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INDIVIDUAL DIFFERENCE 'FFECTS

IN HUMAN-COMPUTER INTERACTION

SYMT 1--PART 1

Introftntim

General lagu.o rbe1m Am

Perhaps the most widely accepted axiom among those concerned

with the design of human/coiqputer interfaces is that the

characteristics of the interface must be matched with those of the

user (e.g., Martin, 1973; Barnard, et. al., 1981).

However, a closer examination of the data bearing on the

validity of this fundamental axiom reveals an interesting fact:

almost without exception, the only user characteristic that has

been systematically covaried with interface design is what might

generally be termed "training." This body of research experience

has resulted in several corollaries to the primary axiom stated

above.

For example, a frequently invoked corollary for design

gLidance is that "novice" (untrained) users require "constrained"

designs such as menu-based interface structures while "expert"

(trained) users require more flexible approaches such as keyword

commands,

This general concern for the importance of user training for

interface design has been refined in various ways as interest in

proper design of the human/conputer interface has grown.

For example, Scheiderman and others have suggested that

trained users be divided into several categories reflecting the

type of knowledge they have derived from their past experience.
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Thus, users may have knowledge of the general problem domain for

which they are using the computer. Users may have knowledge

conce. ning the syntactical and/or semantic conventions in a parti-

cular conpiter interface. In addition, users nay possess general

knowledge of c.mput ar systems and/or the specific cosputer systems

that support their activities. The training and experience that

inparts such knowle ge might be termed cofftoter-rolated training.

It creates a dimen: ion of distinction among users that might be

termed conputer-exp :rtise.

More recently, increasing interest has focused on more general

aspects of user experience and training. For example, Barnard, et.

al. (1981) have considered how the syntax of a user's natural

language might interact with command structure in a humaz/computer

interface. They considered two alternative command formats:

Direct-Cbject-First and Direct-Object-Second. These formats were

thought to differ in their compatibility with the syntax of

English, the native language of their subjects.

The results provided only weak support for the axiom that an

interface design is improved by matching it with user

characteristics. Instead, the results showed that consistency-an

"experience" variable--was dominantly important in interface

design. However, these studies do point out the direction of a

potentially significant area of concern in the design of human/com-

puter interfaces.

The Barnard, et. al. study is essentially concerned with the

manner in which general, cognitive, rather than comnter--specific,

characteristics of people might interact with computer interface

features. Although the cited study was basically concerned with

2



the impact of training, albeit training not specifically related to

computers, it leads to the extended hypothesis that more basic,

global cognitive individual differences among people may

significantly interact with computer interface design features.

The research program described here is concerned with the

manner in which enduring, basic cognitive differences among people

may affect the optimum design and usability of humarVcomputer

interfaces. Thus the focus of this research program goes beyond

the limited domain of training and/or knowledge-based differences

among computer users to include the impact of the different cogni-

tive styles (Witkins, et. al., 1965) and basic information proces-

sing strategies that people utilize during their interactions with

computer systems.

Very frequently people interact with computers expressly in

order to solve some sort of problem. It is sometimes necessary to

take a broad view of problem solving to encompass many of the forms

of interaction that may be observed, but the essential features of

problem-solving activity are frequently encountered.

Certainly this is true if the activity is associated with

searching a computerized database. The viewpoint, expressed here,

is that computer use can profitably be viewed as a problem-solving

activity. That this concept may be combined with the axiom of

matching computer and user characteristics has been implicitly

suggested by other researchers. For example, Barnard, et. al.

(1981) state that the maximum usability and effectiveness of con-

plex (computer) systems will be achieved only if they are
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compitible "...with user's cognitive skills in communication.

UnO_%.tandino, and probm-_j_.jne" (emphasis is the present

aut/.h(r's).

=Lwic andItJrimsi P~rctble.-Solvimx Lc~yitiee-Problenm-

solv Lng activity involving interaction with a computer system may

be v. ewed at two levels:

First, the user zmy be viewed as attempting to obtain informa-

tion necessary to solve a problem that exists beyond the domain of

the human/computer interaction, per se. It is this problem that

moti ,ates the user to go to the computer terminal or other

intei action site in the first place. Thus, seeking the assistance

of tie computer system to begin with, and actually attempting to

util: ze the computer at all, are problem-solving activities at the

level of the external, motivating problem. This will be termed

a_•nsic problem-solving behavior.

Extrinsic problem-solving behavior need not involve direct

intej action between a person and the computer system at all. Or,

such behavior may involve interaction only through another

intei mediate person, usually a trained computer expert.

The second type oZ problem-solving activity in which oomputer

userE engage is directly concerned with the interaction that takes

plact. between thera and a computer system. The users must figure

out ]tow to "get" the needed information out of the computer or

conputerized database. In effect, the users must determine how to

"telI" the conputer* what information to supply.

*By Ibis metaphor it is meant that the users must determine a
seque.nce of commands and data-entry actions that will cause the
conp.ter to respond in a desired manner.
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This will be termed itns problem-solving behavior since

it ocoirs within the context of a specific humrVcomputer interface

structure. The user must solve the problem of determining and then

issuing a series of commands that will cause the coRuter to pro-

vide the help desired in the extrinsic problem-solving task.

