profound effect on the future of education; 

moreover, research is going on to improve courseware beyond 

any in existence. The quality of courseware is improving 

and it will continue to improve. Numerous publications in 

the field of computing and education are featuring 

increasing numbers of courseware evaluations, articles on 

how to develop good courseware, tests of the effectiveness 

of coursev/are, and descriptions of new courseware. This 

present proliferation of articles in itself creates a 

problem. Holznagel (1981) states that, "Microcomputer 

software for education is moving so quickly that most 

school staffs have trouble staying abreast of current 

developments" (p. 138). Ferreting out good courseware will, 

however, have its rewards. Such courseware has the 

potential to make learning more exciting than it has ever 

been. Heines (1980) has suggested that the courseware of 

the future should be able to compete directly with 

commercial television for student's time and attention. And 

work is being done in this area. Malone (1981) has 

conducted research into what makes computer games fun in 

the hopes that the relevant aspects of the popular arcade 

games can be incorporated into instructional software. 

Combining recent technological advances such as videodisk 

interfacing with the knowledge of what makes popular arcade 

y^ 



r.'' 
20 

games addicting may radically change the way children are 

taught. Herriott (1982) points out: 

With video output, almost unlimited graphic 
display possibilities, voice synthesis and 
recognition, endless possibilities for dealing 
with students with differing backgrounds and 
linkage with a great variety of peripheral 
devices, not to mention the ability to link with 
vast stores of information, the computer leaves 
the average school in the dust in no time flat. 
(p. 80) 

He suggests that: 

There is a very strong possibility that before 
the end of this century, students will be 

. receiving all of their instruction from 
computers, with no contact with live teachers 
whatsoever. It can be done, and it can be done 
very well. (p. 80) 

Not only software will improve over the coming years, 

so will the Languages with which it is written. There are 

already programs that allow teachers who have no computer 

language knowledge to write CAI. The program simply prompts 

the teacher on available lesson and test formats. When the 

teacher is finished procedures written into the original 

program actually score and record the students' grades. All 

the teacher needs is good curriculum development skills and 

the ability to type. There is a likelihood that in the 

future the majority of programming tasks will be taken over 

by the computer. 

Hardware 

Software improvements, however, will likely be 

outdistanced by the improvements in hardware for sorp.e years 

to come. Sardinas (1981) has noted that, "It has been 
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predicted that by the year 2000 most college students will 

own an inexpensive, briefcase-sized computer much more 

powerful than the mainframes found on today's campuses and 

costing about one-thousandth as much" (p. 427). All 

entering students at Carnegie-Mellon will soon receive 

their own small computer said to have the power of a small 

VAX system and this year all students at Stevens Institute 

of Technology will be required to own an Atari (Ahl, 1982). 

In anticipation of the future one need only look at the 

Osborne 1, a computer in a briefcase which already has 64K 

RAM, a CRT, two 100 kilobyte disk drives and several 

languages in ROM and realize that it is based on an 8-bit 

microprocessor and standard 4116 RAM chips. Already in 

existence is the Grid Compass a computer which will fit in 

an ordinary briefcase. Based on the 16-bit 8086 

microprocessor, this computer has 256K of RAM, up to 512K 

of bubble memory, a flat panel display screen, five 

programming languages, IBM terminal emulator, text editor, 

electronic spreadsheet, database manager, and three 

interfaces (RS-232C, IEEE-422,IEEE-488). And currently 

being tested for microcomputers of the future is Intel's 

iAPX 432, a 32 bit microprocessor. This chip, through 

simulation, has demonstrated that when it is hooked up in 

parallel with several of its own kind it can operate at the 

speed of a IBM 370-158 system (about two million 

instructions per second) (Benson, 1981, p. 92-93). Anoiher 
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interesting development is Motorola's 68020 microprocessor 

due to be released in the fall of 1983 (Military to Lead 

Industry in 32-bit uprocessor Use?, 1982). This chip which 

is even more powerful than Intel's iAPX 432 will be able to 

directly access 4 gigabytes of memory (4 billion bytes). 

Computers will also begin to take advantage of the new 256K 

memory chips (262,144 bits of memory per chip). Where will 

it all end? Just how much can be crammed on one chip? 

Boraiko (1982) states that, "Eventually one billion 

transistors, or electronic switches, may crowd a single 

chip, 1,000 times more than is possible today. A memory 

chip of such complexity could store the text of 200 long 

novels"(p. 425). With these and other developments it seems 

likely that the "micromainframe" may be a reality before 

the year 2000. 

These are not the only issues: the complexities 

involved in trying to perceive the future of computers in 

education entail much more than computer concerns. 

Educational change has never been a clear-cut or 

predictable subject, and research on educational change has 

created more questions than it has answered. Berman (1979) 

notes that: 

The very inconsistency of research findings over 
the last decade may reflect educational reality, 
not simply inadequate methodology. Empirical 
studies have exposed how complex educational 
change is, and have consistently challenged the 
possibility of simple, comparable general
izations, (p. 4) 
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The issues are so complex that it may not be possible to 

predict the future of the computer in education. However, 

as Fullan (1980) has noted, it is possible for information 

to "ENLIGHTEN complex issues even by showing confusion, 

complexity and conflicting research findings on a 

particular topic" (p. 3). 

In conclusion it must be stated that the computer has 

tremendous potential for education, but there are also 

potential pitfalls. Alfred Bork (in Watt and Wrege, 1982) 

puts it this way: 

We are in a very early stage in this whole 
business. It is a very dynamic situation and the 
equipment is changing rapidly. We're just 
beginning to get decent material of almost any 
type involving the computer, and we do have a 
long way to go. 

I think many people assume that computers 
are magic devices-they expect computers to do 
everything. Getting people to be more realistic 
about what's possible today and what's likely to 
be possible a bit ahead is critical. It's 
important not to freeze people in the current 
situation as well. A number of people think that 
an Apple II or a TRS-80 Model I is really where 
it's going to be for the next 10 years. We know 
this is not the case, so it's essential that we 
get a much bigger group understanding the 
possibilities, (pp. 132-133) 

It is clear that the microcomputer is not just another 

teaching machine. In all likelihood Governor Brown (1982) 

is probably correct when he states: 

The proper use of computers in the classroom 
inaugurates a second American educational 
revolution. The first was our commitment to 
providing universal, free public education to 
every American regardless of economic or social 
status. 
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This new educational revolution can be a qualitative 

leap in which we vastly increase the quality of public 

education and realize the age old dream of empowering each 

person to reach the limit of his or her ability, (p. 100) 

Perhaps one of the most promising forms of computer 

courseware is the simulation. 

Simulations in Education 

Though the use of simulations in education is not new, 

their use has not been widespread. They offer, however, an 

exciting alternative to traditional didactic learning 

strategies, and are especially compatible with "discovery 

learning approaches." Simulations are models of the real 

world or "alternate worlds": however, even when the 

simulation involves the most outlandish fantasy it also 

involves many real world principles such as influences, 

cause and effect, chance, thresholds, logic, cooperation 

and responsibility. These elements add an excitement and 

depth to learning that is not present in other more 

traditional modes. 

Simulations have been divided into several 

classification schemes. In general simulations may be 

divided according to purpose: recreational, decision 

making, problem solving, or instructional. Bork (1981) 

divides educational simulations into four categories: 

laboratory simulations, controllable worlds, problem 

simulations and games. All of these simulations c m have 
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specific advantages over alternative educational methods. 

First, simulations are often far more economical than their 

real world counterparts (crashing during a Space Shuttle 

simulation is less expensive and healthier than crashing 

the Space Shuttle). Second, simulations can be entertaining 

and motivational because of dramatic or game-like 

components. Third, they can offer experiences that are not 

available to students any other way (all Political Science 

students cannot be members of congress except via 

simulation). Fourth, simulations are an excellent 

"discovery learning" technique that often offers insights 

or "gestalts" not gained through more traditional didactic 

methods. Fifth, simulations, like a good book, are worth 

experiencing for their own sake since, both as a 

pedagogical device and a research tool, simulations are 

gaining in importance. Sixth, simulations create a more 

interactive learning environment which, through its very 

nature, has the power to change attitudes more effectively 

than didactic methods. Finally, computer simulations often 

do not require the instructor's presence. This can free 

class time for aspects of the subject that would otherwise 

not be dealt with. 

The current educational system has been under attack 

from all sides and perhaps justly so. Educators and social 

scientists have questioned the relevancy of the educational 

environment to today's world. Moore and Anderson (197 5) 
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suggest there is an increased need for educational 

simulations because: 

We assume that the shift from a Performance 
to a Learning society calls for a thoroughgoing 
transformation of our educational institutions-
their administration, their curricula, and their 
methods of instruction. Education must give 
priority to the acquisition of a flexible set of 
highly abstract conceptual tools, (p. 59) 

Greenblat (1975) also feels that educators should make 

increased use of learning simulations in the future and 

further exhorts that as educators: 

we must not only teach people to SEE the forest 
and the trees, but we must show them HOW TO FIND 
THE WOODS and MOTIVATE THEM TO WANT TO MAKE THE 
SEARCH. In nonmetaphoric terms, we must develop 
ways of building motivation to learn-to explore, 
conceptualize, inquire, experiment, and 
critically analyze, (p. 7) 

Educators who favor simulations over traditional didactic 

teaching modes are usually concerned with more than simple 

performance objectives. Greenblat (1975) is concerned with 

the whole learning environment and suggests that the ideal 

learning environment would do the following: 

First, the learner should be given the 
opportunity to operate from various PERSPECTIVES. 
He should not just be a recipient of information, 
but should at times be an agent, a referee, and a 
reciprocator. Second, activities should contain 
their own goals and sources of motivation, not 
just represent means to some end (such as 
grades). That is, in an effective learning 
environment, activities are AUTOTELIC. Third, the 
learner should be freed from a dependency on 
authority and allowed to reason for himself; he 
IS thus made more PRODUCTIVE in the learning 
process. And fourth, the environment should be 
responsive to the learner's activity. Not only 
should he be given feedback, but he should be 
helped to be REFLEXIVE, evaluating his own 
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progress, (p. 7) 

What kind of learning environment best meets these 

criteria? Ms. Greenblat suggests that these principles for 

designing learning environments parallel the arguments 

given for the effectiveness of simulations and games. 

Simulations definitely add a extra dimension to learning. 

Saegesser (1981) notes, "Simulation gaming provides a 

language of communication that conveys properties and 

dimensions of knowledge which are not otherwise developed 

within the school context with the use of traditional 

pedagogy" (p. 292). 

There are three specific roles that a computer may 

play in educational simulations. There are those that 

involve a computer making decisions and acting on those 

decisions; those that involve a computer and humans 

interacting in which case the computer may only be a 

calculator analyzing and evaluating the human's decisions 

and actions; or those that involve human players 

interacting with each other and with the computer. 

Microcomputers are ideal for many educational 

simulations. Ellison, Herschdorfer and Wilson (1982) point 

out that: 

Microcomputers are real computers that can handle 
serious simulation work. Not only are they 
inexpensive, easy to use, and portable, but they 
also have some new facilities that can be helpful 
in simulation, although they were meant for other 
purposes, (p. 162) 

Their work with microcomputer simulations involving the 
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Apple II has led them to delineate three advantages and 

three disadvantages that the personal computer has relative 

to the larger computers. Advantages include: first, 

developing and experimenting with a simulation was quicker 

and easier on the small computer; second, the moving 

display was found valuable at several stages and finally, 

the fact that the user could interact directly with the 

model and modify its behavior at run time proved useful. 

Disadvantages include: first, the unsuitability of BASIC as 

a modeling language; second, the low execution speed of the 

microprocessor and last, the lack of memory for large 

models. 

The drawbacks of the microcomputer are obviously of a 

temporary nature since most microcomputers of the future 

will have many operating languages, more than enough memory 

for most large simulation models and quantumly increased 

operating speeds. However, the simulation is a complex 

creature and far from being a perfected pedagogical device. 

Aldenderfer (1981) has observed that, "Simulation, like a 

human being, will have a long, slow, difficult, and often 

painful period of growth and development before reaching 

maturity. Every discipline that has eventually adopted 

simulation has done so only after a lengthy period of 

testing and evaluation" (p. 11). Simulations and research 

on simulations must be seen not as definitive products but 

instead as developing processes to be improved upon and 
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perfected later. 

Evaluation of Simulations 

The evaluation of simulations is a difficult process 

and the literature is replete with numerous confounding 

variables. The studies that have been published can best be 

described as unimpressively positive. One of the first 

reviews of simulation research was published by 

Cherryholmes (1966). He reviewed six studies and found that 

students seemed to find simulations more interesting than 

traditional teaching techniques. However, he did not feel 

the literature demonstrated that there were superior 

cognitive gains with simulations when compared to other 

methods of learning. 

In a more recent review of the literature Pierfy 

(1977) reviewed 22 research studies. He found that 3 of the 

studies reported that simulations provided significantly 

superior cognitive gains, 3 of the studies reported 

traditional teaching techniques provided significantly 

superior cognitive gains and 15 studies reported no 

significant difference. Eleven studies involved a delayed 

posttest. Eight of the studies reported that the simulation 

treatment group had significantly superior retention, while 

three groups found no significant differences in retention. 

Pierfy (1977) found similar results regarding attitude 

change. Of eleven studies, eight found simulations to be 

significantly superior and three found no significant 
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differences. Eight of the studies measured student 

interest, and seven of the eight reported students were 

more interested in simulations than traditional learning 

techniques. 

Hunter and Clark (1977), in their review of the 

literature, list numerous research questions being asked 

about the effectiveness of simulations. They point out that 

underlying all questions was a crucial concern: "To what 

extent does one's learning and actions in the simulated 

environment transfer to the real-world environments being 

simulated?" (p. 44). From their review of the literature 

they conclude that the question has only been indirectly 

approached. The individual studies were considered to be of 

extremely poor quality. They conclude that, "Unfortunately, 

all major reviews of the research cite contradictory 

findings, role dependent effects, the use of anecdotal 

evidence and poor methodology" (p. 44). Their only 

suggestion for improving this dismal research picture was a 

call for improved research design. 

Norris and Snyder (1982) also express a concern about 

the transfer of learning from a simulation to the real 

world represented by the simulation. They point out that 

external validation is a difficult research question that 

can be confounded by numerous variables. For example, with 

some simulations, success with the simulation correlates 

positively with success in the real world but grades 
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correlate positively with both. It is thus impossible to 

tell whether grades, IQ or the simulation are responsible 

for the real world success without a control group. Norris 

and Snyder conducted a longitudinal study on a business 

simulation in an effort to check the findings of Wolfe 

(1976) who found that the relative real-world success of 

business men correlated positively with success on the 

simulation. Unfortunately, their findings lent no support 

to Wolfe's findings. They found no correlation between how 

students did on the simulation and how successful they were 

five years later in their careers. They did discover the 

difficulties in researching external validity. They found 

that the factors that contributed to success on the 

simulation involved a long-range top-management 

perspective, when, in fact, five years later the students 

were in middle management positions. They also found that 

they were forced to use different criteria for success 

measurement of simulation performance and real-world 

performance. The results were further confounded by 

organization size, GPA, other contingencies taking place 

during the five years and sample size. 

In a study that more closely parallels this one, 

Henney and Boysen (1979) used a computer simulation to 

train teachers in administering the Informal Reading 

Inventory (IRI). The simulation provided practice in both 

administering and interpreting the IRI. They found the mean 



32 

posttest scores of the simulation trained group to be 

significantly higher (p<.02) than a traditional trained 

control group in a measure of their ability to diagnosis 

reading difficulties. There were no significant 

differences, however, in their abilities to administer the 

test. They also found that the simulation trained group had 

a significantly (p<.03) more favorable attitude toward the 

use of the IRI in the development of lesson plans. The 

researchers note, however, that posttest scores may not 

actually serve as an accurate measure of the teacher's 

ability to administer the inventory in a real world 

situation. Since it remained to be seen if the skills 

learned on the computer would transfer to an actual school 

setting involving elementary school children, the 

researchers had the two groups administer the IRI to actual 

children. There were no significant differences between the 

control group and the experimental group in administering 

the test to children but diagnosis was again significantly 

better for the experimental group. Henney and Boysen 

concluded that the simulation was a valuable training 

device even though some of its benefits did not reveal 

themselves through traditional posttest analysis. 

Lester and Stoil (1979) note that, "there has been a 

conceptual problem in that simulation games have been 

treated more or less identically by evaluators, without 

regard for simulation format differences" (p. 167). They go 
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on to suggest that there may be major differences between 

"role-specific" and "role-generalized" simulations. They 

define a "role-specific" simulation as "any simulation game 

in which the roles assumed by participants directly 

correspond to a specific real-world equivalent," and they 

define "role generalized" as "any simulation game in which 

the roles assumed by the participants do not correspond to 

a specific real-world equivalent" (p. 168). It was then 

theorized that "role-specific" simulations would do a 

better job in the area of substantive learning of factual 

data, while the "role-generalized" simulations would do a 

better job of teaching processes and general principles. 

The study involved only a "role-specific" simulation and a 

traditional instruction control group. Even then their 

hypothesis concerning substantive learning was not 

accepted. The study was flawed methodologically in several 

ways. There was no "role-generalized" control group, there 

was no random assignment of students, and there were 

several administrative problems involved in running the 

simulation. 

Ruben and Lederman (1982) provide a slightly different 

taxonomy for simulations. They suggest that simulations can 

be divided into "externally parametered" and "internally 

parametered" simulations. Externally parametered 

simulations are those that have totally predetermined 

outcomes, while internally parametered simulations have 
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less structured outcomes. These differences are significant 

to the researcher for several reasons. A "role-specific", 

"externally parametered" simulation (like the WISC-R 

simulation being evaluated here) is appropriate for mastery 

learning as opposed to discovery learning and, thus, 

requires product reliability, i.e., a specific learning 

product. 

Remus (1981) suggests several other concerns about the 

current state of research on simulations. He feels that 

simulation research has, in general, lacked good 

experimental control. He points out that in some studies 

significance could be attributed to any of seven different 

causes: 1-The simulation is actually a better technique. 

2-The instructor "teaches" the simulation better. 3-The 

instructor has higher expectations for the simulation. 

4-The "Hawthorne effect" took place in the simulation 

group. 5-The instructor engaged in unspecified and 

confounding behaviors with one group that left the 

simulation group better prepared. 6-Tests favored the 

simulation group. 7-Selection variables, such as 

scheduling, caused better or more mature students to be in 

the simulation treatment. Remus admits that it would be 

unrealistic and impractical to attempt to control for all 

possible confounding variables and suggests that, "small 

scale educational R & D efforts can be aggregated to reach 

a large scale conclusion" (p. 13). In other words a group 
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of studies functions like a random sample with the 

confounding factors, in aggregate, canceling each other 

out. 