The distinction between extrinsic and intrinsic problem-

solving coiiponents is similar to the distSnmtion made by Sackman

(1977) between macro- and micro-problem solving. Sackman listed

several traditional models of p'ob3 em-solving and attempted to

elaborate his own theory of "man-computer problem solving."

Although his stated goal was to develop such a problem-solving

theory at both the macro- and micro-problem (i.e., extrinsic and

intrinsic) levels, his theory as presented seemed most suited for

only the problem-solving steps that characterize the extrinsic

level. The same can be said of the traditional problem-solving

theories that he outlined.

Similar distinctions in problem-solving activity also have

been made by Thomas (1978) and Innocent (1982). Thomas suggests,

for example, that the problem of generating an "appropriate conmu-

nication" is a separate problem level during interactive problem-

solving. In the present context this would be referred to as the

intrinsic level.

Typical ly, when the role of the computer system in problem-

solving is considered (e.g., R. B. Miller, 1969) attention focuses

on the manner in which the conputer affects the extrinsic problem-

solving process. It seems clear that this effect will depend upon

the interactions among use, computer systems (including the

5



human/computer interface structure), and extrinsic-task

characteristics.

Mad 2t 9NA&t tkk =tcLuJ& ad IntrIumi& ani-

dist..nction betw-,en extrinsic and intrinsic problem-solving leads

to &iother conception of the manner in which computer systems

inf I ience problem--solving behavior.

First, from the perspective of ti-e extrinsic, motivating prob-

lem, computer systems should be designed to minimize diffiwulties

assoc-iated with sub-problems that would normally be part of the

(non-corputerized) problem-solvinq process. Thus, if the overall

proce ss would normally involve searching professional literature

for :elevant citations, the computer system can offer help on this

sib-problem. Ho'ever, it may also occur that the introduction of a

compiter system does riot substantially ease the difficulty of a

sub-jproblem and, in some cases, may increase the difficulty of the

extrinsic problem-solving process, perhaps by introducing new

needvd steps or time delays.

From the standpoint of intrinsic problem-solving activities,

tie computer system should be designed to minimize the difficulty

of pi-oblems encountered when people use the computer system. Such

difficulties are clearly related to the human/computer inter5ace

dBsi, mn.

Frequently, these t:wo points of view concerning the impact of

c)mp ters upon problem-solving performance are intermingled. For

eKamn,)le, improving the quality of the command set to minimize

ijitr; nsic problem difficulty is pointless if the step being simpli-

f led is not really needed in the extrinsic problem-solving process.

6



one possible view is that the effectiveness of the conputer at

the extrinsic level is primiirily task-characteristic dependent

while at the intrinsic level it is primarily user-characteristic

dependent.

Nevertheless, it is certainly reasonable--although, at

present, there is little firin evidence to support the contention

(beyond the realm of training and experience) -that the individual

cognitive characteristics o! computer users must be considered

before the full contribution of the cowputer system can be achieved

at either the extrinsic or intrinsic levels.

PART 2

Viewing huwan/coaputer interaction as problertsolving activity

provides a useful perspective. An extensive literature has

developed concerning the effe ts of differences among people along

various cognitive dimensions upon problem-solving behavior. Within

this context, as opposed to the context of human/computer

interaction research, a broad view of individual differences has

developed. Prior training, special knowledge, and experience have

been but three elements of a far broader program of individual-

difference research in the traditional problem-solving domain.

Within the traditional p. oblem-solving literature, a great

deal of research can be found concerning more general, fundamental,

and perhaps inherent dimens..ons of cognitive difference among

people. Among these dimensions are those grouped under the term

cognitive style.

Many dimensions of cognitive style have been proposed; e.g.,

7



field dependence/independence, broeadth of categorization, inpul-

sive/reflective, The problem-solving literature suggests that a

problem-solver's location on various dimensions of cognitive style,

for exanple, can significantly affect problem-solving behavior. In

particular, this literature reveals that the manner in which prob-

lem-solvers utilize information, the optimum format in which

information should be presented, and the operational tactics and

strategies devised tr solve a problem, are influenced by individual

differences in the ccgnitive c:haracteristics of problem-solvers.

Thus, if it is valid to view human/computer interaction as

typically a probl.mn-solving process, then it is to be expected that

individual differences among conuter users along various cognitive

style dimensicns should influence the course of such interaction.

Furthermore, it is possible that characteristics of the

human/computer interface deA3igr, will interact with individual

differences in cognitive style. Thus, the characteristics of an

interface designed for a problem-solver located at one point on a

particular dimension of cognitive style might not be appropriate

for use by a problem-solver locaLed at another point on the same

cognitive dimension.

Urfortunately, although I*e literature contains many examples

of how differences in backgroiMd, training, and specialized exper-

tise interact with features of a human/computer interfacer they

currently do not shed much licht on questions of how more fandamen-

tal, inherent individual difference dimensions of cognitive

operation might influence inte.rface design. What cognitive dimen-

sions, beyond experience, aie really inqportant to huwan/conputer

interaction? Aside from the :lassification of users into "expert"

8



and "novice" categories, is a given interface design equally good

in supporting the problem-solving activity of any particular

person?

A 2 ha
The principal focus of this research project, therefore, is

the retrieval of information front a coiputerized database.