There is anecdotal and research evidence that the type 

of simulation being developed to teach administration and 

scoring of the V7ISC-R should be effective. Blanchaer at the 

University of Manitoba has developed programs written for 

the Apple computer using the PILOT language (College Apples 

Everywhere, 1982, p.9). These programs are designed to help 

medical students develop good clinical skills. They provide 

specific information about a simulated patient. The medical 

student must follow the patient's history step by step 

while making decisions along the way which lead to the 

student making (one hopes) the correct diagnosis and 

treatment recommendations. Blanchaer has observed that the 

programs reinforce class material, help students prepare 

for exams, point out individual student weaknesses as well 

as weaknesses of the whole class. 

Johnson, Willis and Danley (1982) have conducted a 

pilot study on two WISC-R Simulation subtests (Block Design 

and Similarities). The study involved twenty seven students 

divided into three groups of nine. There was a Computer 

Practice group, a Child Practice group and a INIO Practice 

group. An analysis of variance revealed that there were 

significant differences between the three groups' abilities 

to administer and to score the two subtests. The Computer 
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Practice group did a significantly better job of 

administering and scoring the two subtests than the Child 

Practice group (p.<.05) and the No Practice (p.<.01) group. 

They concluded that "computer simulation is an effective 

means of teaching students the clerical and procedural 

skills of intelligence test administration" (p. 61). 

Even if simulation studies were methodologically 

perfect, and they are not, what would that mean? Would the 

results reflect on simulation as a method, or would it 

simply be a statement about the quality of those specific 

simulations? Bredemeier and Greenblat (1981) suggest that 

the results of simulation research cannot always be 

generalized to another situation involving the same 

simulation. They describe the interpretation problem this 

way: 

Participation in a given simulation/game 
with administrator A, in form B, at time C, with 
other participants of type D, and with incentive 
E is not the same experience as participation in 
the "same" game under different instances of 
those variables. With respect only to those five 
variables, and assuming that any of them can take 
on only four values, we already have 1024 
different experiences, (p. 309) 

In conclusion there is agreement that simulation 

research has proved to be a extremely complex and difficult 

process and that so far research has created more questions 

than it has answered. However, the questions raised by 

research are, in a sense, a form of understanding: an 

understanding of the questions that will form the 
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underpinnings of future research. Bredemeier and Greenblat 

(1981) raise an especially interesting question that 

relates to the VJISC-R simulation tested here. They note 

that many simulation designers have claimed that 

simulations teach facts better than conventional 

techniques. They suggest simulations teach procedures, 

principles and concepts more effectively than facts. The 

WISC-R simulation's focus is on administration and scoring 

procedures. Testing its ability to teach those procedures 

and demonstrating the transfer of that knowledge from a 

"low fidelity" computer simulated situational test to a 

"high fidelity" videotape situational test will be 

accomplished by the research design presented in Chapter 

II . 

The WISC-R 

The problem of this study was to investigate the 

potential of a microcomputer simulation designed and 

utilized to teach administration and scoring of the WISC-R. 

The use of the WISC-R involves many interpretive, 

theoretical, philosophical and legal issues that must be 

dealt with in the process of preparing school psychologists 

and diagnosticians. The difficulty involved in properly 

teaching the administration and scoring procedures for 

individually given IQ tests like the WISC-R places a 

tremendous burden on both the instructor and class time. 

The result often involves compromising the other important 
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testing issues. If an inexpensive microcomputer simulation 

could adequately teach basic test administration and 

scoring procedures outside of the classroom, the instructor 

could spend class time more productively dealing with the 

other more abstract and philosophical issues. 

Wechsler (1974) prefaces the test manual with this 

statement: 

The revised WISC, like the Scale it 
succeeds, has been designed and organized as a 
test of general intelligence. Its author believes 
that general intelligence exists; that it is 
possible to measure it objectively; and that, by 
so doing, one can obtain a meaningful and 
useful index of a subject's mental capacity. He 
also believes that the much challenged and 
berated IQ, in spite of its liability to 
misinterpretation and misuse, is a scientifically 
sound and useful measure, and for this reason he 
has retained the IQ as an essential aspect of the 
revised Scale, (p. iii) 

Arthur Jensen (1980) suggests that the WISC-R "is 

probably the most frequently used individual test of 

intelligence for school-age children" (p. 552). It has been 

the subject of an impressive array of research 

investigations and is one of the most researched tests in 

existence. The WISC-R itself is made up of 12 subtests, 10 

standard subtests and two alternate subtests. The subtests 

are divided into two groups of 6 subtests each. One group 

is combined to create a "Performance IQ" score and the 

other is combined to create a "Verbal IQ" score. The 

"Performance" and "Verbal" scores are then combined to 

create the average or "Full Scale IQ" score. The WISC-R has 
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been the target of numerous attacks (as have all IQ tests). 

These attacks have been both academic and legal in nature, 

and have involved questions that run the gamut from 

concerns about whether IQ is an actual, measurable entity 

in the real world to concerns about sexual and racial bias. 

It is not within the scope of this study to evaluate IQ 

tests in general or the WISC-R in particular. It shall 

suffice to note that an APA committee, set up to study the 

question, concluded "that test scores properly interpreted 

are useful" (Humphreys, 1975, p. 75). 

WISC-R Scoring Problems 

Accurate administration and scoring of IQ tests like 

the WISC-R are essential for numerous reasons. Decisions 

based in part or wholly on IQ test scores often 

significantly affect the entire course of the testee's 

life. Today misuse of IQ tests can affect more than the 

testee and his or her family. The examiner and the school 

district involved can find themselves faced with a serious 

lawsuit. 

Misuse of IQ tests can take several forms. One 

inadvertent form of misuse is the result of administration 

and/or scoring errors. If the examiner introduces anything 

that affects the testing situation and the examinee's score 

it is called a "tester effect." Research on the VJISC-R has 

focused on numerous hypothesized "tester effects." They 

include: 1-the examiner's and the examinee's sex, 2-the 
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race of the examiner and subject, 3-the socioeconomic 

status of the testee, 4-the subject's physical condition, 

5-the examiner's awareness of the examinee's academic 

achievement or lack of it, 6-the use of various timing 

procedures, 7-the use of different or auxiliary scoring 

guides, 8-the examiner's training and experience, 9-the 

effects of ambiguous answers, 10-clerical errors. 

A review of the literature reveals that the effects of 

ambiguous answers and clerical errors are the most common 

problems and perhaps the most detrimental. A computer 

simulation is best suited to eradicate or curtail these two 

major problems since they are not of a subjective nature. 

Three WISC-R subtests are especially difficult to 

score due to the ambiguous nature of many responses. The 

three subtests are: Similarities, Comprehension and 

Vocabulary (Brannigan, 1975). These subtests seem to be 

equally difficult for both experienced and inexperienced 

testers. Sattler, Andres, Squire, Wisely and Maloy (1978) 

conducted a study involving 110 raters divided into two 

groups. The experienced group had administered a median of 

375 WISC-R tests. The inexperienced group consisted of 

graduate students in a testing class each of whom had 

administered at least three WISC-R tests. Using 726 

responses that had actually come from students who had been 

administered these subtests, the researchers found, 

"Considerable scoring disagreement was present on all three 
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subtests; unanimous agreement occurred on only 13% of the 

726 responses. When the criterion for agreement was lowered 

to 80%, agreement occurred on 44% of the responses" (p. 

487). In the above study there was actually more agreement 

among the inexperienced group than the experienced group. 

Miller and Chansky (1972) had 64 psychologists 

selected from the American Psychological Association 

Directory of Members score a protocol for the original 

WISC. They found that: 

Among the subtests. Comprehension, 
Similarities, Information and Vocabulary produced 
the greatest interscorer variability. The SDs 
were slightly greater than one. Even among 
subtests for which scoring is completely 
objective, no scale produced perfect agreement. 
(p. 146) 

This study like several others demonstrates that 

ambiguous answers are not the only serious scoring problem. 

Trained experienced examiners make numerous simple but 

serious clerical errors. 

Sherrets, Gard and Langner (1979) examined 200 

protocols which had been scored in a psychiatric or school 

setting by 39 different examiners. They found that 89% of 

the examiners had made at least one clerical error and 

46.5% of the 200 protocols had at least one clerical error. 

These errors involved basic computations such as addition 

of the scaled scores. 

Brannigan, Rosenberg, Loprete, and Calnen (1977) 

compared interscorer agreement between five experienced 
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PhDs and five inexperienced undergraduates, and found no 

significant differences in percentages of interscorer 

agreement for the subtests they looked at (Comprehension, 

Similarities, and Vocabulary). Inexperienced personnel can 

apparently learn quickly to score WISC-R profiles as easily 

as experienced personnel; however, neither group does an 

adequate job. A computer simulation would make the 

establishment of baseline criteria easily enforceable in 

testing classes. The use of specific behavioral objectives 

would guarantee that, at the time of completion of the 

course, all students met set standards. 

The fact inexperienced scorers do as well as trained 

professionals should add validity to generalizing the 

findings of this study, whose subjects are all from an 

undergraduate class, to a larger population. 

Another benefit of this computer simulation would 

involve scoring errors. The computer wouldn't make any and 

could provide feedback to student and instructor when 

anyone interacting with the simulation did. Many medical 

students practice diagnosing various medical syndromes via 

computer simulation. This study investigates a simulation 

that functions in much the same way. Perhaps a added 

benefit of simulations like these remains the fact they 

don't file malpractice suits. 

Legal Concerns Involving the Use of IQ Tests 

The use of IQ tests is not popular. One hundred 
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percent of the students in this study stated that they felt 

IQ tests were OFTEN misused in the public schools (See 

Student Profile Questionnaire). But what scientific 

underpinnings does popular opinion have? Probably none. 

Arthur Jensen (1980) observes that: 

The criticism of testing in the popular 
media, and much of it, even in the textbooks, is 
largely emotional, ad hoc, often self-
contradictory, and wholly lacking in 
consideration of the types of psychometric 
information needed for a proper evaluation either 
of the tests or of the broadsides directed 
against them. (p. 24) 

The ungrounded attacks on tests complicate the legal 

situation, make them a popular target for lawsuits and 

necessitate the accurate use of such tests. The use of 

tests in schools, personnel selection, promotion, and 

professional selection have all been attacked in court. It 

would behoove anyone who administers tests to be well aware 

of all the legal ramifications involved in their use. Most 

testing classes do not have time to give more than a 

cursory review of such matters. 

The major value of a computer simulation would be to 

free class time for important issues such as specific court 

decisions. The simulation would take care of basic 

administration and scoring issues. Jensen (1980) states: 

The main faults with mental testing 
generally involve abuses and inadequacies in the 
use of tests rather than bias or other 
psychometric deficiencies in the tests 
themselves. Teacher-administered tests are worse 
than useless if they are not given scrupulously 
under the prescribed conditions with regard to 
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instructions and time limits, (p. 738) 

Summary 

In conclusion, the computer will play a dramatically 

increased role in education. This will be due primarily to 

the development of the inexpensive microcomputer. There is 

already a plethora of computer-assisted learning materials 

flooding the market, and their proliferation will increase 

for the foreseeable future. However, the increase in 

computer-based learning materials has not been matched by 

appropriate research and evaluation. Johnson, Willis and 

Danley (1982) note that, "The ratio of empirical evaluation 

to software development work has dropped even lower in the 

last few years as microcomputers became more available" (p. 

57). Despite the fact that research and development of 

simulations has always been a difficult, lengthy, 

confounded and complex endeavor, computer simulations will 

continue to be developed for new areas. Smith and Stander 

(1981) state that, "For many, their first encounter with 

computers will be in a game or simulation" (p. 345). Thus, 

research must explore the ability of simulations to 

instruct and the ability of knowledge gained from 

simulations to transfer. 

This study addresses these two fundamental research 

questions as they relate to the use of the computer 

simulation designed to teach administration and scoring of 

the WISC-R. Specifically the study asks: first, does the 
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learning demonstrated by students while operating the 

computer in the test mode transfer to other environments; 

second, does the simulation do a better job of teaching the 

WISC-R administration and scoring procedures involved than 

traditional teaching techniques? 

Finally, the study will address certain basic 

questions that are not of a research nature. Before and 

during the development of the simulation several questions 

were considered. What type of computer system were schools 

most likely to buy? After deciding on hardware, program 

developers had to decide what administration and scoring 

concerns were most important and what could be done about 

them given the confines of a simulation written in 

Microsoft Basic on a computer (TRS-80) with limited 

graphics capabilities. Program developers also were 

involved in reevaluating goals that did not take into 

account the numerous programming difficulties that evolved. 

These questions will be evaluated again after the findings 

from the review of literature and the study itself have 

been considered. 

It is hoped that through the analysis of information 

gained in this evaluation will make possible 

recommendations for further development. Specific 

hypotheses to be tested follow. 
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Hypotheses 

1-There will be no significant difference between the 

findings of the computer test and the findings of the 

videotape test. 

2-Students trained to administer the WISC-R by the 

computer simulation will score significantly higher when 

tested by videotape than the traditionally trained control 

group. 

3-Students trained to administer the WISC-R by the 

computer simulation will score significantly higher when 

tested by the simulation than the traditionally trained 

control group. 

4-Students trained to administer and score the WISC-R 

by the computer simulation will score significantly higher 

when their total error scores from both situational tests 

are compared to the total error scores of the students 

trained by traditional means. 

5-There will be no significant difference between the 

class grade point average of the simulation trained group 

and the traditionally trained group. 

In addition this study investigates the findings of 

the Student Profile Questionnaire and solicits student 

comments and suggestions on the simulation's drawbacks and 

on potential improvements. 
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Chapter II 

METHODS AND PROCEDURES 

Definitions 

Situational Tests: The definition of situational tests 

used in this study was provided by Anderson, Ball, Murphy 

and Associates (1975), "A situational test is a type of 

performance test in which tasks are presented in a setting 

that approaches the authenticity of real life" (p. 371). 

Theoretically, behaviors measured in a situational test 

should correspond to behaviors elicited by the real world 

situations approximated by the test. 

Simulation: Used here to refer to activities designed 

to replicate many aspects of real world situations without 

actually creating the reality. These situations are 

sometimes called "playing house" activities. Some authors 

point out that simulations don't have to copy aspects of 

reality; they can present "alternative worlds." However, 

this aspect of simulations was not considered here. 

The Simulation: Referred to the specific WISC-R 

simulation described in this study. 

Traditional Training: The standard practice that the 

control group received in lieu of the computer simulation. 

The traditional group and the computer group received in 

class instructions on the WISC-R and its administration. 

This involved both demonstration and a question and answer 
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period. Then each subject in the control group practiced 

administering the first four subtests of the WISC-R with 

five children. The control group was not observed, however, 

while they administered the WISC-R to the children. The 

protocols were checked and students could discuss problems 

that they encountered with any testing. The control group 

also used traditional CAI programs other than the WISC-R 

simulation. This made the traditionally trained group as 

familiar with the computer as the simulation treatment 

group. 

Hunter and Clark (1977) note that "in research 

comparing two or more groups it is essential that detailed 

records be kept of instructional activities used in each 

group so that the researcher can be sure of what is being 

compared" (p. 45). A detailed description of both groups' 

activities is provided in the results section. 

The Data and Instruments 

The instruments used in this study were, by necessity, 

specifically developed for the study. They are: 

1- The WISC-R Simulation Program-which functions in 

both an instruction and test mode (See Appendix A for 

program listing). 

2- Student Profile Questionnaire-this questionnaire 

was developed to provide information of a demographic and 

attitudinal nature (See Appendix B for actual form). 

3- Video Tape Questionnaire-this form was provided 
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subjects to respond on, while being tested by a videotape 

of a child being administered the WISC-R. The form was made 

up of a special set of directions and part of a standard 

WISC-R Profile. (See Appendix D for a copy of the 

directions). 

4- Scoring Printout-this was the form provided by the 

computer after a student had administered a WISC-R to the 

computer while it was functioning in the test mode (See 

Appendix E for copy of printout). 

5- The Computer Evaluation Form-on this form written 

feedback was requested from all subjects concerning any 

problems they had with The Simulation. They were also asked 

to give The Simulation a grade and make comments if they 

wanted to. 

Subjects 

The subjects for this experiment were 20 undergraduate 

students enrolled in an educational psychology class. They 

were divided equally into a treatment and a control group. 

Udinsky, Osterlind and Lynch (1981) list four criteria 

for sample selection: goal orientation, measurability, 

practicality, and economy. In meeting the requirements of 

the last two criteria several assumptions were made 

concerning the sample used. The type of sampling used in 

this study is called "Incidental Sampling" and such a 

procedure is usually considered to foster a weak design in 

which generalizability and external validity is 
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questionable. However, there is experimental evidence that 

undergraduates function much like graduate students and 

real world professionals. The undergraduates used in this 

study were assumed to be equivalent to graduate students or 

experienced testing personnel (Sherrets, Gard, and Langner; 

1979; Brannigan, 1975). Evidence was gathered which 

demonstrated that the subjects as a group had little or no 

experience with simulations or the WISC-R (See: Results-

Student Profile questionnaire). The sample itself was 

divided using stratified random sampling techniques in an 

effort to keep gender, experience, and age equally divided 

between the two groups. Due to the involved nature of the 

simulation and the number of computers (two) and subjects 

available, a large, random N was impossible. Other 

stratification procedures were deemed unnecessary since no 

apparent relevant variables were unequally distributed 

between the two groups. Though other stratification 

procedures were not developed, the relationship of a 

student's cumulative grade point average to his or her 

total error score was analyzed (See Results). It was not 

perceived necessary to control for relevant characteristics 

such as attitude towards computers (See Results and 

Appendix B: Student Profile Questionnaire). 

Design and Analysis 

This study involved a "Posttest-Only, Repeated 

Measures, Control Group Design." This is a true 
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experimental design and is often preferred when a pretest 

would serve no useful purpose. Since the subjects of this 

study had no experience or training in the administration 

or scoring of the WISC-R, a pretest would have served no 

purpose. The preferred data analysis technique for such a 

design depends on the subjects and data meeting certain 

assumptions. The data were the number of errors scored on 

the videotape situational test and the computer simulation 

situational test. The maximum number of possible errors had 

been adjusted so that it was the same for both tests. The 

types of errors possible on one test were also made as 

similar to the types of errors on the other as was 

feasible. It was determined that if the data distributed 

themselves in a normal fashion a 2.2 split-plot analysis of 

variance would be used. This is a "mixed model", repeated 

measures design. Kirk (1968) lists the following advantages 

and disadvantages of the split-plot design and compares it 

to the other most likely alternative (the randomized block 

factorial design): 

1. A type SPF-p.q design can be used in 
experiments where it is not possible to 
administer all treatment combinations within each 
block. 