Database retrieval was selected for several reasons. Fi.rst,

this is a very canmon form of con•pter use. Second, the intrinsic

problem-solving aspects of search tasks can be seen quite clearly.

Third, it is easy to provide a realistic problef-solving task to

experiment participants to maintain both the external validity of

the research as well as subject motivation and interest.

Def uiin Qf M

There are many current definitions of "problem-solvinq." The

primary difficulty faced in developing an adequate definition is to

distinguish problem-solving from conscious thought in general.

Problem-solving can be viewed so broadly that it is almost co-

extensive with the term "thirking." Therefore, the term, problem-

solving, potentially loses theoretical and practical utility.

Problem-solving behavior exi3to within the context of a "problem

situation." Problem-solving lehavior is an activity with the goal

of eliminating or reducing the problem situation in which it

occurs.

The conception of a problem situation offered by Bourne et.

al. (1971) involves three conponents:

1. A person is trying t:o attain some goal or to change his

9



present circumstances to some specifiably different

situation.

2. Initial attempts have failed to ac-omplish this end.

3. Two or more alternative courses of action are possible.

The second condition listed above is designed to ensure that

the situation is not routine, that is, the problem-solver has not

previously learned some method that is immediately perceived as

leading to the desired goal state. However, the present author

prefers to allow that rio overt failure need have occurred for a

problem situation to exist; the problem-solver may have thought

about and rejected many alternative problem solutions without

actually attempting to carry out any of those. The critical point

is that the person not perceive an immediate, routine solution

method. This follows the view of problem situations offered by

sorm other investigators (e.g., Sackman, 1981).

Thus, the working definition of a problem situation that will

be adopted for this report has the following conponents:

1. A person is trying to attain some goal or to change
present circumstances into some specifically different
situation.

2. The person is not initially aware of a course of action
that will lead to the desired goal.

3. Two or more alternative courses of action are perceived to
exist by the problem-solver.

im~ications 9f Prpbleg-SlvinM Definitim JQL &ngn n ULr

Interacton--The ultimate goal of this research program is to

understand and eliminate sources of difficulty in interactions

between people and computers. These interactions are considered in

terrm of problem-solving behavior. However, since problem situa-

tions exist only at certain times (as defined in the previous

10



section--generally when the human is uncertain about what to do

next), not all aspects of the interaction process will be relevant

to this report.

For example, a human/computer interface may be difficult to

use because the display is difficult to see or because a "reset"

key is placed on a poor location on a keyboard and, therefore,

often hit by accident. These ergonomic deficiencies do not

generally result in increased uncertainty for the fumen and there-

fore, do not fall into the domain of this research program.

On the other hand, the format in which information is

presented to a user nay strongly affect the way that information is

used and the effectiveness with which it can reduce or create

problem situations. For example, a graphic presentation format ray

reduce problem uncertainty much more effectively for some indivi-

duals than would textual presentation of the same information.

Definition 9_f_ iviual Difference

For the purposes of this report, the term individual

difference is taken to signify an enduring, relatively stable

characteristic of a person that has a broad influence upon their

behavior and that exhibits variation from person to person.

Generally, the individual difference dimensions of concern in

this report will refer to, or be correlated with, psychological/

cognitive characteristics. Thus, for example, physiological

characteristics such as blood pressure are not relevant individual

difference dimensions.

Similarly, specific training or experience is not a relevant

individual difference here because:

11



This characteristic can be easily changed, i.e., it is not
enduring and stable.

This feature is generally specific to a limited range of
situations.

The influence of some basic individual differences upon prob-

lem-solving behavior will briefly be considered here. A detailed

review of this issue and dimensions of cognitive style was presen-

ted in prior reports (ref. Ambardar, 1983, 1984, Contract # MDA

903-82-c-0157).

12



•R 3

Baagroui CmaelMi.. Comdtime Style

g-einig of €omnitive, Byl.--The term cognitive style has

been defined as the characteristic ways in which individuals

conceptually organize or structure the environment. Harvey (1963)

descriLes cognitive style as the manner in which individuals filter

and process information so their environment assumes psychological

meaning. As such, cognitive style represents a mediating structure

that modifies the relationship between stimulus and response.

Similarly, Messick (1976) defined cognitive style in terms of

consistent patterns of organizing and processing information.

Zajonc (1968) has emphasized this mediating role of cognitive

structure. Coop and Sigel (1971) used cognitive style "...to

denote c.onsistencies in individual modes of (cognitive) functioning

in a variety of behavior situaLions." It should be noted that in

tnis original definition, cognitive style is equated with behavior

rather than mediating processes. (The present author has inserted

tne word cognitive into their phrase.)

It is clear that there are three connecting elements in all

t~ese definitions of cognitive style:

First, cognitive style cuts across many situations to
affect a broad range of behavior.

Second, cognitive styles are relatively stable and
enduring traits.

Finally, the definitions all emphasize the structure,
rather than the content of thought (e.g., Suedfeld, 1971).
Structure refers to how cognition is organized; content
refers to what knowledge or information is available.,

Behavioral consistency is viewed as the result of this
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enduring structure rather than the changing knowledge base.

Therefore, characteristics of a human/computer interface matched

with these structural characteristics are likely to have a longer

lasting influence on performance than designs tailored to the

knowledge base alone.

Historical Backgromd 1 QJat•i M --Although the first

usage of the term cognitive style can be credited to Klein (1951)

who described cognitive style as a "perceptual attitude," the

concept of individual modes of cognition can be traced to earlier

investigators.

This work primarily involved the study of personality types

(e.g., Messmer, 1903; Meuman, 1907) and the most frequently used

classification instrument was probably the Roschach test (Roschach,

1921). Vernon (1973) provides a thorough review of personality-

based cognitive classification.

The emphasis on personality types shifted with subsequent

researchers to an emphasis on perception (Klein, 1970; Smith and

Klein, 1953; Gardner, 1953; Gardner et. al., 1959, 1962, 1968).

Klein used the term perceptual attitude which he described as:

"...a genotypic principle of control, with no ties to specific
content and no relation to particular conflicts or stresses
and having counterparts in all forms of cognitive behavior."
(p. 134)

The term control was used to indicate a processing mode which

was applied to incoming perceptual information. Within the context

of perception, particular emphasis was given to the control

processes (now, cognitive styles) referred to as leveling versus

sharpening, field articulation, tolerance for anbiguous stimulus
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configurations; focusing versus scanning, and field dependence/

Lndependence.

Bieri et. al. (1966) usod the term cognitive structure to

differentiate styles of proc3ssing perceptual information. For

example, they found that people typically utilized different num-

bers of dinensions in clas:3ify3 -g perceptual objects. This

c-aracteristic is currently referred to as a dimension of cognitive

complexity versus simplicity.

Because of this perceptual foundation, many of the most well-

known tests of cognitive style (e.g., the "Rod and Frame Test,'

Witkin, 1953) are clearly perceptual in nature.

However, it was gradually recognized that the concept of

c.xgnitive style could be extended to more abstract levels of infor-

mition processing. Extensive evidence has accumulated that

c 3gnitive styles identified with perception are also manifested

w.•en a person deals with symbolic representations as in thinking

and problem-solving. For exanple, individuals who experience dif-

ficulty in separating a perceived item from its environment also

experience difficulty with the class or problems whose solution

depends on taking a particular item out of the context in which it

ai•pe-ars and restructuring the problem situation so that the item

can be utilized in a different context.

Thus, Kagan et. al. (1963, 1964) using a object-sorting test,

foxund that there are qualitative differences among individuals in

their style of conceptualization. It was observed that subjects

could be classified according to which of three common sorting

rules they applied:

First, sorting by analytic-descriptive resemblance.
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Second, sorting by functional association.

Third, sorting by infereratial-categorical generalizations.

This trend toward a more abstract interpretation of cognitive

style was also followed by Broverman (1960, 1964) who considered

cognitive style to be a "relationship between abilities within

individuals." The two main dimensions which Broverman developed

were conceptual versus perceptual-motor and strong versus weak

automati zation.

The movement from a perceptual to an abstract, conceptual

interpretation of cognitive style can be seen perhaps nvst clearly

iii the work of Witkin and his associated group who have developed

tne cognitive style dimension of field dependence/independence.

Ociginally, this dimension referred to the relative sern3itivity of

&i observer to the effects of surrounding context on the perception

of visual objects. For example, in the "rod and frame" test, an

observer is asked to judge whether a rod, surrounded by a separate

square frame, is vertical or not. This judgment is found to depend

upon the orientation of the frame. People are differentiated on

the basis of the degree of influence of the frame on their judgment

of rod-verticality.

It has been increasingly clear, however, that field

independence/dependence can be interpreted more generally to

reflect the relative independence of processing which an individual

can achieve in dealing with related pieces of information. For

example, field dependent individuals are thought to be more

influenced by the local context (eg., the preceding statements) in

which an item of information is embedded, than are field
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independent individuals.

It is this interpretation of cognitive style as a determinant

'of more complex, abstract modes of cognition that makes its study

relevant to the context of human/computer interaction. For

example, field dependent individuals may be more influenced by the

context in which a particular menu choice appears than are field

independent individuals.

Flield ufe~mjdw o

The cognitive style dimension of Field Dependence/Independence

is probably the one which has received the most study (well over

300 studies of this dimension are reported in the literaturel).

The most extensive review of thia dimension relative to problezm-

solving and learning is the one provided by Goodenough (1976). In

general, this dimension has been hypothesized to affect problen-

solving behavior through four mechanisms:

1. Effects on decision-making

2. Effects on information selection and utilization

3. Effects on short-term memory

4. Effects on motivation and social/situational variableE

Effc= g Decision--Hakin

There is some evidence indicative of a relationship between

cognitive style and decision-making, sometimes referred to as

"information management." Benbasat and Taylor (1982) in a recent

review indicated that several dimensions of cognitive style are

related to the decision-making process. This research has a direct

bearing on the research program on information retrieval and

human/coqputer interaction. Most of the research work conducted in
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this area iniolving cognitive style, has been in the dimension of

field independemne/dependence.

Bariff and Lusk (1977) conducted an investigation into

community nursing service staff. The subjects who participated in

the experiment constituted the organization's decision network.

The subjects were presented the same information content in four

different formats. The formats varied in the complexity level, the

tabular raw data .•eing the least complex. The ogive report was the

most conplex. Tie percentage and histogram were ranked as two and

three on the complexity level scale. The results of the investiga-

tion revealed that the field dependent subjects preferred the least

complex data foimat that is tabular raw data. This finding is

consistent with the low analytical and low-differentiation psycho-

logical profile which is based on Witkins theoretical framework

(1974).