2. In a type SPF-p.q design estimates of B and AB 
(within-block) effects are usually more accurate 
than estimates of A (between-block) effects. 
Because the average experimental error over ail 
treatments is the same for both designs, the 
increased precision on B and AB is obtained by 
sacrificing precision on A. In addition, the 
number of degrees of freedom for experimental 
error is larger for B and AB than for A but less 
than the degrees of freedom for error in a type 
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RBF-pq design. 

3. If the experimenter's primary interest is in 
within-block effects (B and AB), a type SPF-p.q 
design is usually more powerful than a type 
RBF-pq design. On the other hand, if equal 
precision for all treatment effects is desired, 
the average power of a type RBF-pq design is 
greater. 

4. The analysis and randomization procedures for 
a split-plot design are more complex than for a 
randomized block factorial design. 

5. When missing data occur, the increase in 
complexity of the analysis is greater for the 
split-plot design than for the randomized block 
factorial design, (pp. 317-318) 

Thus the above design had more power in determining 

whether learning transferred from the computer simulation 

to the videotape environment than in determining the 

significant differences between the computer trained group 

and the control group. In other words, the most likely 

direction of error was toward a Type II error. 

This parametric model requires that certain 

assumptions are made about the sample. The distribution of 

errors within groups must closely approximate a normal 

distribution. This model requires "a highly restrictive set 

of assumptions concerning population treatment variances 

and covariances" (Kirk, 1968, p. 256). The error scores, 

however, did approximate the normal curve as required. 

Procedures 

Both groups were given instructions in operating the 

computer and basic WISC-R administration procedures. 

However, the treatment group operated the simulation for 
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five separate simulations in the instruction mode while the 

control group tested five actual children. The control 

group subjects were not observed while they administered 

the subtests; however, their protocols were reviewed. Since 

there was some question about the ethics of teaching under

graduates testing procedures for the WISC-R, and since 

class time for such a project was limited, only the first 

four subtests of the WISC-R were used in this study. These 

four subtests provided an adequate sample of both the 

Performance and Verbal scales. The control group operated 

the computer using typical CAI programs chosen to provide 

practice using the computer similar to the practice 

received by the simulation treatment group. This procedure 

insured that the control group was at least as "computer 

wise" as the treatment group. The control group also 

received additional training in administering the WISC-R in 

the normal didactic manner. To insure that the treatment 

group was as "child wise" as the control group (when taking 

the videotest) they administered a reading inventory to 

five children. 

All subjects had their test-giving skills measured by 

the simulation while it was operating in the test mode; 

albeit, this meant that the simulation was used to evaluate 

itself. This type of "in house" situational test certainly 

raises questions about the external validity of the test 

and the simulation. The main hypothesis of this study 
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stated that the learning that was demonstrated by the 

simulation would generalize to another environment. Thus, a 

second situational test was administered to check the 

external validity of both the computer administered test 

and the simulation itself. The second test, a videotape 

situational test, was a "high fidelity" test that came much 

closer to the "real world" while still managing to provide 

a standardized format. Both the treatment and control 

groups were tested by making administration and scoring 

decisions while watching the videotape of a child being 

administered the WISC-R (see Appendix D). This was 

necessary since actual children would not provide 

standardized responses. The videotape paused at critical 

points when administration decisions had to be made 

(starting and cut-off points). The subjects from both 

treatment and control groups were then asked to write down 

on a provided form (part of a WISC-R Scoring Profile. See 

appendix D-) exactly what they would do next. They were 

also asked to score all the answers given by the child on 

the videotape who was being administered the WISC-R. This 

videotape was itself a type of simulation, but a 

significantly different type in that it was a recording of 

the testing of an actual child. Half of the subjects in the 

control group and half the subjects in the treatment group 

were administered the videotest first while the other half 

were administered the computer test first. This did not 
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change the fact performing on one test was practice for the 

other, but both tests had the same number of students 

taking them first and the same number of students taking 

them second. 

Cooper and Huss (1981) suggest that simulations have 

several qualities that make them a valuable tool in 

evaluation. Here, the WISC-R simulation was able to 

simulate numerous events under standardized conditions 

which would not have been possible in the field. 

The results of these tests, along with feedback from 

the treatment group, aided in the evaluation of the 

simulation. Other factors also played a role in the 

evaluation and modification procedures. Was BASIC an 

appropriate language for this type of simulation? Was the 

TRS-80 the best hardware choice? Should the simulation be 

developed so that it can run on various types of computers? 

These concerns were as important as "significance" and are 

dealt with in the final section. 

Simulation Treatment 

This study used the first four subtests and the pre-

administration data (The information an administrator must 

acquire before administrating the test.) of the WISC-R 

Simulation. The program played the role of a child being 

tested (much like some medical school simulations take the 

role of a patient). The student learning test 

administration typed in procedural decisions which were 
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interpreted by the computer. If, for example, the student 

typed in the number of the correct question to be asked, 

the computer responded with a randomly selected answer that 

was appropriate for the age and IQ of the simulated child. 

It did this in either the test or instruction mode. For 

example if the student scored a computer-provided answer 

wrong, two different responses were possible. If the 

computer were functioning in the instruction mode, it would 

provide the student with immediate feedback. However, if it 

were operating in the test mode it would simply score the 

mistake and await the next student-generated question. At 

the end of the administration, the computer program, when 

it was operated in the test mode, provided a printout of 

errors (See Appendix E). 
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Chapter III 

RESULTS 

The results of the Student Profile Questionnaire, the 

analysis of error scores and the Computer Program 

Evaluation form are presented in the following three 

sections. 

The Student Profile Questionnaire 

The first instrument administered to the subjects was 

the Student Profile Questionnaire (See Appendix B). This 

questionnaire was used to provide demographic data and 

validation of certain assumptions made about the sample. It 

was also used to see if there were any differences between 

the two experimental groups. Some of the questions pursued 

attitudes while others pursued knowledge. For the questions 

that measured knowledge and involved factual data, the 

correct answer is preceded by a star (*). A breakdown, of 

the responses to specific questions by percent, is as 

follows: 

Student Profile Questionnaire 

Name 

Occupation 85.7% students, 9.5% housewives, 4.8% other 

Male 9.5% Female 90.5% 

Educational Goal question ambiguous 

Aqe Range 20-55 Mean 24.9 
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Answer the following questions Yes or No. 

1-Have you ever been given the WISC-R? Yes 4.8% No 95.2% 

2-Have you ever administered the WISC-R? Yes 0.0% No 100.0% 

3-Have you ever administered any individual IQ tests? Yes 
0.0% No 100.0% 

4-Have you ever scored a WISC-R profile? Yes 0.0% No 100.0% 

5-Do IQ tests really measure intelligence? Yes 9.5% 
No 81.0% No Answer 9.5% 

6-Are IQ tests often misused in the public schools? 
Yes 100.0% No 0.0% 

7-Have you ever used a microcomputer before? Yes 4.8% 
No 90.5% No Answer 4.8% 

8-Have you used any computer before? Yes 42.9% No 57.1% 

9-Have you ever written a computer program before? 
Yes 19.0% No 81.0% 

10-Have you used CAI (computer assisted instruction) 
before? Yes 4.8% No 95.2% 

11-Have you ever used or taken part in a learning 
simulation? Yes 19.0% No 76.2% No Answer 4.8% 

12-Are computers "intelligent"? Yes 9.5% No 85.7% 
No Answer 4.8% 

13-Are computers a threat to civilization? Yes 9.5% No 
85.5% 

Answer the following questions by circling the letter of 
the answer you choose, (only one) 

14-How many subtests does the WISC-R have? 
A- 10 19.0% 
*B- 12 23.8% 
C- 8 52.4% 
D- 14 4.8% 

15- What three IQ tests bear David Wechsler's name? 
*A- WISC-R, WAIS, WPPSI 14.3% 
B- WISC-R, WAS, WPPSI 9.5% 
C- WISC-R, WAS, WAT 14.3% 
D- WISC, WISC-R, WAS 61.9% 
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16- In the picture completion subtest of the WISC-R, the 
person being tested will 

A- finish drawing a picture. 47.6% 
B- put pieces of a picture together. 33.3% 

*C- point out what is missing in a picture. 14.3% 
D- find hidden items in a picture. 4.8% 

17- Individuals taking the WISC-R must tell how which of 
the following are similar? 

A- Scissors-Copper Pan 23.8% 
B- Salt-Water 14.3% 
C- Pound-Yard 19.0% 

*D- all of the above 42.9% 

18- If a person taking the WISC-R states that FIRST and 
LAST are similar because they are both extremes of 
position, he/she should be given 

A- 1 point. 23.8% 
*B- 2 points. 28.6% 
C- 0 points. 14.3% 
D- 5 points. 33.3% 

19- On the WISC-R, a person who gives a perfect definition 
to a vocabulary word that is asked as part of the 
Vocabulary subtest, is awarded 

A- 1 point. 28.6% 
*B- 2 points. 4.8% 
C- 0 points. 9.5% 
D- 5 points. 57.1% 

20 What is a "Standard Score"? 
A- the raw score 9.5% 
B- the average score 28.6 

*C- a score based on norms 
and stated as a z score 47.6 
D- a score stated as a % 
of correct answers 14.3% 

21- The WISC-R can be used to test 
A- anyone. 42.9% 
B- children between the ages of 4 and 12. 33.3% 
C- people age 16 and up. 9.5% 

*D- people between the ages of 6 and 16. 14.3% 

22- The WISC-R is the only IQ test that can be used with 
A- normal and mentally deficient individuals. 47.6% 
B- people from various cultural backgrounds. 23.3% 
C- humans and lower animals. 4.8% 

*D- none of the above. 23.8% 

23- Wliat word best describes your feelings about computers 
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A- interested 
B- indifferent 
C- ambivalent 
D- dislike 

52.4% 
33.3% 
9.5% 
4.8% 

role do you think computers will play in 24- VThat 
education? 

A- crucial 
B- important 
C- slightly significant 
D- unimportant 

9.5% 
61.9% 
28.6% 
0.0% 

25- A "Byte" is a 
A- interface. 
*B- unit of memory. 
C- buffer. 
D- type of computer hardware. 
No Answer 

0.0% 
61.9% 
0.0% 
33.3% 
4.8% 

26- Computer programers 
A-
B-
C-

*D-

flowcharts. 
loops. 
subroutines. 
all of the abov 

often construct 
14.3% 
9.5% 
4.8% 

71.4% 

27- What is a "NAND Gate?" 
A- not an "AND Gate" 19 
B- a type of Gate used in TTL 14 
C- part of some ICs like the 7400 38 

*D- ail of the above 23 
No Answer 4 

0% 
3% 
1% 
8% 
8% 

28- Which of the following are types of computer 
instruction? 

*A- CAI, CBI, CMI 
B- CAI, CAT, CMI 
C- CAI, CBI, CAT 
D- CAI, CMOS, CMI 
No Answer 

9 
14 
42 
23 
4 

5% 
3% 
9% 
6% 
8% 

29- Most microcomputers have the following: 
*A- CPU, ROM, RAM, CRT. 28 

CRT, ROM. 28 
RAM, SAT. 0 
RAM, CAT. 38 

4 

B-
C-
D-
No 

CAT , RAT, 
ABT, ROM, 
CPU, ROM, 
Answer 

6% 
6% 
0% 
1% 
8% 

30- '.'in-iat does "Software" refer to? 
A- silicon components 9.5% 
B- connecting interfaces 4.8% 

*C- programs on tape, disc, etc. 76.2% 
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D- none of the above 9.5% 

The responses to the student profile questionnaire of 

the computer training group were compared to those of the 

traditional training group: no significant differences 

between the two groups were discerned. The results of this 

questionnaire confirmed that the subjects knew very little 

about the WISC-R. None of the students reported they had 

ever administered or scored a WISC-R. In fact only one 

student had ever been tested by the WISC-R. As a group the 

students were more familiar with computers than IQ tests. 

Slightly over 40% of the students reported that they had 

used some kind of computer before, while 100% reported that 

they had never administered any type of IQ test. It was 

interesting to note that 100% of the subjects felt that IQ 

tests were OFTEN misused in the public schools and that 

85.7% felt that computers were not "intelligent." In 

general the Student Profile Questionnaire confirmed our 

assumptions about our sample. 

The Analysis of Error Scores 

In order to test the hypotheses and the legitimacy of 

the statistical procedure, the error scores were analyzed 

in several ways. The means and standard deviations were 

calculated; the variance of the total error scores was 

compared between treatment groups; correlations between 

tests and between total error scores and grade point 
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averages were calculated; means and standard deviations 

were calculated for the grade point average of both groups 

and the F values for the analysis of variance were 

computed. 

Table 1 shows the computer, video and combined error 

scores by individual subject and training group with group 

means and standard deviations. 

TABLE 1 

VIDEO AND COMPUTER ERROR SCORES WITH 
MEANS AND STANDARD DEVIATIONS 

Subject Video Errors Computer Errors Total Errors 

Traditional Training 
SI 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 
S10 

12 
4 
6 
2 
2 
8 
4 
13 
1 
7 

4 
7 
0 
3 
4 
5 
1 

10 
14 
12 

16 
11 
6 
5 
6 
13 
5 

23 
15 
19 

Mean 

S t a n . D e v . 

5 . 9 

3 . 9 4 

6 . 0 

4 . 4 3 

1 1 . 9 

6 . 0 6 
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Subject Video Errors Computer Errors Total Errors 

lomputer Training 
SI 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 
S10 

5 
7 
7 

10 
12 
12 
9 
6 
7 

12 

Combined Groups 
Mean 7 . 3 

7 
10 
9 
7 
2 
2 
2 

13 
2 
0 

5.7 

12 
17 
16 
17 
14 
14 
11 
19 
9 
12 

Mean 

S t a n . Dev . 

8 . 7 

2 . 5 3 

5 . 4 

4 . 1 5 

1 4 . 1 

2 . 9 8 

13.0 

Stan. Dev. 3.59 4.30 4.90 

The F Test was used to determin the suitability of the 

Split Plot Analysis if Variance m the analyses of these 

data. The results of the F Test provided one of the most 

significant findings of the study (See Chapter IV for 

discussion.). 
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TABLE 2 

F TEST FOR TOTAL ERROR SCORES 

F max = largest k variance [36.687] 

smallest k variance [8.892] 
F was significant at the .05 level. 

= 4..126 df=9 & 9 

The correlation between the the two situational tests 

was computed to indicate whether the two tests were 

measuring the same types of errors. A near zero correlation 

resulted. 

Another correlation was computed between total error 

scores and the individual subject's grade point average. 

The expected negative correlation was not significant. 

TABLE 3 

TWO CORRELATIONS: 
VIDEO AND COMPUTER TEST ERROR SCORES/ 

TOTAL ERROR SCORES AND GRADE POINT AVERAGE 

Type df p< .05? 

Video and computer 
test error scores. 
Total error scores 
and grade point average 

-.239998 

-.334010 

18 

18 

NO 

NO 
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TABLE 4 

COMBINED ERROR SCORE AND GRADE POINT AVERAGE COMPARISON 

Traditional Group >w omputer Group 

Error Score Grade point Error Score Grade Point 

SI 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 
S10 

MEAN 
Stan 

16 
11 
6 
5 
6 
13 
5 

23 
15 
19 

. Dev . 

3.30 
3.24 
3.68 
3.30 
3.00 
2.88 
2.71 
2.51 
3.49 
1.79 

2.99 
.5236 

12 
17 
16 
17 
14 
14 
11 
19 
9 
12 

3.51 
2.65 
3.29 
2.82 
2.67 
2.49 
3.76 
3.67 
2.99 
3.66 

3.15 
.4585 

After determining the suitability of the data, they 

were subjected to a 2.2 Split Plot Analysis of Variance. 

The results follow in Table 5. 

\ 

^ 



TABLE 5 

ANALYSIS OF VARIANCE OF ERROR 
SCORES BY TYPE OF TRAINING 

66 

Source SS df MS 

1-Between subjects 
2-A(type of training) 
3-Subj. w. groups 
4-Within subjects 
5-B(type of test) 
6-AB 
7-B*subj. w. groups 

240.0 
12.1 

227.9 
414.0 
25.6 
28.9 
359.5 

19 
1 

IS 
20 
1 
1 

18 

12.10 
12.66 

25.60 
28.90 
19.97 

=0.9557 

=1.2828 
=1.4470 

3-Total 654.0 39 

The Computer Program Evaluation Form 

All subjects in this study were asked to fill out a 

form that asked them to list any problems they had with the 

computer or simulation, give the simulation a grade and 

make any comments they wished to make. (See appendix C. for 

a copy of this form.) Only fourteen of the twenty students 

actually filled out the form (the other six students may 

have thought that they only needed to fill out the form if 

they had a problem or comment). Nine students made 

comments. Of those, eight were favorable: students stated 

that they found the computer simulation fun and/or 

educational or felt such experiences were important. The 

one negative comment stated, "This would be good only for 

getting aquainted with the V/ISC-R. " 
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The subjects were asked to give the WISC-R Simulation 

a grade. It received five A's, seven B's and 2 C's. from 

the fourteen subjects who filled out the form. The 

simulation, thus, received a grade point of 3.22. 

Three of the fourteen subjects, who filled out the 

questionnaire, stated that they did not have any problems 

with the simulation or computer. The remaining eleven 

students listed a total of seventeen problems which could 

be.broken down into six categories. 

The problems are summarized in the following table: 

TABLE 6 

STUDENT REPORTED PROBLEMS 

Problem Number of Students 

None 3 
Typing 3 
Scheduling time on computer 2 
Found program confusing 3 
Felt computer or program malfunctioned 6 
Wanted more feedback 2 
Couldn't keep up with videotape 1 

. \ 



CHAPTER IV 

SUMMARY AND DISCUSSION 

Summary 

The widespread use of microcomputers in the schools 

has brought a plethora of CAI software into existence and 

increased the need for proper courseware evaluation. This 

study evaluated a microcomputer simulation developed to 

teach the administration and scoring of an individualized 

IQ test. 

The simulation was programed in BASIC for the TRS-80 

Model III microcomputer. The program simulated a child 

responding to the administration of the Wechsler 

Intelligence Scale for Children-Revised (WISC-R). The 

program required a two disc drive 48K system with printer. 

One group of subjects practiced administering four 

subtests from the WISC-R to the computer while one group 

practiced administering the same four subtests to actual 

children. The administration and the scoring skills of both 

groups were tested by two different situational tests. The 

subjects were tested by the computer simulation operating 

in a test mode (this was considered to be a low fidelity 

simulation) and by a videotape of a child being 

administered the WISC-R (considered a high fidelity 

simulation). 

The error scores from both tests for each of the 

68 
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subjects in the two groups were then subjected to a 2.2 

Split Plot Analysis of Variance. The results showed that 

there was no significant difference between the outcome of 

the two treatments or the outcome of the two tests. 

However, it was not concluded that knowledge transferred 

from the low fidelity computer simulation to the high 

fidelity videotape simulation test because there was an 

essentially zero correlation between the error scores of 

the two tests. 

Of perhaps greater interest, was the existence of a 

significant difference p<.03 in the total error score 

variance for the two groups. The traditional practice 

treatment produced very low total error scores for 40% of 

its subjects while the error scores for the computer 

practice group were more homogeneous. 

It was concluded that an increase in the simulation's 

fidelity and "user friendliness" would make it a valuable 

instructional tool. 

Interpretations and Discussion 

Hypothesis 1 

The first hypothesis was: There will be no significant 

difference between the findings of the computer test and 

the findings of the videotape test. 

The analysis of variance produced an F value for the 

type of test which was not significant (See Table 5). In 

other words, if the videotape test error scores and the 
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computer test error scores were considered as two groups, 

there was no significant difference between the findings of 

the videotape test and the findings of the computer test. 

This does not imply that the two tests were measuring the 

same thing in the same way. The individual pairs of error 

scores for each of the subjects often contained values that 

were at variance with each other, so a correlation was 

computed. There was an essentially zero correlation 

(-.239998) between the error scores of the two tests (See 

Table 3). This provides strong evidence that the two tests 

were not measuring the same things. There is anecdotal 

evidence that neither the computer test nor the video test 

error scores provide an adequate measure of the subject's 

ability to administer or score the WISC-R. Students 

complained verbally, and on the Computer Program Evaluation 

Form (See Appendix C), about the fact the computer would 

not allow them to correct typing errors. They also 

complained that the computer or the program made mistakes 

thereby increasing their error scores. However, these 

problems could never be replicated by the developers of the 

program or by the subjects for the benefit of the program 

developers. This suggests that the program was not 

defective, since experienced users had no problems. But, it 

also suggests that the program was not "user friendly." 

This is a common problem and may reflect on the current 

state of the art. Often buyers return software to software 
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houses and claim that it is defective. It often turns out 

that the problem involves the user's inability to properly 

operate the software. 

Subjects also complained that aspects of the video

tape test were hard to score because of the speed at which 

the test was given. The subject's inability to keep up with 

a professional may have affected error scores on the video

tape test more than it would affect their ability to 

administer and score an actual WISC-R Profile from the 

testing of a real child. Speed may not be highly related 

with administering a WISC-R to a child and scoring it. 

In conclusion Hypothesis 1 was considered untested 

because there is a lack of evidence that the two tests 

measured the same thing. 

Hypothesis 2 

The second hypothesis was: Students trained to 

administer the WISC-R by the computer simulation will score 

significantly higher when tested by videotape than the 

traditionally trained control group. 

The students who received the computer training did 

not receive lower error scores on the videotape situational 

test than the traditionally trained group. The trad

itionally trained group averaged 5.9 errors while the 

computer simulation trained group averaged 8.7 errors (See 

Table D - This difference was not significant at the p<.35 

level. 
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In conclusion, hypothesis 2 was rejected with the 

trend being strongly in the other direction. 

Hypothesis 3 

The third hypothesis was: Students trained to 

administer the WISC-R by the computer simulation will score 

significantly higher when tested by the simulation than the 

traditionally trained group. 

The mean error score for the computer simulation 

trained group and the mean error score for the 

traditionally trained group were almost identical on the 

computer situational test. The mean error score for the 

traditionally trained group was 6.0; for the computer 

trained group it was 5.4 (See Table 1). 

In conclusion, hypothesis 3 was rejected with no trend 

being discernible. 

Hypothesis 4 

The fourth hypothesis was: Students trained to 

administer and score the WISC-R by the computer simulation 

will score significantly higher when their total error 

scores from both situational tests are compared to the 

total error scores of the student trained by traditional 

means. 

The mean total error score for the computer simulation 

trained group was 14.1, for the traditionally trained group 

the mean was 11.9. The F value from the analysis of 

variance was not significant at the p<.05 level of 
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significance(See Table 5). 

In conclusion, hypothesis 4 was rejected and there was 

no evidence of a trend in favor of the computer simulation 

trained group. 

The last hypothesis was developed after the data had 

been collected. There was a significant difference between 

the variances of the two treatment groups. The variance of 

the total error scores for the traditionally trained group 

was significantly higher because of four students who did 

exceptionally well on both situational tests. It seemed 

possible, but unlikely, that the subjects in the 

traditionally trained group might be better students, 

despite random assignment. 

Hypothesis 5 

The fifth, and last, hypothesis was: There will be no 

significant difference between the class grade point 

average of the simulation trained group and the 

traditionally trained group. 

The relationship between grade point average and total 

error score was calculated. The not surprising negative 

correlation (-.334010) was not significant at the p<.05 

level. However, the correlation came close to reaching 

significance. The correlation would have been significant 

with df=24 instead of df=18. The mean grade point average 

for the traditional group was slightly lower than that of 

the computer simulation group (See Table 4) and, thus, 
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cannot be held accountable for the fact hypotheses 2,3 and 

4 were rejected. It is also interesting to note that the 

four subjects who had extremely low total error scores did 

not have exceptionally superior grade point averages. 

In conclusion, hypothesis 5, was not rejected. 

Conclusions 

The computer simulation did not demonstrate itself as 

a superior training method but neither did it demonstrate 

itself as significantly inferior. It did function as a 

significantly more consistent method of training and it 

must be remembered that the computer simulation was 

superior in that it did not involve having to find 

appropriate subjects to test (a problem for many large 

testing classes) and allowed for "mastery level" training 

while providing criterion referenced testing. Another 

factor must be remembered in this regard: one major benefit 

of CAI is its ability to allow students to proceed at their 

own pace while giving them instant feedback. 

However, the traditional training group exhibited 

significantly greater within group variance. It seems that 

the traditional training was very effective for 40% of its 

subjects. There were only four students who had very low 

error scores on both situational tests. All four students 

were in the traditional group. These students may have 

found the opportunity to work with real children extremely 

motivating. 
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This study would probably have provided different 

results if the time factor had NOT been controlled for. 

This study did not involve "mastery level" learning. 

Students in the computer simulation training group were not 

allowed to proceed at their own pace until they mastered 

the simulation for children of many different ages and 

mental abilities. And since students operate the simulation 

on their own time, the time factor may not be weighted the 

same in evaluating the two training techniques. As stated 

earlier one advantage of CAI is the fact students can learn 

at their own pace, without the normal time constraints. 

However, it still seems likely that the WISC-R 

computer simulation program needs to be made more "user 

friendly." The majority of student errors on both the video 

test and the computer test were made in the second two 

subtests. In fact, on the video test, no student errors 

were made in the first subtest. It seems that the first two 

subtests may not be representative of the learning 

difficulty involved in mastering administration and scoring 

of the WISC-R, because they are easier to administer and/or 

score. Thus it may be necessary to make sure each 

individual subtest is as "user friendly" as possible. The 

fact the results of this study differed from an earlier 

study by Johnson, Willis and Danley (1982) also adds 

credence to this idea, since that study only involved the 

first two subtests. The comments of the students, the 
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results of the study and the essentially zero correlation 

between the videotape situational test and the computer 

simulation situational test all lead to the conclusion that 

the WISC-R training simulation could be improved. The 

developers were limited in what they could do from the 

beginning. The TRS-80 Model III used in this study had very 

low resolution graphics (however a high resolution graphics 

card is now available for the TRS-80 Model III). But even 

with high resolution graphics the fidelity of a videotape 

cannot be reached. The version of TRS-DOS's Microsoft 

Basic, that was used in writing the program, will only run 

on a TRS-80 Model III. This limits the program's use

fulness. The BASIC computer language itself proved to be a 

difficult language to use for the development of this 

simulation. But, considering the limitations of the project 

and the natural advantages of a computer simulation it 

should be considered for further development. 

The following things should be remembered: 1- The 

simulation did not produce significantly lower error 

scores. 2- The students were not allowed to learn at their 

own pace (a major positive aspect of CAI). 3- The 

simulation could free up class time. 4- The simulation can 

provide "mastery level" learning and criterion referenced 

testing. 5- The simulation could be made more "user 

friendly." 6- The situational tests could be improved so 

that errors were less likely to represent problems 



77 

unrelated to the administration and scoring of the V7ISC-R. 

7- The computer simulation training produced significantly 

less variance of error scores, suggesting that it may 

provide a more consistent form of learning than the 

traditional training method. 8- The computer simulation can 

provide instant feedback for the student and analyzed data 

for the instructor. 9- Finally, many students found the 

computer experience "fun," "exciting" and "interesting." 

Limitations of the Study 

This study had several limitations, some of which have 

already been mentioned. 

The students were not graded on their performance, 

either on the computer simulation test, the videotape test 

or their practice and they were notified of this before 

hand. The students were extremely concerned from the 

beginning that one group would be favored in a way that 

would affect grades. In an effort to calm their fears and 

quiet their protests, they were repeatedly told that they 

would get full credit just for doing the study. This led 

several students to put less effort into the study than one 

might expect. A review of the practice materials turned in 

to the researchers demonstrated this clearly. The students 

in both groups had five sets of practice material to turn 

in. The computer trained group was to turn in the results 

from administering a reading inventory to five students and 

the traditionally trained group was to have administered 
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the first four subtests to actual children. Much of the 

material turned in was of questionable quality. On the 

other hand several students remained extremely concerned 

about every aspect of the work they did for the study, and 

didn't seem to believe they would not be graded on their 

results. (Some students were upset when they could not do 

the computer test over after making a typing error.) The 

fact the videotape test and the computer test took place 

the week before and the week of final exams coupled with 

their realization that the results of these tests would not 

affect class grades is certainly a potential confounding 

variable. It also leads to an interesting theory about the 

significant difference in the variances of the two 

treatment groups. With this simulation uninterested 

students may learn despite themselves while concerned 

students receive only equivocal training. Numerous other 

alternative theories could be developed (perhaps the less 

conscientious students were motivated by the computer). 

Though the size of the N limits the generalizability 

of the study and increases the likelihood of a Type II 

error, there was no evidence of a trend that implied that 

this computer simulation, at its present stage of 

development, would produce superior learning as 

hypothesized. 

The computer program proved not to be as "user 

friendly" as previously suspected. The computer simulation 
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situational test and the videotape situational test were 

also not as "user friendly" as desired. The videotape test 

was of a highly trained and experienced diagnostician who 

administered the test in a rapid manner; though the tape 

paused between subtests it was never stopped within a 

subtest. These problems confound both the learning 

treatment and the testing of the treatment. 

The design of the study had limitations; certain 

relevant aspects of the learning climate were not 

considered. The study did not measure attitude change nor 

attitudes toward the different training modes. There was 

no measure of long term learning and no measure that 

involved testing an actual child in a controlled 

environment. A common criticism of both research on 

simulations and research on CAI centers around the fact 

that there is more to learning than the significance of an 

F value based on some simple global measure (Macken, Suppes 

and Zanotti, 1980). 

Implications and Directions for Further Study 

The inherent value of the WISC-R computer simulation 

makes further study worthwhile. First the simulation should 

be made more "user friendly." Then the means by which it is 

evaluated should be field tested to make sure they measure 

relevant learning and not such things as typing skills. The 

simulation could not only be more "user friendly," ir could 

also provide a much higher level of fidelity; the ise of 
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videodisc technology could provide an almost lifelike 

interaction environment for the student. 

Though this study did provide some measure of how the 

simulation was perceived by the subjects (they gave it a B+ 

rating) a more detailed study of attitudes would prove 

informative. A study with a long term follow-up would also 

be of interest. 

In conclusion, I would like to repeat Aldenderfer's 

(1981) observation that, "Simulation, like a human being, 

will have a long, slow, difficult, and often painful period 

of growth and development before reaching maturity. Every 

discipline that has eventually adopted simulation has done 

so only after a lengthy period of testing and evaluation" 

(p. 11). 

X 
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APPENDIX A: LISTING OF THE SIMULATION PROGRAM 

0 ' THE WISC-R COMPUTER SIMULATION PROGRAI^ 
4 PRINTN2$ 
10 ' INTRO/BAS: JUNE 1980 
20 ' THIS PROGRAM IS DESIGNED TO ASSIST THE STUDENT IN 
FIGURING THE CHRONOLOGICAL AGE OF THE CHILD TO BE TESTED. 
30 ' THIS IS DONE IN PREPARATION FOR GIVING THE WISC-R 
TEST 
40 
50 LV=RND(3) 
77 '*********PROGRAM UPDATED 11/01/82********** 
80 CLEAR600;DEFINT A-T 
90 DIM 
A$(26,6),C(30),CC(30),E(14),I$(17,12),N(30),S(30),SA(13),SC( 
27),SS(27) 
100 ' MAIN PROGRAM: COMPUTE CHRONOLOGICAL AGE OF 
CHILD 
143 CLS;PRINT(a330, "YOU ARE GOING TO ADMINISTER THE 
WISC-R" ;PRINT(a738, "PRESS ";CHR$(34) ; "ENTER" ; CHR$ ( 34 ) ; " TO 
CONTINUE.";:INPUT Z$ 
150 CLS:PRINT:PRINT:PRINT"WE WILL COMPUTE THE 
CHRONOLOGICAL AGE OF EACH CHILD UNTIL WE FIND ONE THAT 
IS ELIGIBLE FOR TESTING. 
155 PRINT"WE WILL THEN ADMINISTER THE WISC-R TEST TO THAT 
CHILD." 
160 PRINT"BEFORE WE START I NEED TO KNOW TODAY'S DATE." 
170 PRINT:PRINT"WHAT MONTH IS THIS? (GIVE INFORMATION IN 
NUMBERS PLEASE) 
180 INPUT"(E.G.: 1 FOR JANUARY, 2 FOR FEBRUARY, ETC.) 
" ; TM 
190 IF TM<1 OR TM>12 PRINT"YOU HAVE MADE AN ERROR. TRY 
AGAIN.":X=X+1:IF X<3 GOTO 170 ELSE 770 
200 X=0 
210 INPUT"WHAT DAY IS IT? IF THE DAY IS OVER 28 USE 
28.";TD 
220 X=0 
225 IF TD>28 OR TD<1 PRINT"WHEN DATE IS OVER 28 , USE 28. 
ENTER THE DAY AGAIN.";:INPUT TD:GOTO 225 
230 INPUT"WHAT YEAR IS THIS? (ENTER THE LAST TWO DIGITS OF 
THE YEAR— E.G. 80 FOR 1980) ";TY 
240 IFTY<80ORTY>85PRINT"YOU HAVE MADE AN ERROR. TRY 
AGAIN.":X=X+1:IFX<3GOTO230 ELSE770 
260 V^/D=TD:WM=TM:WY=TY 
265 CLS:INPUT "TYPE IN YOUR NAME";N$ 
270 PRINT"DO YOU WANT TO USE THIS PROGRAM AS A TEST OR FOR 
INSTRUCTION";:INPUT T$ 
280 IF LEFT$(T$,1)="T" GOTO 340 
290 IF LEFT$(T$,1)="I" GOTO 310 
300 INPUT"YOU MUST DECIDE ON EITHER TEST OR 
INSTRUCTION.";T$:GOTO 280 
310 CLS:PRINT"YOU MAY EITHER CHOOSE A BIRTHDATE FOR THE 
CHILD TO BE TESTED OR I WILL CHOOSE ONE FOR YOU." 
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320 PRINT:INPUT" DO YOU WANT TO CHOOSE A BIRTHDATE? 
(YES OR NO)";P$ 