Benbasat an i Dexte:- (1979) conducted a similar investigation

into accounting Atudent:E , professors and professional accountants.

The dependent variables in the Benbasat and Dexter study were

profit performance, decision time and the amount of information

utilized to arrive at a particular decision.

The profit rrformaice was evaluated in terns of the amount of

sales revenue af -er deducting production costs. nhe time variable

was measured in terms of the amount of time a subject spent in

a-ýquiring information and the final decision-making. The amount of

information utili zed in making the decision was based on the number

of reports sought and t'-e nunber of historical days of data asked

for, per request. Forty-eight subjects participated in the
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investigation. Each subject acted as an inventory/production

manage:r of a hypothetical firm which was simulated by a computer

program. The cubject's task was to obtain the information and to

make an appropriate decisior. The results of the investigation

revealed that the high analytical subjects showed higher profit

than the low analytical subjtcts. The high analytical types took

comparatively less time to weke a decision than the low analytical

types. The low analytical iidividuals asked for more structured

aggregate reports than the high analytical individuals. The high

analytical subjects asked for a greater number of days of histori-

cal data per request than the low analytical subjects. The results

of the Benbasat and Dexter study are consistent with the findings

of Huysmans 1970; Mock et. al., 1972; Benbasat and Schroeder, 1977;

Vasarhelyi, 1977; Luck, 1973; Doktor and Hamilton, 1973.

In general, the findings of researchers mentioned in the

preceding paragraph can broadly be premised to hold that the low

analytical or field dependent individuals tend to use hypothesis

testing, feedback, and trial and error approaches; whereas, the

high analytical/field independent individuals tend to approach a

problem in a planned manner which generally leads to the solution

of the problem. Simply put, the field, independent subjects take

time to think the problem out before they start on the solution;

whereas field dependent subjects use the triil and error method

without a pre-plarned approach.

Based on the consistent results of the, relation between field

independent/dependent dinension of cognitive style and decision-

makers, Benbasat and Dexter (1982) conducted another investigation

in which subjects were furnished with decision support aids. It
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was based on the premise that field dependent individuals will

benefit from the support aids due to their natural style of being

conttext-dependent. Forty-eight undergraduate aid graduate students

participated in the study. The subjects were classified into high

analytical/field independent and low analytical/ field dependent on

the tasis of Witkin's G'T score. The groups were further divided

into a decision aid group and a no decision aid group. The deci-

sion aid group subjects were furnished with decision aids to assist

them with the decision-making process. The no decision aid group

did not receive any decisi(xi aid for the solution of the iroblem.

The results of the investigation revealed that the low analytical

individual's performance inproved significantly with, the decision

aids. The high analytical subject's performance also increased

with decision aids but substantially at a lower level. The

perfcrmance of the high analytical Ljdividual improved with deci-

sion aids, but there was an increase in their decision time. The

deci.E ion time of the low analytical group did not increase relative

to the low analytical group without decision aids. The results

suplxrt the position that an individual's cognitive style plays a

significant role in the decision-making process and that decision

support aids do assist the low analytical individuals in decision-

makirg. It is inportant, however, that the complexity of decision

aids and the number of decision support aids that a low analytical

individual may utilize, be consistent with his cognitive style;

becaise if the complexity of either of the tasks is beyond what is

optinum for him, the performance may deteriorate.
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Field Dependence/Independence was originally conceived as a

dimension of distinction of information selection from a perceptual

field in which the information was enbedded.

In the context of problem-solving, this theoretical position

has been tested primarily with three types of problem tasks-. cm-

cept attainment tasks; sorting tasks; and decision-making. In all

these types of tasks, subjects must selectively attend to specific

features of presented stimuli to "solve" the problem task.

QM-&-Attai=en1 Erol41M

Davis and Frank (1979), and Davis (1975), have extensively

studied performance differences of Field Dependent (FD) and Field

Irnependent (FI) people on concept attainment problems. In these

problens, people are presented with a series of multi-dimensional

stimuli (e.g., stintuli may differ in dimensions of color or form).

Typically, at each stimulus presentation, the subject must

determine what "ccocept" is represented by the stimulus (e.g., the

concept of "squareness") and classify the stimulus accordingly.

The subject's classification is confirmed or disconfirmed by the

experimenter and successive stimuli are presented until the subject

achieves a criterion level of classification accuracy. Variants of

this task involve Boolean combinations ef stimulus dimensions to

generate complex concepts (eg., "green squares").

Davis (1975) required high school students to solve both

s; ngle and compound-dimensional concept attainment problems. Sub-

j(ects were classified as FI or FD on the basis of the Hidden

Figures Test (French, Ekstrom$, and Price, 1963). Stimulus
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dimensionu of color and form were used. Results of this study

showed thOt FI subjects performed better than FD subjects on the

ccipound-cue problems giLy. No significant differences were found

between subject populations on the single-cue problem.