330 PRINT;IF LEFT?(P$,1)="Y" GOTO 370 
340 BD=RND(28):BM=RND(11):BY=7 5 
350 PRINT@512,"THE BIRTHDATE OF YOUR SUBJECT IS: 
" ;BM; ", ";BD; ","; BY: PRINT "WRITE THIS DATE DOVvN M^D PRESS 
";CHR$(34);"ENTER";CHR$(34);".";:INPUTZ$:GOT0385 
370 INPUT"TYPE THE BIRTHDATE OF THE CHILD. (EX: 
3,21,74)";BM,BD,BY 
380 PRINT:IF BD>28 PRINT"WHEN BIRTH DAY IS GREATER THAN 28 
USE 28. ENTER THE BIRTH DAY AGAIN";BD:GOTO 380 
385 WD=TD:WM=TM:WY=TY:IFWD<BDTHENWD=WD+30:WM=WM-1 
400 CD=WD-BD:CM=WM-BM:IFWM<BMTHENCM=\JM+12-BM:\^=WY-1 
430 CY=WY-BY:IF CY<0 GOTO770 
440 CLS 
450 PRINT:PRINT"CALCULATE THE CHRONOLOGICAL AGE AND ENTER 
THE FIGURE YOU GOT;" 
470 B(1)=0;SY=-1: Z$="":PRINT:PRINT"THE CHILD'S AGE IM 
YEARS";;INPUT SY 
510 SM=-1: PRINT"NOW ENTER YOUR FIGURE FOR MONTHS";:INPUT 
SM 
550 SD=-1:PRINT"NOW ENTER THE NUMBER OF DAYS";:INPUTSD 
580 IFSY<>CYTHENL$="YEAR":GOTO630 
590 IFSM<>CMTHENL$="MONTH":GOTO630 
600 IFSD<>CDTHENL$="DAY":GOTO630 
610 IFB(1)>=1 THEN IF T$="I" THEN PRINT"PRESS 'ENTER' TO 
CONTINUE.";;INPUTZ$:GOTO660:ELSE INPUT "PRESS 'ENTER' TO 
CONTINUE.";Z$:GOTO690 
620 CLS:IFT$="I"PRINT"CONGRATULATIONS, THE CHRONOLOGICAL 
AGE IS CORRECTl 1 I I":INPUT"PRESS 'ENTER' TO 
CONTINUE.";Z$:GOTO690 
630 IFT$="T" THEN GOSUB1600:ELSE PRINT "MISCALCULATED 
CHRONOLOGICAL ";L$:GOSUB1600 
635 IF L$="YEAR"GOTO590 
640 IF L$="MONTH" GOTO 600 
650 IF T$="T" GOTO 690 
660 PRINT"THE BIRTH DATE YOU ARE WORKING WITH 
IS";BM;",";BD;",";BY 
670 PRINT"THE TEST DATS YOU HAVE GIVEN 
IS";TM;",";TD;",";TY 
680 INPUT"CHECK TO BE SURE THESE ARE THE DATES YOU ARE 
WORKING WITH AÎ D PRESS ENTER TO TRY AGAI_M . " ; Z$ : GOTO 440 
690 CLS:PRINT"I3 THIS CHILD ELIGIBLE FOR TESTING?":G0SU3 
1700 
700 IF A$="N" GOTO 730 
710 IF CY<6 OR CY>16 THEN GOTO 733: ELSE 1420 
730 IF CY<6 OR CY>16 GOTO 740 
732 PRINT "THIS CHILD IS";CY;"YEARS OLD AND ELIGI3LE FOR 
TESTING.": B(5)=5:IE=IE+1 
735 IFLV=1PRINT"F0R THIS TEST ASSUME CHILD IS SUSPECTED OF 
MENTAL DEFICIENCY":GOTO1420:ELSE1420 
738 PRINT "THIS CHILD IS"; CY; "YEARS OLD Â TD N̂ OT ELi:^I3LE 
FOR TESTIMG.":B(5)=5:IE=IE+1 
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740 PRINT"PRESS ";CHR$(34);"ENTER";CHR$(34);" FOR THE NEXT 
CHILD,";:INPUTZ$:GOTO 330 
770 CLS;PRINT"WE ARE HAVING PROBLEMS HERE. LET'S START 
OVER." 
780 PRINT "PRESS 
";CHR$(34);"ENTER";CHR$(34);".";:INPUTZ?:GOTO100 
1420 FOR I=1TO2000:NEXT:PRINT:PRINT:FOR 1=1 TO 5 
1430 ON B(I) GOTO 1440 ,1450 ,1460 ,1470 ,1480 :GOTO 1490 
1440 GOTO1490 
1450 PRINT" ERRORS IN CALCULATING CHRONOLOGICAL 
YEAR...";IY:GOTO 1490 
1460 PRINT" ERRORS IN CALCULATING CHRONOLOGICAL 
MONTH..";IM:GOTO 1490 
1470 PRINT" ERRORS IN CALCULATING CHRONOLOGICAL 
DAY,...";ID:GOTO 1490 
1480 PRINT:PRINT"ERRORS IN CALCULATING ELIGIBILITY OF CHILD 
FOR TESTING.";IE 
1490 NEXT 
1492 LPRINT:LPRINT:LPRINT:LPRINT:LPRINT TAB(15) N$:LPRINT 
1493 LPRINT TAB(15) "ERROR SUMMARY OF CHRONOLOGICAL 
AGE":LPRINT 
1494 LPRINT TAB(15) "CHRONOLOGICAL YEAR ERRORS ";TAB(60)IY 
1496 LPRINT TAB(15) "CHRONOLOGICAL MONTH ERRORS ";TAB(60)IM 
1498 LPRINT TAB(15) "CHRONOLOGICAL DAY ERRORS ";TAB(60)ID 
1499 LPRINT TAB(15) "ELIGIBILITY ERRORS";TAB(60)IE 
1500 FOR I=1TO2000:NEXT 
1560 PRINT;IF WQ=0 AND WS=0 AND WC=0 AND WT=0 AND WA=0 AND 
IE=0 THEN PRINT"CONGRATULATIONS ON A PERFECT TEST 111 1111" 
1570 FOR I=1TO1000:NEXT:CA=CY 
157 5 OPEN"E",1, "NAME/DAT:1";PRINTS 1,N?:CLOSE 
1580 
OPEN"0",1,"SCORE/DAT":PRINT#1,CA;CM;CD;T$:CLOSE:GOTO3000 
1600 'RECORD ERRORS IN FIGURING C.A. 
1610 V/A=WA+1:B(1)=1 
1620 IF L$="YEAR" THEN IY=IY+1:B(2)=2 
1630 IF L$="MONTH" THEN IM=IM+1:B(3)=3 
1640 IF L$="DAY" THEN ID=ID+1:B(4)=4 
1650 RETURN 
1700 ' CHECK YES AND NO ANSV̂ /ERS 
17 20 INPUT"TYPE (Y) FOR YES OR (N) FOR NO";A$ 
1730 IF A$="Y" OR A$="N" RETURN 
1740 CLS: PRINT"YOU TYPED (";A$;"). TRY AGAIN AND THIS 
TIME": GOTO 17 20 
2000 CLS 
2010 DEFSTR U 
2020 
U1=CHR$(168):U2=CHR$(170):U3=CHR$(130);U4=CHR$(148):U5=CHR$( 
149):U6=CHR$(129):US=CHR$(140):UT=CHR$(131) 
2030 TL=143 
2040 PRINT(aTL,Ul; : PRINT(3TL+64 , U2 ; : PRINT'^TL + l 28 , U3 ; 
2050 
F0RTN=TL + 1T0TL + 3 3:PRINT.^TN,US; : PRINT^TN + l 28 , UT ; : F0RTI = 1T 3^ : :4 
EXTTI:NEXTTN 

\ 
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2060 PRINT(§TL+34,U4; : PRINT0TL+98 , U5 ; : PRINT'aTL+162 , U6 ; 
2070 PRINT@TL+71,LB$; 
2080 FORI=1TO700;NEXTI 
2090 PRINT(a534, "WISC-R SUBTEST NO.";NT; 
2100 FORI=1TO500:NEXTI 
2110 RETURN 
2200 'ZERO OUT VAR 
2210 FORI=1TO30;S(I)=0:NEXTI 
2290 RETURN 
3000 'INFORMATION SUBTEST 
3010 LB$="I N F O R M A T I 0 N": NT=1:GOSUB2000 
3040 ' FIND STARTING QUESTION NUMBER 
3050 LV=RND(3) 
3060 IFCA<8 OR LV=1 THEN Nl=l ELSE IF CA<11 THEN Nl=5 ELSE 
IF CA<14 THEN Nl=7 ELSE IF CA<17 THEN Nl=ll 
3070 IFN1>1THENF0RA1=7T0N1*6:READX$:NEXTA1 
3080 N9=INT((CA-5)*2.6+14.2) 
3110 PRINT:P$="FIRST" 
3120 ' CONTROL SECTION 
3125 CLS:PRINT"WHEN CEILING IS REACHED, TYPE 'STOP'" 
3130 N2$="-l":PRINT"WHICH QUESTION SHOULD THE CHILD DO 
";P$;:INPUTN2$:IFN2$="-l"PRINT"YOU HAVE PRESSED ENTER 
WITHOUT AiJSWERING. TRY A G A I N . " : G O T O 3 1 3 0 
3140 IF N2$="ST0P" THEN IF Nl>=31 GOTO 3320 : ELSE IF 
T$="T" THEN 3320: ELSE GOSUB 3420 
3150 N2=VAL(N2$);IFN2>0ANDN2<>N1 THEN IF T$="I" THEN 
PRINT"THE CHILD SHOULD DO 
QUESTION";N1;P$".":FORI=1TO1000;NEXT:E2=E2+1:ELSE 
N1=N2:E2=E2+1 
3160 QC=QC+1;N(QC)=N1:P$="NEXT" 
3170 CLS:PRINT"QUESTI0N";N1:PRINT"THE RESPONSE THE CHILD 
GAVE TO QUESTION";N1;"IS:":FORI=1TO900:NEXT 
3180 
IFN1>N9THENA2=3+RND(3)ELSEA2=INT((48-CA*l.4-LV*4+Nl*l.5+RND( 
34))/16) 
3190 IFA2<4THENC(N1)=1:CC(QC)=1 
3200 IFF2=-iTHENRESTORE:FORAl=7TONl*6:READX$:NEXT 
3210 
F0RA1=1T06:READA1$(Al):NEXT:PRINTTAB(3 2-(LEN(Al$(A2))/2))A1$ 
(A2) 
3220 Z$="-l":PRINT;INPUT"WHAT SCORE WILL YOU GIVE THIS 
RESPONSE";Z$:IFZ$<>"0"ANDZ$<>"1"ANDZ$<>"0"PRINT"YJU HAVE 
[vlADE A TYPING ERROR. TYPE A 1 OR A 0.":GOTO3220 
3230 S(N1)=VAL(Z?):IFS(N1)=C(N1)ANDT$="I"PRINT"THAT IS 
CORRECT 1 1" 
3240 IFS(Nl)<>C(N1) E1=E1+1:IFT$="I"PRINT"THE CORREGC SCORE 
WAS: ";C(N1) 
3245 FOR I=1TO500:NEXT 
3250 ONQCGOTO3290 ,3300 'FIND NEXT ^^ 
3260 IFF2=-1ANDCC(QC)+CC(QC-1)=2THENGOSU33^50 
:F2=1:GOSUB3770 
:N1=MX+1:RESTORE:F0RA1=7T0N1*6:READX$:NEXT:G0T03125 
3 2 70 IFNl = l.\NDF2 = -lTHl-::v30SUB3 7 7'J 
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:N1=MX+1:F2=1:RESTORE:FORAl=7TONl*6:READX$:NEXT;GOT03125 
3280 IFQC<5THENNl=Nl+F2:G0T03i25 
:ELSEIFCC(QC)+CC(QC-1)+CC(QC-2)+CC(QC-3)+CC(QC-4)> 0THENN1=N1 
+F2:GOT03125 :ELSEGOTO3320 
3 290 IFCC(1)=10RN1=1THENN1=N1+1:F2=1:G0T03125 
:ELSEF2=-1:N1=N1-1:GOT03125 
3 300 IFN1>2ANDCC(1)+CC(2)=2THENGOSUB37 50 
3 310 IFCC(2)=10RN1=2THENN1=N1+F2:G0T03125 
:ELSEN1=N1-CC(1)-1:F2=-1;G0T0312 5 
3320 FORI=1TO2000;NEXT:CLS:PRINT"WHEN CEILING IS REACHED, 
TYPE 'STOP'":INPUT"WHICH QUESTION v^OULD THE CHILD DO 
NEXT";N2$:IFN2$<>"ST0P"PRINT"N0, THE DISCONTINUE CRITERION 
IS MET":FORI=1TO1000:NEXT:E2=E2+1 
3325 FOR 1=1 TO Nl;CT=CT+C(I):NEXTI 
3330 PRINT:PRINT:INPUT"WHAT IS THE TOTAL SCORE FOR THIS 
TEST" ;ST: IFST oCTTHENPRINT "INCORRECT TOTAL 
SCORE":E3=1;F0RI=1T0999:NEXT 
3340 E9=E1+E2+E3+E4+E5:IFE9=0THENE$="ERROR" 
;ELSEIFE9=1THENE$="ERROR"ELSEE$="ERRORS" 
3343 LPRINT 
3345 LPRINT TAB(15)"ERROR SUMMARY OF INFORMATION 
SUBTEST":LPRINT 
3350 CLS:PRINT"YOU HAVE MADE";E9;E$;" IN THE ADMINISTRATION 
OF THIS TEST";PRINT 
3360 PRINTTAB(21)"SCORING 
ERRORS....";E1:PRINTTAB(21)"SEQUENCE 
ERRORS...";E2:PRINT:LPRINT TAB(15) "SCORING 
ERRORS";TAB(40)El 
3 365 LPRINT TAB(15) "SEQUENCE ERRORS";TAB(40) E2 
3370 IFE3=1THEN IF T$="T" PRINTTAB(21)"WRONG TOTAL 
SCORE":PRINT:ELSE PRINT TAB(21) "INCORRECT TOTAL SCORE, IT 
SHOULD BE ";CT 
3 37 5 IF E3=l LPRINT TAB(15) "WRONG TOTAL SCORE" 
3380 PRINT:PRINT:FORI=1TO2000:NEXT:GOTO 3400 
3 390 IF E9=0 CLS:PRINT"YOU HAVE NOT MADE ANY ERRORS IN 
ADMINISTERING THIS 
SUBTEST":PRINT;FORI=1TO500:NEXT:PRINT"CONGRATULATIONS11" 
3397 LPRINT:LPRINT TAB(15)"N0 ERROR MADE IN INFORMATION 
SUBTEST":LPRINT 
3400 C1=CT:0PEN"E",1, "SCORE/DAT":PRINTS 1,CT:CLOSE:GOTO4O0O 
3420 INPUT "YOU SHOULD CONTINUE ON TO THE NEXT QUESTION. 
PRESS ENTER TO CONTINUE.";Z$:E1=E1+1;RETURN 
3440 'DATA FOR ANSWERS TO INFORMATION TEST 
3450 DATA THUMB,THUMB,THUMB,I DON'T KNOW,IT'S A FAT 
FINGER,I DON'T KNOW 
3460 DATA TWO,TWO EARS,TWO,THREE,ONE,EVERYONE HAS ONE EAR 
3470 DATA FOUR,FOUR LEGS,FOUR,TWO LEGS,TWO,SIX 
3480 DATA HEAT IT,COOK IT,PUT IT ON THE STOVE,PUT IT IN A 
POT,MY MOM KNOWS-BUT I DON'T,I DON'T KNOW 
3490 DATA FIVE,FIVE CENTS,FIVE PENNIES TO H NICKEL,TEN,A 
THOUSAND,FIFTY 
3500 DATA CALF,CALF,CALF,ELSIE,PIGGY,COW-COW 
3510 DATA SEVEN DAYS IN A WEEK,SEVEN 
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DAYS,SEVEN,TWO,NINE,TWENTY DAYS 
3520 DATA APRIL,APRIL,APRIL,MAY,SEPTEMBER,AUGUST 
3 5 30 DATA PIG,HOG,PIGGY,COWS,HORSE,CHICKENS 
3540 DATA TWELVE,TWELVE THINGS,TWELVE,FOURTY,TEN,NINE 
35 50 DATA SUMI-IER FALL WINTER AND SPRING, FALL SPRING WINTER 
AND SUMMER, WINTER SUMMER AUTUMN AÎID SPRING, FALL AND 
SUMMER, OCTOBER At̂ D JUNE AND SUMMER, THE WINTER AND THE 
SUMMER 
3560 DATA COLUMBUS,THE VIKINGS DID,COLUMBUS DID,THE 
GERMANS,THE PILGRIM DID,KING HENRY VI 
3570 DATA DIGESTS FOOD,STORES FOOD,IT DISSOLVES FOOD,YOU 
BREATHE WITH IT,IT'S LIKE A TRAIN,IT MAKES STUFF TASTE GOOD 
3580 DATA THE WEST,WEST,IN THE WEST,THE EAST,THE 
NORTH,SOUTH 
3590 DATA FEBRUARY,FEBRUARY 
DOES,FEBRUARY,MARCH,DECEMBER,OCTOBER 
3600 DATA THOMAS EDISON,EDISON,MR. EDISON,EINSTEIN,GEORGE 
WASHINGTON,ALEXANDER BELL 
3610 DATA ENGLAND,GREAT BRITAIN,BRITAIN,FRANCE,MEXICO,THE 
INDIANS 
3620 DATA IT ISN'T AS HEAVY AS WATER,IT'S LESS DENSE,WATER 
IS HEAVIER THAî I OIL, IT JUST DOES, I DON'T KNOW, NOBODY EVER 
TOLD ME WHY 
3630 DATA CANADA AND MEXICO,CANADA AND MEXICO,CANADA AND 
MEXICO,ENGLAND AND MEXICO,FLORIDA AND CANADA,ALASKA AND 
HAWAII 
3640 DATA TWO THOUSAND,TWO THOUSAND TWO HUNDRED POUNDS,TWO 
THOUSAND,A MILLION,A ZILLION,FIVE HUNDRED 
3650 DATA SOUTH AMERICA, SOUTH AT^ERICA, SOUTH 
AMERICA,AFRICA,MEXICO,I DON'T KNOW 
3660 DATA SAND,SAND IS THE MAIN MATERIAL,QUARTZ,WATER 
IS,WOOD,METAL AND FIRE 
3670 DATA ATHENS,ATHENS,ATHENS,TURKEY,PARIS,ROME 
3680 DATA FIVE FOOT SEVEN,FIVE FEET AND NINE INCHES,FIVE 
FOOT TEN INCHES,FIVE FEET AND SIX INCHES,TEN FEET TALL,FIVE 
FEET 
3690 DATA IT MEASURES AIR PRESSURE,IT TELLS IF IT IS GOING 
TO RAIN,IT TELLS ABOUT A WEATHER CHANGE,I DON'T KNOW,TELLS 
TIME I THINK,TELLS HOW FAST THE CAR IS GOING 
3700 DATA OXYGEN,OXIDATION,COMBINING WITH MOISTURE IN THE 
AIR,DIRT,RED STUFF CAUSES IT,IT GET REAL OLD 
3710 DATA 2500 MILES,3000 MILES,3245 MILES,A THOUSAND 
MILES,A ZILLION MILES,990 MILES 
3720 DATA EGYPTIAN WRITING,OLD PICTURE WRITING,WRITINGS ON 
THE PYRAMIDS,TALL TOWERS IN CHINA,SOMETHING ABOUT THE 
CAVEMEN,DINOSAURS 
3730 DATA HE DEVELOPED THE THEORY OF EVOLUTION,HE WROTE 
ORIGIN OF SPECIES,HE DISCOVERED EVOLUTION,HE WAS THE GUY 
WHO INVENTED THE LIGHT BULB,HE HELPED BENEDICT ARNOLD,HE 
WAS AN AFRICAN EXPLORER 
3740 DATA FIR TREE SAP,PINE TREES,PINE TREE 
SAP,PETROLEUM,FROM A FISH,FROM THE MIDDLE EAST 
3750 
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i4N=N(l);FORI=2TO30:IFN(I)>0THENMN=(MN+N(I)-ABS(MN-N(I)))/2 
3760 NEXTI:F0RI=1T0MN-1;C(I)=1;S(I)=1:NEXTI;RETURN 
3770 
!'4X=N(1) :FORI = 2TO30;MX=(lvlX+N(I)+ABS(MX-N(I) ) )/2 ;NEXT ; RETURN 
4000 ' PICCOMP/BAS; WISC-R SUBTEST 
4010 LB?="PICTURE COMPLETION"; NT=2: GOSUB 2000 
4020 READSB?:IFSB? < >"SUBTEST2"GOTO4020 
4040 ' THIS PROGRAM IS DESIGNED TO SIMILATE A 
TAKING THE PICTURE COMPLETION SUBTEST OF WISC-R, 
4062 GOSUB2210 

PRINT(a990, "PRESS <ENTER> TO BEGIN.";: LINEINPUTZ? 
CLS: PRINT "DIRECTIONS >" 

? 2 

CHILD 

4090 
4100 
4110 
CARD. 
4120 
CARD, 

PRINT:PRINTTAB(5)"1. I WILL ASK YOU TO SHOW ME 

PRINT;PRINTTAB(5)"2. 
HIT 'ENTER', AND 

ANSWER." 
4130 PRINT;PRINTTAB(5)"3. 
THE ANSWER THAT I HAVE 
4140 PRINT;PRINTTAB(5)"4 
THE TEST, YOU WILL BE 
A FINAL SCORE." 
4150 PRINT:PRINTTAB(5)"5 . 
AT THE END SO THAT YOU 
4160 

AFTER YOU HAVE PRESENTED THE 
I WILL GIVE YOU AÎ  

YOU WILL THEN BE ASKED TO SCORE 
GIVEN." 

AFTER YOU HAVE FINISHED GIVING 
ASKED TO GIVE THE STUDENT 

4170 
4180 
4190 
4220 
4230 
THE 

FOR 
TO 

I WILL PRINT OUT YOUR TEST SCORES 
CAN SEE HOW WELL YOU DID." 

F0RQ=1T026:F0RL=1T06:READA$(Q,L):NEXTL,Q 
F0RI=1T026:SC(I)=-1:SS(I)=-1;S(I)=-1:NEXTI:SC(27)=0 
PRINT@990,"PRESS <ENTER> TO BEGIN.";:LINEINPUTZ$ 
CLS 
NX$=" FIRST":IF CA<8 THEN NS=1 ELSE NS=5 
N=N+1;PRINT"WHEN CEILING IS REACHED TYPE 'STOP' 
FOLLOWING QUESTION":PRINT"WHICH CARD DO YOU WANT 

DO";NX$;;INPUTN0$:N0=VAL(N0$):IFN0$="STOP"THENN0=99 
4240 IFN0=NSTHEN4290 

IF NS=99 AND N0$<>"STOP"THEN 
IF NS<>99 AND N0$="STOP"THEN 
IF NSON0THEN ER=3 :GOSUB4740 
PRINT"4280 ERR";NS;N0 
N1=NS:IFN1=99GOTO4702 
CLS:PRINT"CARD";N1 
Z=100-(RND(40)+3*CA+4*LV) 
L=INT(Z/16.667):IFL>6THENL=6 
IFL<1THENL=1 
PRINT:PRINT"THE ANSWER THE CHILD GIVES TO 

4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4325 
4330 
IS: " 
4340 

ER=1:GOSUB4740 
ER=2:GOSUB4740 
GOTO4290 

:GOTO4290 
:GOTO4290 

;PRINT'a47 5-(LEN(A$(Nl,L))/2),"** ";A$(N1,L); 
THIS CARD 
**":PRINT 

HOW PRINT:PRINT" 
RESPONSE";;INPUTSS$ 
4350 IF SS$="0" OR SS$="1" OR 
ELSE PRINT" THE ONLY SCORES 
AGAIN":GOTO4340 
4360 IF L>3 THEN SC(Nl)=0:S(N)=0 
4370 
4380 
NS = 1 

DO YOU SCORE THIS 

SS$="0" LET SS(N1)=VAL(3S$) 
POSSIBLE ARE 1 OR 0 - TRY 

ELSE SC(N1)=1:S(N)=I 
IF SS(Nl)<>SC(N1) THEN ER=4:GOSUB4740 
NS=N1 + 1:IF N<3 AND (SC(5)=0 OR 5C(6)=3) X.'D NS>4 THEN 
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4390 IF NS=5 AND SC(5)<>-1 THEN IF SC(6)=-1 THEN NS=6 ELSE 
NS=7 
4400 IF N>3 THEN IF (S(N)=0 AND S(N-1)=0 AND S(N-2)=0 AND 
S(N-3)=0) THEN F0RI=1T0NS-1;SC(27)=SC(27)+SC(I):NEXT:NS=99 
4410 IF NS=27 THEN 
F0RI=1T0NS-1;SC(27)=SC(27)+SC(l):NEXT;NS=99 
4420 NX$=" NEXT":PRINT:GOTO4230 
4430 DATA SUBTEST2:' ' DATA FOR SUBTEST 
4440 DATA "TOOTH IS MISSING","TEETH","THE TOOTH IS 
GONE","IT'S UPSIDE DOWN","IT IS LOSING ITS PAINT","IT'S 
BUSTED" 
4450 DATA "MOUTH IS GONE","NO LIPS","MOUTH","HER EARS","ONE 
EYE IS BIGGER","NOSE" 
4460 DATA "EAR","EAR IS GONE","NO EAR ON ONE 
SIDE","TAIL","NOSE IS TOO SHORT","HIS TAIL IS ON HIS SIDE" 
4470 DATA "FINGERNAIL","NO FINGERNAIL POLISH","FINGERNAIL 
IS MISSING","FINGERS","ONE FINGER IS TOO SHORT","HER FINGER 
HAS BEEN CUT" 
4480 DATA "WHISKERS","CAT'S WHISKERS","ONLY HAS WHISKERS ON 
ONE SIDE","FEET","ONE EAR IS BLACK AND THE OTHER IS 
WHITE","TAIL IS WHITE" 
4490 DATA "NO REFLECTION OF THE DOLL","NO DOLL IN 
MIRROR","THE DOLL IS NOT IN MIRROR","THE DOLL","HER DRESS 
IS CROOKED","THE MIRROR" 
4500 DATA "THE EIGHT","THE NUMBER 8","THERE IS NO 
EIGHT","ONE HAND IS LONGER","NO ELECTRICAL CORD","THE 
NUMBERS" 
4510 DATA "THE FOOT IN BACK IS GONE","LEG IS MISSING","BACK 
LEG","EARS ARE TOO BIG","TAIL IS TOO SMALL","NOSE" 
4520 DATA "RUNG IS MISSING","ONE STEP IS GONE","A STEP IS 
MISSING", "NO PAINT BUCKET", "IT IS NOT TALL ENOUGH"," ONLY 
HAS STEPS ON ONE SIDE" 
4530 DATA "KNOB IS MISSING","A HANDLE IS GONE","NO ENOUGH 
KNOBS","NOT ENOUGH DRAWERS","I DON'T KNOW","ON LEG IS TOO 
SHORT" 
4540 DATA "NO HOLES","THERE IS NO HOLE TO BUCKLE 
WITH","HOLES","BUCKLE IS ON WRONG SIDE","IT'S NOT 
BUCKLED","IT'S TOO SMALL" 
4550 DATA "NOSTRIL","PART OF NOSE IS MISSING","PART OF 
NOSE","EYES ARE TOO BIG","ONE EYE IS BIGGER","EARS" 
4560 DATA "HINGE","HINGE IS GONE ON BOTTOM","NO SWINGER ON 
BOTTOM","LOCK SHOULD BE ON BOTTOM","THERE SHOULD ONLY BE 
ONE LATCH","DOOR IS UPSIDE DOWN" 
4570 DATA "THE MIDDLE DIAMOND","CENTER DIAMOND","CENTER 
DIAMOND", "TOO MANY DIAMONDS","BOTTOM '5' IS UPSIDE DOWr', "I 
DON'T KNOW" 
4580 DATA "SOCK","STOCKING","ONE SOCK IS 30NE","0NLY ONE 
RIBBON IN HER HAIR","HANDS ARE TOO SMALL","FEET" 
4590 DATA "NO BUTTONHOLES","NO HOLES FOR 
BUTTONS","BUTTONHOLES","HEAD IS GONE","NO HANDS","ARMS" 
4600 DATA "WATCHBAND","NO BAND FOR HIS WATCH","WATJHBAND IS 
MISSING","HIS EARS","HIS EYES","I DON'T KNOW" 
4610 DATA "NO SCREW","BOLT","NO SCREW TO KEEP IT 
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TOGETHER","ONE FINGER HOLE IS BIGGER","ONE BLADE IS TOO 
SMALL","THEY ARE UPSIDE DOWN" 
4620 DATA "EAR","EAR IS MISSING","HER EAR IS GONE","HER 
NOSE","EYES ARE TOO BIG","LIPS" 
4630 DATA "SLOT IS GONE","CRACK","THERE IS NO SCREWDRIVER 
LINE", "SCREWDRIVER", "HAilMER", "I DON'T KNOW" 
4640 DATA "NO SPLIT IN ONE HOOF","CLEFT IN HOOF","SPLIT IN 
BACK HOOF","TAIL","HORNS","NOSE IS TOO BIG" 
4650 DATA "THE MERCURY IN THE BULB","THE RED STUFF AT THE 
BOTTOM","THE MERCURY AT THE BOTTOM","THE STUFF IN THE 
THERMOMETER SHOULD BE RED","THE NUMBERS DON'T MATCH","I 
DON'T KNOW" 
4660 DATA "SHADOW OF THE TREE","THE TREE HAS NO 
SHADOW","THE TREE'S SHADOW","NO GARAGE FOR A CAR","SUN 
SHOULD BE UP HIGHER","I DON'T KNOW" 
4670 DATA "THE CORD FROM TELEPHONE TO EARPHONE","THE 
RECEIVER CORD","THE CORD FOR THE RECIEVER","NOT ENOUGH 
DIALER HOLES","I DON'T KNOW","I DON'T KNOW" 
4680 DATA "EYEBROW","NO EYEBROW","THE EYEBROW IS GONE","NO 
BUTTONS ON SHIRT","EAR","NOSE" 
4690 DATA "SPOKES","NOT ANY SPOKES","SPOKES ARE 
GONE","NOBODY'S IS HOLDING IT","I DON'T KNOW","I DON'T 
KNOW" 
4700 ' ENDING THE SUBTEST 
4702 CLS:INPUT"WHAT IS THE TOTAL SCORE FOR THIS TEST";ST 
4704 IF ST<>SC(27) THEN PRINT"INCORRECT TOTAL SCORE":FOR 
I=1TO2000 :NEXT 
4706 LPRINT:LPRINT TAB(15) "ERROR SUMMARY OF PICTURE 
COMPLETION SUBTEST":LPRINT 
4707 LPRINT TAB(15) "SCORING ERRORS";TAB(40) E(4) 
4708 LPRINT TAB(15) "SEQUENCE ERRORS";TAB(40) 
E(l)+E(2)+E(3) 
4709 IF ST<>SC(27) LPRINT TAB(15) "WRONG TOTAL SCORE" 
4710 OPEN"E", 1, "SCORE/DAT" : PRINT TTI , SC ( 27 ) : CLOSE 
4720 PRINT"YIPPEE TIIIEE YI YAY— GET ALONG LITTLE 
DOGIE";FORI=1TO1000:NEXT:GOTO7000 
4730 ' ERROR COUNTER&MESSAGES 
4740 E(ER)=E(ER)+1:NZ$="NO," 
4750 IF T$="T"THEN4770 ELSE 0NERG0SU3 4780 ,4790 ,4800 
,4810 , 
4760 FOR I=1TO400:NEXTI 
47 70 RETURN 
4780 PRINT"NO, YOU SHOULD STOP THE TEST":N0=99:RETURN 
4790 PRINT"NO, DON'T STOP THE TEST YET";:NZ$=" -" 
4800 PRINTNZ$" YOU SHOULD DO";NS;NX$:N0=NS:RETURN 
4810 PRINT"NO, THE SCORE IS";SC(Nl);"ON THIS 
ITEM":SS(N1)=SC(N1):RETURN 
7 0 0 0 L B $ = " S I M I L A R I T I E S " : N T = 3 : GOSUB 2 0 0 0 
7010 ' SIMILAR/BAS: WISC-R SUBTEST = 3 
7030 READSB$:IFSB$<>"SUBTEST3"GOTO7030 
7040 'THIS PROGRAM SIMULATES A CHILD TAKING THE 
SIMILARITIES SUBTEST 
7050 ' DIM I?(17,12),A(4),B(5) 
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CHECK YOUR RESPONSE FOR ACCURACY 

7060 FOR 1=1 TO 17:F0R J=l TO 12;READ I$(I,J):NEXT J,I 
7070 ' BEGIN SIMILARITIES SUBTEST 
7080 CLS;PRINT"THIS IS THE SIMILARITIES SUBTEST.":PRINT 
7090 PRINT"I WILL ASK YOU WHICH QUESTION YOU WISH THE CHILD 
TO ANSWER." 
7100 PRINT"TYPE IN THE NUMBER OF THE TEST QUESTION, CHECK 
CAREFULLY" 
7 1 1 0 PRINT "TO SEE THAT YOU HAVE TYPED IT CORRECTLY AINID 
PRESS ' E N T E R ' . " 
7120 PRINT;PRINT"I WILL 
AND GIVE THE CHILD'S" 
7130 PRINT"RESPONSE TO 
ASKED TO SCORE" 
7140 PRINT"THE CHILD'S ANSWER. TYPE IN THE SCORE, 
CAREFULLY FOR TYPING ERRORS AND PRESS ENTER. 
7150 PRINT;PRINT"WHEN THE CHILD REACHES HIS OR HER 
TYPE 'STOP' WHEN YOU ARE ASKED FOR THE NEXT 
NUMBER." 
7160 PRINT(3896, "PRESS ENTER TO BEGIN.": Z$ = INKEY$ ; IF 
Z$=""GOTO 7160 

THE QUESTION YOU WILL THEN BE 

CHECK IT 

CEILING, 
QUESTION 

7170 
7180 
7190 
7200 
7210 
7220 
7230 
7240 
WANT 
7250 

SET LEVEL OF SUBJECT BEING TESTED 
LV=RND(3) 

THEN DP=CY-6:G0T0 7220 
THEN DP=CY-3:G0T0 7220 
THEN DP=CY ELSE GOTO 7180 
;DS=LV*10:DR=10 

IF LV=3 
IF LV=2 
IF LV=1 
CL=DP+6 
CLS 
PRINT:PRINT"TYPE THE NUMBER OF THE WISC-R QUESTION YOU 
TO ASK." 
PRINT" (IF THE CHILD HAS REACHED HIS OR HER 

CEILING, TYPE 'STOP')" 
7260 INPUT"REMEMBER TO PRESS 'ENTER' AFTER YOU FINISHED 
TYPING. " ;TQ$ :TQ=VAL(TQ$) : IF TQ$="STOP" AINID ET> = 1 GOTO 7440 
7270 IF ET>=1 WC=WC+1:A(3)=3:IF ET>=1 AND T$="I" PRINT 
"CEILING HAS BEEN REACHED":GOTO7440:ELSE 7440 
7280 IF TQ$="STOP" WC=WC+1:A(3)=3:WT=WT+1:A(4)=4:IF 
TQ$="STOP" AND T$="I" PRINT"CEILING HAD NOT YET BEEN 
REACHED":GOTO7440:ELSE 7440 
7290 NQ=NQ + 1:IF TQoNQ GOSUB 7750 

SELECT AtTSWER CHILD WILL GIVE 
IF NQ<=DP GOTO 7340 
DR=DR+DS 
IF NQ>=CL THEN C=RND(4)+3:GOTO 7 390 
X=RND(100) 
C=RND(4) 
IF X>DR GOTO 7390 
IF DR-X<20 C=RND(3):GOTO 7390 
C=RND(8)+4 
PRINT: PRINT" THE A:ISWER THE CHILD GA\'E TO 

QUESTION";NQ;"IS:" 
7400 PRINT" 

7300 
7310 
7320 
7330 
7340 
7350 
7360 
7370 
7380 
7390 

";I$(NQ,C); PRINT 
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WHAT 
SC>2 

SCORE WILL 
PRINT"YOU 

YOU 
MADE 

GIVE THIS 
A TYPING 

PRINT"THAT IS 

7410 SC=-1:INPUT" 
ANSWER";SC:IF SC<0 OR 
ERROR,";GOTO 7410 
7420 GOSUB 7790 ;IF SC=RS AND T$="I" 
CORRECT." 
7430 INPUT"PRESS 'ENTER' TO CONTINUE.";Z?:GOTO 7230 

PROMPT STUDENT FOR TEST SCORE (TS) 
INPUT"WHAT IS THE TOTAL NUMBER OF POINTS EARNED 

SUBTEST";ST 
IF STOTS THEN WT=WT + 1 : A( 4 )=4 : IF 

SCORING WAS INCORRECT.":PRINT;INPUT"PRESS 
TEST RESULTS";Z$ 

7440 
7450 
THIS 
7460 T$="I' 

ENTER 

ON 

PRINT"YOUR 
TO RECEIVE 

7560 
7570 
7580 
7611 
7590 
7611 
7600 
7611 
7610 
7611 
7611 
7612 
SUBTEST" 
7614 LPRINT 
7616 LPRINT 

FOR 1=1 
ON A(I) 
PRINT" 

PRINT" 

PRINT" 

PRINT" 

TO 4 
GOTO 7530 

WRONG 

ITEMS 

WRONG 

WRONG 

,7590 ,7600 ,7610 :GOTO 7611 
QUESTION SEQUENCE " 

SCORED INCORRECTLY " 

CEILING " 

TOTAL SCORE " 

WQ:GOTO 

WS:GOTO 

WC:GOTO 

WT:GOTO 

NEXT 
LPRINT:LPRINT TAB(15) "ERROR SUMMARY OF SIMILARITY 

IF 

LPRINT TAB(15) "SCORING ERRORS";TAB(40) WS 
TAB(15) "SEQUENCE ERRORS";TAB(40) WQ 

7618 IF STOTS THEN LPRINT TAB(15) "WRONG TOTAL SCORE" 
T$="I"LPRINTTAB(33)"IT SHOULD BE ";TS 
7620 IF WQ=0 Al̂ D WS=0 AND WC=0 Aî D WT=0 AND WA=0 AND IE=0 
THEN PRINT"CONGRATULATIONS ON A PERFECT TEST 1 1 1 1 I 1 1" 
7630 OPEN"E" , 1, "SCORE/DAT" : PRINT̂ f 1 , TS : CLOSE 
7690 GOTO10000 'END OF SIM/GO TO PIC ARRANGEMENT 
7 700 ' CHECK YES AND NO .\:;iSWERS 
7710 Y=0 
7720 INPUT"TYPE (Y) FOR YES OR (N) FOR NO";A$ 
7730 IF A$="Y" OR A$="N" RETURN 
7740 PRINT"YOU TYPED (";A$;"). TRY AGAIN ":GOTO7720 
7750 ' DETECT ERROR IN SEQUENCE AND RECORD 
7760 IF TQ<i OR TQ>17 PRINT"YOU MADE A TYPING ERROR 
AGAIN.":NQ=NQ-1:GOTO 7 240 
7770 IF T$="I" PRINT"YOU ARE OUT OF SEQUENCE. 
BE ON QUESTION ";NQ;"NOT";TQ;"." ELSE NQ=TQ 
7780 WQ=WQ+1:A(1)=1:RETURN 