This advantage for FI subjects has been reported in a wide

range of studies (e.g., Davis and Klausmeier, 1970; Dickstein,

1968; Grippin and Ohnmacht, 1972; Ohnmacht, 1966) and appears to be

one of the more robust results in this area. The study of Davis

an. Klausneier extended this general finding by showing that the FI

advantacge was maintained in "conditional" concept attainment tasks

as well. In such tasks, the classification significance of a

stimulus dimension depends upon the context (i.e., values of the

ot-er dimensions) in which it occurs. This situation probably has

particular validity for flexible database search tasks where, for

exmnple, the meaning of a particular keyword or search command may

de.end upon the context in which it is given.

Davis and Klausmeier (1970) hypothesized that FI and FD sub-

jEcts might differ in hypothesis testing efficiency rather than

hypothesis formation ability in concept attainment problems. This

hypothesis was tested in a study of 436 college students (Davis and

Heueisen, 1976). Stimuli consisted of letters varying on four

dimensions: color, size, letter, and position. Overall, FI sub-

jects performed bette, than FD subjects (74% vs. 61% correct). The

sqecific bypothesis under test was confirmod; FI subjects were more

elficient at testing concept hypothesis although FD subjects

alpeared to generate an equally extensive set of potential hypothe-

sis. Of some peripheral interest is the finding that FD and F:

subjects differed in the dimensions which were preferentially used
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to generate hypotheses. F1 subjects preferred the color dimensian

while FD subjects utilized the size dimensicn more frequently than

PI subjects.

Shapson (1977) further examined hypothesis testing as

influenced by Fl/.D cognitive styles in concept attainment prob-

lems. While Shapson utilized children as subjects (undoubtedly, a

different popllation than current computer database users), his

results are important because they suggest that underlying

performance differences can be reduced by suitable task structuring

to match the needs of particular cognitive styles.

Shapson (1977) conducted two studies with stimuli varying

along four dimensions: size, color, letter (forn, and position.

Subjects were clussified as FI or FD with the Children's Enidded

Figures Test (CEFT, Karp and Konstadt, 1963). Shapson utilized a

týsting method which produced a more detailed picture of the infor-

mition processing activities involved in hypothesis testing during

the concept attainment problem-solving task. This methodology

azol; ed to the results of his first experiment revealing that PD

s bj( cts did not process information efficiently during hypothesis

testing and these deficiencies were revealed in information coding,
(

recoling, and retention. FD subjects seemed less able to focus

uxn single stinulus dimensions while FI subjects generally uti-

3izel an efficient 'perfect focusing" strategy. (With this

stra egy, the subject chooses one stimulus dimension at a time,

respnding according to this dimension exclusively until all

hypo heses related to this dimension have been disconfirnmed, ad

o-ily then switching to another dimension or more complex--e.g.,
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coq=%n-strategy.)

Of further interest are results of Shapson's (1977) second

experiment. In this, various "aiding" manipulations were evaluated

in an attenpt to ndniminze the observed FD performance deficit. Two

types of aid were found to be effective. The first involved a task

aid to improve retention of information previously gathered

concerning hypotheses previously entertained. These were found to

be of some, but limited benefit. It was also found that the defi-

cit could be greatly reduced by disembedding stinulus dimensions

and presenting them separately. Thus, instead of presenting a

large, red letter H, the three attributes were conveyed by indepen-

dent cues (e.g., a red color patch, a black letter H, etc.).

Shapson stated:

Experiment 2 demonstrated that presenting stimulus materials
in accordance with the cognitive style characteristics of ED
children is a viable way of enhancing their inWormation
processing (1977, p. 462).

This finding may have great relevance to some aspects of

human/computer interface design since it suggests that interfaces

could incorporate aids that reduce problen-solving deficiencies.

For exanple, FD subjects may do better with a sequence of several

independent searches or specific commands than with a powerful

compound search or a multi-function comnand.

Nebelkopf and Dreyer (1973) provide additional support for

strong effects of FD/FI upon concept attainment problem-solving.

Nebelkopf and Dreyer identified two modes of concept attainment

during the problem-solving £rocess: i-cremental and mediational.

These modes can be identified by their characteristic learning

curves. The incremental mode produces a smoothly increasing curve
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(hypothesized by Nebelkopf and Dreyer to reflect classical learning

processes of correct response strengths gradually building and

incorrect response strengths gradually diminishing as a result of

reinforcement pairings) while the mediaticnal mode produces a dis-

junctive, step-function. This is hypothesized to reflect a process

whereby a correct mediator (i.e., an hypothesis concerning a stimu-

lus dimension) is selected, tested, and immediately disconfirved or

permanently retained. Since the mediational mode involves testing

independent hypotheses concerning relevant stimulus dimensicns, it

might also be referred to as an hypothesis-testing mode.

Nebelkopf and Dreyer reported that FI subjects were generally

characterized by mediational problem-solving modes while the

incremental mode predominated among FD subjects. Furthermore, the

problem-solving performance of FI subjects was characterized by a

lack of statistical dependence across successive trials (i.e., when

a stimulus dimension was disconfirmed, another was selected

independently).

Nebelkopf and Dreyer suggested that FD people are not able to

pick out the significant dimensions of a concept, or problem, due

to their wglobal" style (i.e., inability to separate a stimulus

dimension from the context in which it is enbedded), and therefore

are unable to form an effective hypothesis concerning individual

dimensions. Nebelkopf and Dreyer also suggested that, while FD

individuals might be def-icient in mediational node problem-solving,

FI people should be able to use either incremental or mediational

modes, however, FI people choose hypothesis testing (i.e., the

mediational mode) since it is consistent with their previous

experience.
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Goodenough (1976) presents data bearing on two general

features of the FD/FI distinction. The first feature distinguishes

be.ween "participant" and "observer" roles in problem-solving and

learning. Goodenough describes these modes as follows:

One approach has been variously described as passive, abstrac-
tive, or iconic. The learner has a spectator role. In
contrast, learning may proceed by a process described as
active, mediated, or hypothesis testing, with the learner
having more of a participant role (1976, pp. 678-679).

Goodenough (1976) proposed that this distinction underlies

many of the performance differences obaerved in concept attainment

problem-solving between ED and FI subjects. For exanple, Nebelkopf

and Dreyer's (1973) findings of different learning curves

(continuous vs. discontinuous) for ED vs. FI subjects are claimed

to reflect this underlying active/passive FI/FD distinction.

This distinction is also claimed to be significant beyond

concept attainment problem-solving. For example, in paired

associate learning tasks, F1 subjects are claimed to be more active

organizers of presented qerbal materiLals and more likely to develop

memory-aiding idiosyncratic mnemonic schemes (Rosencrans, 1955;

Witkin et. al., 1962, 1974). This effect may have implications for

human/coqputer interface design as well, particularly in the way

ccmmands are abbreviated, for example.

The second general feature of the FI/FD dimension concerns the

role of cue salience. Goodenough (1976) points out that ED people

are generally found to perform less well on concept attainment

problers than FI subjects and this is particularly true of multi-

dimensional probleas. Goodenough points out that ED people may be

particularly susceptible to cue salience. A highly salient cue

dimension may capture the attention of PD problem-solvers to the
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exclusion of other relevant, but less salient dimensions. Cue

dimensions may be salient either because of inherent perceptual

factors (e.g., color may be generally more salient than form) or

because of past experience. Thus, if a problem-solver has solved a

series of problems using this stimulus dimension of size, poor

performance may occur when another dimension, say color, becomes

relevant for solution of subsequent problems. In support of this

hypothesis, it has been observed that FD people do less well on

reversal-shift sequences of concept attainment problems than do FI

iidividuals (Massari and Mansfield, 1975; Ohnmacht, 1966; Zawel,

1l.69).

While there are several apparent conflicts among the various

st:udies in this area, there is good general agreement as well.

R.!garding conflict, for example, Nebelkopf and Dreyer's (1973)

si:udies suggest that FD subjects are deficient in abstracting

stimulus dimensions for testing (presumably hypothesis formation)

wh ile other researchers have suggested that the deficiency arises

in hypothesis testing--presumably a process that occurs after an

h:pothesis has been formed.

Regarding agreement, several points are evident. First, FI/FD

consistently has been found to influence performance in concept

at tainment problem-solvihg. These effects are strongest for multi-

d: mnnsional stimuli. It is also apparent that some of the apparent

FT, deficit in dealing with multi-dimensional stimuli can be reduced

bY separating or disedrbedding the various dimensions. Finally, it

alpears that such disenbedding would not be harmful to FI subjects.

Hoiwever, some caution is warranted. Nebelkopf and Dreyer (1973)
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for example, did find preferential learning strategies among F1

subjects.

It is interesting to conjecture bhw the effect of diseirbedding

would interact with Garner's (1965) stimulus dimension of

integrity/separability. Presumably, i;eparable dimensions would

benefit less from the diserbedding menipulatior, thai would integral

dimensions.

Another question that remains after review of existing litera-

ture is the extent to which these effects would appear in the

context of non-visual (e.g., semantic) tasks. The overspanning

conceptualization of PI/FD would suggest that these effects would

be found in more a:stract domains as well. These are the domains

that would be part; cularly relevant, to problem-solving interactions

with a comuteriz 3 database.

Differ ential ?d Bffe.

One additional finding concerning PD/FI differences in concept

attainment problen 3 concerns the e;fects of informational feedback.

A nui•ber of studiei have reported that performance deficits for PD,

as compared to FI problem-solvers can be traced to trials on which

"wrong" feedback (i.e., the problem-solver is told that his

response is wrong) is given. Positive feedback, although often

less informative, seers more effective with FD problem-solvers.

6-Ofti Tak

The second important problem solving domain in which FD/PI

effects on infurmation selection and utilization have been studied

is sorting. In the sorting paradigm, subjects are given a group of

multi-dimensional stimuli (eithei: sequentially or all at once) and

28



are asked to sort the stimuli into smaller categories.

Although sorting tasks are not generally characterized as

having a "right" or "wrong" aiswer, the categorizations which

subjects produce reflect upon two primary issues: first, what

dimensions do subjects use to form categories; and second, how

diverse are the stimuli within a category (i.e., the extent. of

stimulus generalization).

Kieron, O'Connor and Blowers (1980) provide a representative

study which also points to an underlying information processing

difference between FD and FI people with possible relevance to

humanVcomqputer interaction. In this study, 20 subjects (mean age -

29) were classified as FI or FD on the basis of the Rod and Frame

Test (RFT). Each subject then performed a Color/Form Sorting Task

(CFT). In this task, a series of pictures differing in both form

and color diimsions was presented. Subjects classified each pic-

ture as belonging to onqe of two categories (each represented by a

prototypical picture). In this study, it was found that FI and ED

subjects consistently used different dimensions tor performing this

classification. FI subjects preferred to use the form dimension

while ED subjects utilized the color dimension. This morphophilia-

chromophilia distinction has been observed in other sorting tasks

as well as concept attainment tasks.