TEST ACCURACY OF STUDENT SCORE 
THEN RS=1:ZS=0 
THEN RS=2:ZS=0 
AND NQ<5 THEN RS=1:ZS=0 
THEN RS=0:ZS=Z3+1 

NQ>=17 THEN ZS=3 
ZS>=3 THEN ET=ET+i 

TS=TS+RS 
IF SC=RS THEN RETURN 

TRY 

YOU SHOULD 

7790 
7800 
7810 
7820 
7830 
7840 
7850 
7860 
7870 

IF 
IF 
IF 
IF 
IF 
IF 

C<9 
C<5 
C<5 
C>8 
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7880 WS=WS+1:A(2)=2:IF T$="I" PRINT"QUESTION SCORED 
INCORRECTLY.":PRINT "THE CORRECT SCORE IS ";RS 
7890 RETURN 
7900 DATA SUBTEST3:' DATA FOR ANSWERS TO SIMILARITIES 
SUBTEST 
7910 DATA"ROUND","BOTH ROLL","BOTH CIRCLES","ZERO 
SHAPED","ROUND","BOTH ROLL" 
7920 DATA"BOTH CIRCLES","ZERO SHAPED","BOTH TOYS","BOTH 
SMALL","BOTH BOUNCE","BOTH BIG" 
7930 DATA"GIVE LIGHT","MAKE SHADOWS","USED AT NIGHT","BURN 
IF TOUCHED","GIVE LIGHT","MAKE SHADOWS" 
7940 DATA"USED AT NIGHT","BURN IF TOUCHED","HAVE 
FIRE","BOTH ELECTRICAL","BOTH MELT","SIT ON TABLE" 
7950 DATA"BOTH CLOTHING","WEAR BOTH","MADE OF 
MATERIAL","PUT THEM ON","BOTH CLOTHING","WEAR BOTH" 
7960 DATA"MAKE OF MATERIAL","PUT THEM ON","COST MONEY","PUT 
ON HEAD", "PUT ARMS IN IT","HA1^G THEM UP" 
7970 DATA"BOTH INSTRUMENTS","BOTH MAKE MUSIC","PLAY 
BOTH","BOTH HAVE STRINGS","BOTH INSTRUMENTS","BOTH MAKE 
MUSIC" 
7980 DATA"PLAY BOTH","BOTH HAVE STRINGS","MAKE NOICE","MADE 
OF WOOD","SOUND ALIKE","PLAY ALIKE" 
7990 DATA"FRUITS","BOTH FRUITS","ARE FRUITS","FRUITS","BOTH 
FOOD","BOTH SWEET" 
8000 DATA"EAT BOTH","BOTH HAVE SKIN","BOTH GOOD FOR 
YOU","TASTE ALIKE","BOTH SMALL","THEY'RE SOFT" 
8010 DATA"MAKE YOU DRUNK","CONTAIN ALCOHOL","BOTH ARE 
LIQUOR","INTOXICATING","DRINK BOTH","MAKE YOU SLEEPY" 
8020 DATA"BOTH ARE LIQUID","BOTH ARE BEVERAGES","COME IN 
BOTTLE","TASTE DIFFERENT","TASTE TERRIBLE","DANGEROUS" 
8030 DATA"BOTH LIVING THINGS","BOTH ANIMALS","BOTH ARE 
MAMMALS","BOTH WARM BLOODED","HAVE FOUR LEGS","BOTH HAVE 
FUR" 
8040 DATA"BOTH PETS","BOTH RUN","EAT SAME FOOD","CHASE EACH 
OTHER","DON'T LIKE EACH OTHER","BOTH LITTLE" 
8050 DATA"IN CENTER OF ARM AND LEG","WORK LIKE HINGE","BALL 
AND SOCKET","JOINTS","BOTH ARE BONES","BOTH ARE PART OF 
YOUR BODY" 
8060 DATA"BONES THAT CONNECT", "WORK UP Aî D DOWN" , "CAN 
BREAK","COVERED WITH SKIN","THEY ARE ROUND","SAME COLOR" 
8070 DATA"WAYS OF COMMUNICATING","TALK BACK AND 
FORTH","SEND AND RECEIVE MESSAGES","COMMUNICATION","BOTH 
USE ELECTRICITY","BOTH HAVE WIRES" 
8080 DATA"HEAR SOUNDS ON BOTH","TELL YOU SOMETHING","MAKE 
MUSIC","FUN TO USE","HEAR THEM","PUSHBUTTONS ON BOTH" 
8090 DATA"MEASURES","MEASUREMENTS","KEEP DOGS IN 
BOTH","PLACE TO KEEP ANIMALS","BOTH AMOUNTS","TO DO WITH 
SIZE" 
8100 DATA"SO MUCH IN EACH","TELL HOW BIG","HAVE 
NUMBERS","BOTH OUTSIDE","USED IN MATH","HAVE NUMBERS" 
8110 DATA"DIFFERENT EMOTIONS","EXPRESS FEELINGS","BOTH ARE 
MOODS", "EMOTIONAL REACTIONS ", "CAN EXPRESS iiOTH" , " BOTH ARE 
RESPONCES" 
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8120 DATA"BOTH INSIDE US","LOOKS DN YOUR 
FACE","OPPOSITES","MAKING FACES","YOU DO THEM","PART OF 
LIFE" 
8130 DATA"MADE OF METAL","BOTH ARE 
STEEL","UTENSILS","HOUSEHOLD UTENSILS","BOTH SHINY","BOTH 
MATERIALS ARE MINED" 
8140 DATA"MATERIALS COME FROM MINES","BOTH BRIGHT","BOTH 
HAVE HAtTDLES", "BOTH HARD", "SAME COLOR", "USED IN KITCHEN" 
8150 DATA"PHYSICAL FEATURES","MADE BY NATURE","PART OF 
EARTH'S SURFACE","TOPOGRAPHICAL","SCENERY","VACATION 
PLACES" 
8 1 6 0 DATA"LAtJDMARKS" , "BOTH ON MAP", "HAVE WATER AND 
DIRT","BOTH OUTSIDE","LOOK AT THEM","BOTH PRETTY" 
3170 DATA"SOCIAL QUALITIES","IDEALS","ABSTRACT 
IDEAS","PRINCIPLES","CIVIL RIGHTS","RELATED TO FREEDOM" 
8180 DATA"EQUALITY FOR ALL","RIGHTS","FREE THINGS","TO DO 
WITH LAW","MEAN FAIR","HAVE IN AMERICA" 
8190 DATA"END POINTS","OPPOSITE EXTREMES","BOTH AT 
ENDS","PART OF CHRONOLOGICAL SEQUENCE","PLACES ON A 
LINE","FINISH FIRST OR LAST" 
8200 DATA"PLACES TO FINISH AS RACE","BOTH IN SOME KIND OF 
POSITION","BOTH OPPOSITE","BOTH NUMBERS","FRONT AND 
BACK","ADJECTIVES" 
8210 DATA"SQUARES","SQUARE ROOT IS ODD","SQUARE ROOT IS 
WHOLE NUMBER","ODD SQUARE ROOT","BOTH ODD NUMBERS","CAN'T 
BE DIVIDED BY TWO" 
8220 DATA"EACH ODD NUMBER","NOT DIVISIBLE BY TWO","BOTH 
NUMBERS","PRIME NUMBERS","COMPOSITE NUMBERS","DON'T KNOW" 
3230 DATA"NEEDED TO LIVE","CHEMICAL COMPOUNDS","NECESSARY 
FOR LIFE","BODY NEEDS THEM","NATURAL 
SUBSTANCES","INGREDIENTS" 
8240 DATA"PUT IN FOOD","BOTH HAVE MINERALS","BOTH IN 
OCEAN","BOTH POUR","THEY MELT","BOTH HAVE TASTE" 
8250 END 
10000 ' PICTURE ARRANGEMENT SUBTEST44 OF THE WISC-R 
10010 LB$="PICTURE ARRANGEMENT": NT=4: GOSUB 2000 
10020 CLEAR 500:DIM SC(13),SA(13) 
10030 0PEN"I",1,"SCORE/DAT":INPUTT1,CY,CM,CD,T$:CLOSE 
10040 LV=RND(3) 
10060 'ER=1 - 1ST ITEM SELECTION ERROR 
10070 READSB$;IFSB$<>"SUBTEST4"GOTO10370 
10080 CLS:PRINT(3406, "PICTURE 
ARRAINIGEMENT" :PRINTi§468, "SUBTEST 4 OF THE WISC-R" 
10090 " DEFSTR G:DIM GZ(13,5),GQ(13):GOSUB10623:DEF 
FNF(I)=VAL(RIGHT?(GT(I),1)) 
10100 
FORI=1TO12:SA(I)=-1:SC(I)=-1:NEXTI:ER=0:SA(13)=0:SC(13)=O 
10130 ' SAMPLE AND START 
10140 Nl = 13:CLS:PRINT(a384, "SAMPLE" :GOSU31O760 : GOSUB108I 0 
10150 GOSUB10930:S1=3:S2=12:GOSUB11070 
10160 
FORI = lTOBT:PRINT'a( 54 + 12*1) , RIGHT? ( (LEFT$ (GZ ( I 3 , 1 ) , I ) ) , i ) ; " 
"; :NEXTI:F0RI = 1T0999:NEXTI:PRINT 3576, "NOW, 
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"; :NEXTI:F0RI=1T0999:NEXTI;PRINT(3576, "NOW, 
":FORI=1TO500:NEXTI 
10170 PRINT:PRINT:IFCA<80RLV=1THENNS=1:ELSENS=3 
10175 PRINT "FOR THIS SUBTEST, YOU WILL BE ASKED TO DO 
THREE THINGS:":PRINT:PRINT 
10176 PRINT "1. TELL THE COMPUTER WHICH ORDER YOU WILL LAY 
THE CARDS DOWN IN (E.G., B1,C2,D3)" 
10177 PRINT "2. AFTER THE COMPUTER SHOWS YOU THE ORDER IN 
WHICH THE CHILD ARRAINGED THE CARDS, IT WILL GIVE YOU THREE 
OPTIONS FOR SCORING, YOU WILL SELLECT ONE" 
10178 PRINT "3. TELL THE COMPUTER HOW YOU WOULD SCORE THE 
ITEM BASED ON THE ORDER AND THE TIME (BOTH WILL BE GIVEN BY 
THE COMPUTER)": INPUT"PRESS ENTER TO CONTINUE";ZZ 
10180 CLS: PRINT@582, "WHICH ITEM DO YOU V\/ANT TO PRESENT 
FIRST";;INPUTN0 
10190 IFN0<>NSLETER=1:GOSUB11590 
10200 
IFN0O1 :FORJ = 1TON0-1 ; READBT : F0RI = 1T0BT : READX$ : NEXTI :NEXTJ 
10210 N1=N0-1 
10220 ' CONTROL SECTION 
10230 N1=N1+1;FT=1 
10240 CLS:IFFT=1 
GOSUB10760:GOSUB10810:ELSEGOSUB11040:GOSUB10770:GOSUB1082O 
10250 GOSUB10930;GOSUB10850:GOSUB11100 
10260 IFN1=12THEN10290 
10270 IFFX=2 GOTO10240ELSEGOTO10230 
10280 ' SCORING SUMMARY 
10290 F0RI=1T012:GQ(I)=STR$(SA(I));IFSA(I)=-1THENGQ(I)=" *" 
10300 NEXTI;CLS:PRINT" SCORING SUMMARY" 
10305 SC(13)=0 
10310 
F0RI=1T012;PRINTI,GQ(I):SA(13)=SA(13)+VAL(GQ(I)):SC(13)=SC(1 
3)+SC(I):NEXT:PRINT"TOTAL:";SA(13):PRINT" * INDICATES ITEM 
NOT SCORED" 
103 20 FORI=1TO12;IFSC(I)<>-1THEN10 340 
103 30 SC(I)=0;IFI<3ANDSC(3)=2THENSC(I)=2 
10340 NEXTI 
10350 PRINT(a536, "WOULD YOU LIKE TO 
SCORE? " ; ; PRINT(a602 , " ( REPLY BY " ; CHR$ ( 34 ) ; "NO" 
WITH ITEM NO.)";;INPUTJ$:IFJ$="NO"GOTO1039O 
10360 J=VAL(J$):IFJ<1ORJ>12THEN10350 

PRINT(a666, "HOW DO YOU WANT TO SCORE ITEM 
SA(J)=I:SA(13)=0:GOTO10290 
OPEN"E",1,"SCORE/DAT":PRINT?1,SC(13):CLOSE 
PRINT(a798, "PRESS <ENTER> TO CONTINUE ";: LINEINPUTI S 

LIST ERRORS 
CLS:PRINT" ERROR SUMMARY" 

IFE(1)>0PRINTE(1);"...ITEM 
:IFE(1)>1PRINT"S"ELSEPRINT 

CHANGE 
CHR$(34) 

ANY 
OR 

X 

10370 
10380 
10390 
10395 
10400 
10410 
10420 
ERROR" 
10430 
ERROR" 

;J;:INPUTI 

SEQUENCE 

IFE(2)>0PRINTE(2); 
:IFE(2)>1PRINT"S"ELSEPRINT 

.CARD ORDER 

X 
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10440 IFE(3)>0PRINTE(3);"...2ND TRIAL ATTEMPTED FOR ITEMS 
5-12" 
10450 IFE(4)>0PRINTE(4);"...ITEM";;IFE(4)>1PRINT"S SCORED 
INCORRECTLY"ELSEPRINT" SCORED INCORRECTLY" 
10460 IFE(5)>0PRINTE(5);"...2ND TRIAL AFTER CORRECT 
RESPONSE" 
10470 IFE(6)>0PRINTE(6);"...3RD TRIAL";;IFE(6)>1PRINT"S 
ATTEMPTED"ELSEPRINT2 ATTEMPTET" 
10480 F0RI=1T06:ES=ES+E(I):NEXTI;IFES>0PRINT:PRINTES" 
TOTAL ERRORS 
10482 LPRINT:LPRINT TAB(15) "ERROR SUMMARY FOR PICTURE 
ARRANGEMENT SUBTEST":LPRINT 
10484 LPRINT TAB(15) "SCORING ERROR";TAB(60) E(4) 
10485 LPRINT TAB(15) "CARD ORDER ERROR";TAB(60) E(2) 
10486 LPRINT TAB(15) "2ND TRIAL ATTEMPTED FOR ITEMS 
5-12";TAB(60) E(3) 
10487 LPRINT TAB(15) "SEQUENCE ERRORS";TAB(60) 
E(l);GOTO10540 
10490 ' REWARD FOR NO ERRORS 
10500 READX$:IFX$<>"SUBTEST"GOTO10500 
10510 
F0RI=1T016:READX$:F0RJ=173+IT0127+ISTEP-1:PRINT@J,X$;" 
";:NEXTJ:NEXTI 
10520 F0RK=1T0999:NEXT:PRINT:PRINT:PRINT"F0R COMPLETING THE 
TEST WITH NO ERRORS" 
10530 F0RK=1T0999:NEXTK:PRINT 
10540 'TO CATCH GOTO FROM 10480 
10550 GOTO 20000 
10560 ' DATA FOR SUBTEST 
10565 DATA SUBTEST4 
10570 DATA 3,A2,C1,B3,3,T2,U1,03,3,03,D2,G1,4,R1,F4,I3,E2 
10580 DATA 4,W2,K3,L1,A4,4,H1,T3,U4,G2,4,S4,R2,H3,U1 
10590 DATA 4,M3,P2,V4,A1,4,H4,S1,C3,A2,5,C4,S5,E3,A1,H2 
10600 D.\T\ 
5,M2,W5,S4,01,R3,5,C2,H4,E1,B3,N5,5,01,U5,L4,D2,C3 
10610 DATA 3,END,0F,SUBTEST,C,0,N,G,R,A,T,U,L,A,T,I,0,N,S,1 
10620 ' ANSWER STRING 
10630 
GZ(13,l)="ABC":GZ(l,l)="OUT":GZ(2,l)="DOG":GZ(3,l)="FIRE":GZ 
(4,1)="WALK":GZ(5,1)="THUG":GZ(6,1)="RUSH":GZ(7,1)="VAMP":GZ 
(8,1)="CASH";GZ(9,1)="CHASE" 
10640 GZ(10,1)="WORMS":GZ(11,1)="BENCH":GZ(12,1)="CLOUD" 
10650 
GC=CHR$(131):GL(1)=CHR$(151)+GC+GC+GC+GC+GC+GC+GC+GC+GC^JHR$ 
(171) 
10660 GL(2)=CHR$(149)+" "+CHR?(170):GL(3)=GL(2) 
10670 
GC=CHR$(176):GL(4)=CHR$(181)+GC+GC+GC+GC+GC+GC+GC+GJ+GC+:HR$ 

(136) 
10680 GQ(1)="FIRST":FORI=2T05:GQ(I)="NEXT ":NEXTI 
10690 ' WRONG ANSWERS 
10700 
GZ(13,2)="ACB":GZ(13,3)="CAB":GZ(13,4)="CBA":GZ(1,2)="JTU":J 
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Z(l,3)="TOU";GZ(l,4)="TUO";GZ(2,2)="OGD":GZ(2,3)="DGO":GZ(2, 
4)="GDO":GZ(3,2)="FRIE";GZ(3,3)="IFRE";GZ(3,4)="ERIF" 
10710 
GZ(4,2)="WLAK":GZ(4,3)="LKAW":GZ(4,4)="KLAW":GZ(5,2)="GTHU": 
GZ(5,3)="HTUG";GZ(5,4)="GUHT":GZ(6,2)="UHSR";GZ(6,3)="URSH": 
GZ(6,4) = "HSUR":GZ(7,2) = "VMAP":GZ(7,3) = "I'^MP";GZ(7,4) = "PMAV" 
10720 
GZ(8,2)="HCAS":GZ(8,3)="CAHS";GZ(8,4)="HSAC";GZ(9,2)="CHAES" 
:GZ(9,3)="HACES";GZ(9,4)="ESAHC":GZ(9,5)="HCASE":GZ(10,2)="M 
ORSW";GZ(10,3)="SR0WM":GZ(10,4)="SMROW":GZ(10,5)="WROMS" 
10730 
GZ(11,2)="CBHEN":GZ(11,3)="HECBN":GZ(11,4)="HCNEB";GZ(11,5)= 
"BECHN":GZ(12,2)="C0UDL":GZ(12,3)="DL0CU":GZ(12,4)="DUOLC":G 
Z(12,5)="COLUD" 
10740 RETURN 
10750 ' DRAW BOXES SUBR. ''SUBR. SECTION 
10760 READBT 
10770 
FORBX=0TOBT-1;FORK=1TO4:PRINTS(BX*12+(K-l)*64) ,GL(K) ; " 
";;NEXTK:NEXTBX 
10730 IFNl<13PRINT(a384, "ITEM" ;N1 ; : IFFT> IPRINT " TRIAL" ; FT ; 
10790 RETURt;i 
10800 ' READ AND DISPLAY BOX ID'S SUBR. 
10810 F0RNC=1T0BT;READGS(NC):NEXTNC 
10820 F0RNC=1T0BT:PRINTS(444+NC*4),GS(NC);:NEXTNC 
10830 RETURN 
10840 ' GENERATE CHILD'S RESPONSE (WITH TIME) 
10850 PRINT(§512, "CHYLD IS 
WORKING";;S1=8.25:S2=14:GOSUB11070:FORI=1TO600:NEXTI 
10860 IFCA+LV+RND(4)>N1+6THENAC=1ELSEAC=RND(3)+1 
10870 IF(N1>3ANDN1<13)ANDRND(4)=4THENAC=5 
10830 AB=0;IFAC=4=iTHENAB=l 
10890 
GC=GZ(N1,AC) ;FORI = lTOBT:PRINT(a(54 + i2*I) , RIGHT? ( (LEFT$(GC,I) ) 
,1);" ";;NEXTI 
10900 CT=19-CA+Nl/2 + RND(30) :PRINT{a512, "CHILD IS FINISHED -
TIME:";CT;"SECONDS";" 
10910 RETURN 
10920 ' USER ARRANGES CARDS SUBR. 
10930 PRINT(§512, "PRESENT CARDS TO CHILD IN CORRECT ORDER" 
10940 F1=0:FORI=1TOBT 
10950 PRINTS(512+1*64),GQ(I);:INPUTGT(I) 
10960 
F0RJ=1T0BT:IFGT(I)=GS(J)THENF1=JELSEIF"X"+GT(I)=GS(J)LETF1=-
1 
10970 NEXTJ:IFF1=0PRINT"NOT ONE OF THE CARDS":GOTO10950 
10980 IFF1=-1PRINT"Y0U HAVE ALREADY PLACED THAT 
CARD":F1=0:GOTO10950 
10990 PRINT(a(54+12*I) ,GT(Y) ; : IFI <> FNF ( I )THENER=2 
11000 GS(F1)="X"+GS(F1):F1=0 
11010 NEXTI:IFER>0GOSUB1159O 
11020 RETURN 
11030 ' RESET CARDS FOR TRIAL SUBR. 
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11040 F0RI=1T0BT:GS(I)=RIGHT$(GS(I),2):NEXTI 
11050 RETURN 
11060 ' CLEAtT PART OF SCREEN SUBR. 
ll'^70 FORI=Sl*64TOS2*64STEP64:PRINT(ai,STRING$(64, " 
");:NEXTI 
11080 S1=0:S2=1:RETURN 
11090 ' WHAT NOW? SUBR. 
11100 PRINT(3576, "WHAT SHOULD YOU DO NOW?":PRINT" 1 
SCORE THIS ITEM":PRINT" 2. GIVE CHILD ANOTHER 
TRIAL";PRINT" 3. ASK CHILD WHICH CARD STARTS THE STORY" 
11110 PRINT"OPTION (1-3)";:INPUTFX 
11120 ON FX GOTO 11220,11140,11190 
11130 PRINT;PRINT"PLEASE INPUT A' 1, 2, OR 3 
ONLY":FORI=1TO1000:NEXT:GOTO11100 
11140 FT=FT+1:IFN1>4THENER=3:GOSUB11590:GOTOll170 
11150 IF FT>2THENER=6;GOSUB11590:GOTO11170 
11160 GOSUB11380;IFSC(N1)>0THENER=5:GOSUB115 90 
11170 IF FXO2THEN11100 
11180 RETURN 
11190 IFAB=lTHENPRINTa(243+BT*12) , "THIS 
ONE";ELSEPRINT(a255, " THIS ONM" ; 
11200 GOTO11100 
11210 ' SCORING SUBR. 
11220 S1=9;S2=14:GOSUB11070 
11230 PRINT@576,"HOW DO YOU SCORE THIS 
RESPONSE";;IFAB=1THENAC=1 
11240 ON Nl GOSUB 
11390,11390,11390,11390,11420,11420,11420,11420,11470,11530, 
11530,11530,10550 
11250 INPUTSA(Nl) 
11260 
IFSA(Nl) <>SC(Nl)THENER=4:GOSUB11590:ELSEIFT$="I"PRINTfa668, "C 
ORRECT11" 
11270 FORI = lTO450;NEXTI;PRINT;a663, " 
11230 PRINT:PRINT" IF CEILING IS REACHED ENTER 
";CHR$(34);"STOP";CHR$(34);CHR$(27);CHR$(27):PRINT"WHICH 
ITEM DO YOU PRESENT NEXT";:INPUTN0$:N0=VAL(N0$) 
11290 NS=N1+1:IFN0$="STOP"THENN0=i3 
11300 IFNl = 3AiTDSC(3)=0AlNlDSC(l)=-lTHENNS = l 
11310 IFN1=2ANDSC(3)>-1THENNS=4 
11320 IFN1>2THENIF(SC(N1)=0ANDSC(N1-1)=0/^IDSC(Nl-2)=0)THEN 
FOR I=NS TO 12;SC(I)=0:NEXTI:NS=13 
11330 
IFNS=13ANDN0$<>"ST0P"THENER=7:G0SUB11590:GOTOl1360INTINPL,I 
FNS<13ANDN0$="STOP"THENER=8:GOSUB11590:PRINT'a704, "" ; : I?T$="I 
"THEN11280ELSE11360 
11350 IFN0<>N3THENER=1:GOSUB11590 
11360 N1=N0-1:RETURN 
11370 ' SCORE ITEMS 1-4 
11380 IFAB=1THENAC=1 
11390 
IFAC<>1THENSC(N1)=0ELSEIFFT=iTHENSC(Nl)=2ELSESC(Nl)=i 
11400 RETURN 
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11410 ' SCORE ITEMS 5-8 
11420 IFAC<>1THENSC(N1)=0:RETURN:ELSESC(Nl)=3 
11430 IFCT<16THENSC(N1)=4 
11440 IFCT<11THENSC(N1)=5 
11450 RETURN 
11460 ' SCORE ITEM 9 
11470 IFAC=5THENSC(N1)=2;RETURN 
11480 IFAC<>1THENSC(N1)=0:RETURN:ELSESC(N1)=3 
11490 IFCT<21THENSC(N1)=4 
11500 IFCT<11THENSC(N1)=5 
11510 RETURN 
11520 ' SCORE ITEMS 10-12 
11530 IFAC=5THENSC(N1)=2:RETURN 
11540 IFAC<>1THENSC(N1 )=0 ;RETURI^: ELSESC (Nl ) =3 
11550 IFCT<26THEN3C(N1)=4 
11560 IFCT<16THENSC(N1)=5 
11570 RETURN 
11580 ' ERROR RECORDING AND MESSAGES 
11590 E(ER)=E(ER)+1 
11600 IFT$="T"RETURN 
11610 ON ER GOSUB 
11630,11640,11650,11660,11670,11680,11690,11700 
11620 ER=0 : FORI = 1TO1100 : NEXTI : RETURtT 
11630 Sl = 7;S2 = 14:GOSUB11070;PRINT(a576, "NO, YOU SHOULD DO 
ITEM";NS:N0=NS:RETURN 
11640 Sl = 9:S2 = 14:GOSUB11070;PRINT'a640, "SEQUENCE ERROR 
ALWAYS PRESENT CARDS IN NUMERIC ORDER":RETURN 
11650 PRINT(a576, "NO, ONLY GIVE ONE TRIAL FOR ITEMS 
5-12";FX=1;RETURN 
11660 PRINT(a576," NO, THE SCORE SHOULD BE" ; SC (Nl ) ; "FOR 
THIS RESPONSE":PRINT;RETURN 
11670 Sl=9;S2=14:GOSUB11070:PRINTa576,"NO, YOU SHOULD SCORE 
THIS TRIAL":FX=1:FT=1:RETURN 
11680 PRINT(a576, "NO, NEVER GIVE A THIRD TRIAL" : FX=1 : RETURN 
11690 Sl=9;S2 = 14:GOSUB11070:PRINT(a576, " NO, CEILING HAS 
BEEN REACHED" ;N0=NS:RETURI^ 
11700 S1=9:S2=14:GOSUB11070;PRINT2576," NO, CEILING HAS NOT 
BEEN REACHED":N0=NS:RETU RN 
11710 RETURN 
11720 ' 
20000 'INPUT STUDENT'S SCALE SCORES 
20005 CLEAR100 
20010 CLS 
20020 INPUT "ENTER THE SCALE SCORE FOR INFORMATION";Tl 
20030 INPUT "ENTER THE SCALE SCORE FOR PICTURE 
COMPLETION";T2 
20040 INPUT "ENTER THE SCALE SCORE FOR SIMILARITIES";T3 
20050 INPUT "ENTER THE SCALE SCORE FOR PICTURE 
ARRANGEMENT";T4 
20090 ' 
20100 ' SCALE SCORES FINDING & COMPARISON PRJGRA!! 
20110 ' INPUT THE DATES AND RAW SCORES 
20120 OPEN "I", 1, "SCORE/DAT" 
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20130 
20140 
20150 
20160 
20170 
20180 
20190 
20200 
20210 
20220 
ARTH$ 
20230 
20240 
20250 
20260 
20270 
20280 
20290 
20300 
20310 
20320 
20330 
20340 
20350 
20360 
20370 
20380 
20390 
20400 
20410 
20420 
20430 
20440 
20450 
20460 
20470 
20480 
20490 
20500 
PCM$( 
20510 
20520 
20530 
20540 
20550 
20560 
20570 
20580 
20590 
20600 
20610 
20620 
20630 

INPUT #1,CY,CM,CD,T$,S1,S2,S3,S4 
CLOSE 
X=CY-5:Y=3*X-2 
IF CM<4 M=0 
IF CM < 8 AND CM > 3 THEN M=l 
IF CM<12 AND CM>7 THEN M=2 
REC = Y+M 

' GET VERBAL SCORES 
DIM INFO?(30), 

(18),V0C$(64),CMP$(34),DSP$(28) 
OPEN "R",1,"VERBALl/TBL" 
OPEN "R",2,"VERBAL2/TBL" 
OPEN "R",3,"VERBAL3/TBL" 
FOR I%=0 TO 30 

FIELD 1, I%*2 AS Sl$, 2 AS INFO$(I%) 
FIELD 1, 62 AS Sl$, I%*2 AS S2$, 2 AS SIML$(I%) 
NEXT 
FOR I%=0 TO 18 
FIELD 1, 124 AS Sl$, I%*2 AS S2$, 2 AS ARTH$(I%) 
NEXT 
FOR I%=0 TO 64 
FIELD 2,I%*2 AS Sl$, 2 AS VOC$(I%) 
NEXT 
FOR I%=0 TO 34 
FIELD 2, 130 AS Sl$, I%*2 AS S2$, 2 AS CMP$(I%) 
NEXT 
FOR I%=0 TO 28 
FIELD 3, I%*2 AS Sl$, 2 AS DSP$(I%) 
NEXT 
GET 1,REC 
GET 2,REC 
GET 3,REC 
V1=CVI(INF0$(S1)) 
V2=CVI(SIML$(S3)) 
CLOSE 

SIML$(30), 

' GET PREFORMANCE SCORES 

26),PAMT$(43),BLD$(&2),OBSM$(33),CDG$(93),MZ$(30) 
OPEN "R",1,"PRFRMNCl/TBL" 
OPEN "R",2,"PRFRMNC2/TBL" 
OPEN "R",3,"PRFRMNC3/T3L" 
FOR 1% = 0 TO 26 
FIELD 1, I%*2 AS Sl$, 2 AS PCM$(I%) 
NEXT 
FOR 1% = 0 TO 48 
FIELD 1, 
NEXT 
FOR 1% = 
FIELD 2, 
NEXT 
FOR 1% = 0 TO 33 

DIM 

54 AS Sl$, I%*2 AS S2$, 2 AS PAMT$(I%) 

0 TO 62 
I%*2 AS Sl$, 2 AS BLD$(I%) 
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20640 FIELD 2,126 AS Sl$, I%*2 AS S2$, 2 AS 0B5M$(I%) 
20650 NEXT 
20660 FOR 1% = 0 TO 93 
20670 FIELD 3, I%*2 AS Sl$, 2 AS CDG$(I%) 
20680 NEXT 
20690 FOR 1% = 0 TO 30 
20700 FIELD 3, 188 AS Sl$, I%*2 AS S2$, 2 AS MZ$(I%) 
20710 NEXT 
20720 GET 1,REC 
20730 GET 2,REC 
20740 GET 3,REC 
20750 P1=CVI(PCM$(S2)) 
20760 P2=CVI(PAMT$(S4)) 
20770 CLOSE 
20780 ' 
20790 IF T$="T" GOTO 21150 
21090 CLS 
21100 PRINT (a0,"TEST YOUR SCORE CORRECT 
SCORE" 
21110 PRINT 064, "INFORMATION" :PRINT?82,T1 :PRINTH04,VI 
21120 PRINT 0128, "SIMILARITIES" :PRINT(ai46,T3:PRINT(§163,V2 
21130 PRINT(ai92, "PICTURE COMP" ; PRINT(a210 , T2 : PRINT(a232 , PI 
21140 PRINT@256, "PICTURE ARR" : PRINT§274 , T4 : PRINT(a296 , P2 
21150 LPRINT:LPRINT TAB(15)"ERROR SUMMARY FOR SCALE 
SCORES":LPRINT 
21160 IF TloVl LPRINT TAB (15) "WRONG SCALE SCORE FOR 
INFORMATION SUBTEST":PRINT"WRONG SCALE SCORE FOR INFOMATION 
SUBTEST" 
21170 IF T3 0V2 LPRINT TAB (15 ) "WRONG SCALE SCORE FOR 
SIMILARITIES SUBTEST";PRINT"WRONG SCALE SCORE FOR 
SIMILARITIES SUBTEST" 
21180 IF T20P1 LPRINT TAB ( 15 ) 2WR0NG SCALE SCORE FOR 
PICTURE COMP":PRINT"WRONG SCALE SCORE FOR PICTURE 
COMPLETION SUBTEST" 
21190 IF T40P2 LPRINT TAB (15 ) "WRONG SCALE SCORE FOR 
PICTURE ARRANGEMENT SUBTEST":PRINT"WRONG SCALE SCORE FOR 
PICTURE ARRANGEMENT SUBTEST" 
21200 END 
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APPENDIX B; STUDENT PROFILE QUESTIONNAIRE 

Name 

Occupation 

Male Female 

Educational Goal 

Age 

Answer the following questions Yes or No. 

1-Have you ever been given the WISC-R? Yes N̂o 

2-Have you ever administered the WISC-R? Yes No 

3-Have you ever administered any individual IQ tests? 
Yes No 

4-Have you ever scored a WISC-R profile? Yes No 

5-Do IQ tests really measure intelligence? Yes No 

6-Are IQ tests often misused in the public schools? 
Yes N̂o 

7-Have you ever used a microcomputer before? Yes No 

8-Have you used any computer before? Yes No 

9-Have you ever written a computer program before? 
Yes No 

109 

10-Have you used CAI 
before? Yes No 

(computer assisted instruction) 

11-Have you ever used or taken part 
simulation? Yes N̂o 

12-Are computers "intelligent"? Yes No_ 

in a 1 ear.ling 

13-Are computers a threat to civilization? Yes No 

Answer the following questions by circling the let-
the answer you choose, (only one) 

14-How many subtests does the WISC-R have? 
A- 10 
B- 12 
C- 8 

. e r o 
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D- 14 

15- What three IQ tests bear David Wechsler's name? 
A- WISC-R, V^AIS, WPPSI 
B- WISC-R, WAS, WPPSI 
C- WISC-R, WAS, WAT 
D- WISC, WISC-R, WAS 

16- In the picture completion subtest of the WISC-R, the 
person being tested will? 

A- finish drawing a picture 
B- put pieces of a picture together 
C- point out what is missing in a picture 
D- find hidden items in a picture 

17- Individuals taking the WISC-R 
the following are similar? 

A- Scissors-Copper Pan 
B- Salt-Water 
C- Pound-Yard 
D- all of the above 

must tell how which of 

18- If a 
LAST are 
position, 

A- 1 
B- 2 
C- 0 
D- 5 

person taking the WISC-R states that 
similar because they are both ex-

he/she should be given? 
point 
points 
points 
points 

FIRST 
.remes 

and 
of 

19- On the WiSC-R, a person who 
to a vocabulary word that 
Vocabulary subtest, is awarded? 

A- 1 point 
B- 2 points 
C- 0 points 
D- 5 points 

gives a perfect definition 
is asked as part of the 

20 What is a "Standard Score"? 
A- the raw score 
B- the average score 
C- a score based on norms and stated as a z score 
D- a score stated as a % of correct answers 

21-

22-

The WISC-R can be used to test? 
A- anyone 
B- children between the ages of 
C- people age 16 and up 
D- people between the ages of 6 and 16 

4 and 12 

The WISC-R is the only IQ test that can be used wi 
A- normal and mentally deficient individuals 
B- people from various cultural backgroands 
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C- humans and lower animals 
D- none of the above 

23- What word best describes your feelings about computers? 
A- interested 
B- indifferent 
C- ambivalent 
D- dislike 

24- What role do you think computers will play in 
education? 

A- crucial 
B- important 
C- slightly significant 
D- unimportant 

25- A "Byte" is a? 
A- interface 
B- unit of memory 
C- buffer 
D- type of computer hardware? 

26- Computer programers often construct? 
A- flowcharts 
B- loops 
C- subroutines 
D- all of the above 

27- VTliat is a "NAND Gate"? 
A- not an "AND Gate" 
B- a type of Gate used in TTL 
C- part of some ICs like the 7400 
D- all of the above 

are types of computer 23- Which 
instruction? 

A- CAI, 
B- CAI, 
C- CAI, 
D- CAI, 

of the following 

CBI, CMI 
CAT, CMI 
CBI, CAT 
CMOS, CMI 

29- Most microcomputers have the following? 
A- CPU, ROM, RAM, CRT 
B- CAT, RAT, CRT, ROM 
C- ABT, ROM, RAM, SAT 
D- CPU, ROM, RAM, CAT 

30- What does "Software" refer to? 
A- silicon components 
B- connecting interfaces 
C- programs on tape, disc, etc. 
D- none of the above 
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APPENDIX C: COMPUTER PROGRAM EVALUATION FORM 

1- Please list all problems you encountered while using the 
simulation. 

2- Please give the simulation a letter grade 
how effective you see it as a teaching device. 
Circle One: 

in terms of 

A 

B 

C 

D 

F 

Comments: 
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APPENDIX D: VIDEO TAPE QUESTIONNAIRE 
INSTRUCTIONS 

I- This test is part of your final exam. The only way you 
can not make an A is by cheating. How well you do on 
this test will not affect your grade in any way I 

II- You will need to do the following while watching the 
videotape; 

A- Determine the child's age and fill in the ap
propriate box on the front of the WISC-R Record Form." 

B- Write above that box either "old enough," "not old 
enough" or "too old." 

C- The videotape will be stopped before each subtest. 
At this time: 

1- Determine what question should be asked first 
and mark an "X" in the left hand margin by the num
ber of that question on the Report Form. 

2- Determine if the examiner stopped at the correct 
spot on the previous subtest. If the examiner did 
stop at the correct spot, write "correct" by the 
number that corresponds to the last question asked 
on that subtest. Write "incorrect" by that number 
if the examiner did not stop at the correct spot. 

3- Write "error" next to any questions that are 
asked in the wrong order or not asked when they 
should have been. 

D- Write down the student's answers to each question 
as fast as you can so that you will be able to score 
the test. 

E- Score the individual items. 

F- Compute and record totals. 

G- Compute scaled scores from raw scores and record 
scaled score on the front of the Record Form. 

/ " 
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APPENDIX E: SAMPLE SCORING PRINTOUT 
FROM SIMULATION PROGRAM 
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