While interesting in itself, the more general interpretation

of this finding is of greater potential importance to problem-

solving. Broadbent (1970) has proposed a distinction among methods

of information selection (more specifically, information

reduction). Filtering referred to the selection of input (ioe. ,
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perceptual) information on the basis of consistent physical

dimensions such as color. Response selection, in contrast referred

to information reduction by limiting the number of output (i.e.,

response) categories used by a subject.

Although one might argue with Kieron et. al.'s (1980) conten-

tion that use of the form dimension represents a limitation of

response categories, there does not seem to be a consistent trend

in this literature; ED subjects prefer to use filtering (and focus

upon particular stimulus dimensions accordingly) while FI subjects

tend to use response selection. This effect has also been reported

in the concept attainment literature as described previously.

This difference could have an inpact on the manmer in which FI

and ED subjects interact with a computerized database. Two poten-

tial intact areas are command syntax (or position-consistent forws

jr menus, for example), and the apparent database structure. It

might be hypothesized that apparent structures, which can be visua-

lized in rigid structures related to physical dimensions, might be

best for FD subjects. An example of such an apparent structure

might be a linear structure with each record in the database being

sequentially nuxbered. Thus, the FD database searcher could speci-

fy retrieval of records 90-105 for exwrple. A different apparent

3tructure would be one based, for example, on keywords. Here the

search dimensions (the set of acceptable keywords) does not lead to

a simple mental model compatible with the stimulus filtering

preference of FD subjects.

Concerning stimulus generalization, sorting tasks typically

have shown a greater degree of stimulus generalization for FD

people when sirple physical dimensions (e.g., color) have been used
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(Goodenough, 1976). This finding also has a counterpart in

conditioning studies which also reveal steeper generalization

gradients among FI individuals (again, primarily for simple physi-

cal continua such as brightness) (Van-Veen, et. al., 1973).

Efet gft H n mry

The effects of Field Dependence/Independence upon problem-

solving via memory have generally been investigated in the context

of learning tasks. Although this includes studies of improvement

on successive concept attainment problems, paired associate

learning tasks and other non-problems, paired associate learning

tasks and other non-problem solving paradigms have also been used

and must be considered. Clearly, differential learning processes

could i&nfluence the interaction between a person and a computer

system during a problem solving scenario, and this effect would be

magnified for inexperienced users.

Data suggest that differences in memory "efficiency"

distinguish FI and FD subjects in concept attainment problem-

solving. In particular, it has been suggested that FD subjects may

be_ less able to recall hypotheses which have been tested and this

leads to the FI/FD performance differences described in previous

sections (e.g., Eimas, 1970). Shapson (1977) tested the hypothesis

that this type of memory difference accounted for observed FD/FI

concept attainment performance differences. In his study, the

effect of a memory aid which placed + and - signs over previously

presented stimuli was investigated. Although the effect of memory

aid alone did not reachi statistical significance, this aid did
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prove effective in combination with other information processing

aids.

In addition, other studies (e.g., Davis and Klausmeier, 1900)

found that the difference between FI and FD individuals in concept

attainment tasks increased as the number of potential hypotheses

grew. This memory hypothesis seems to be a memory-based analog of

the perceptual-based distinction upon which the dimension of Field

Dependence/Independence is based: Just as PD individuals are

claimed to have more difficulty in distinguishing one stimulus

dimension from among an embedding context of others in a presented

ccmplex stimulus, so are FD indi'riduals hypothesized to have more

difficulty in identifying selected hypotheses (i.e., those which

have been previously tested) from the set of all possible

hypotheses.

Outside the context of concept attainment problems there is

some additional evidence for FI/FD differences in memory. However,

the majority of studies utilizing traditional free-recall paradigms

have failed to reveal consistent differences (e.g., Beischel,

1973).

To the extent that differences in free-recall memory tasks

have been found, they are often claimed to be related to

differences in category clusterir For example, Meshorer (1969)

required subjects to categorize items in a word list prior to

learning them. A measure of nutput clustering in the recall of the

memoriz• words revealed more clustering for FI subjects than for

FD subjects. However, despite these differences in clustering,

actual recall performane was similar for FI and FD subjects.
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An interesting study by Fleming (1968) has potential applica-

tion to human/conpfter interactions. Fleming exandned free-recall

of word lists containing hierarchically organized items. Two con-

ditions were compared. In one condition, the sequence of to-be-

memorized words began with the superordinant category names,

fol lowed by subordinant category menbers. In the second condition,

this order was reversed. It was hypothesized that FD people are

less likely to supply their own organizations to to-be-rementered

items and thus would show improved performri.ce with the superordi-

nant-first lists.

This result was confirmed: FI and FD subjects performed

equally well when organizing names occurred at the start of the

word lists. However, FI performance was superior in the reverse

condition. This finding may have importance in such areas as menu

organization or keyword choices in human/compuuti.r interface design.

In general, the above cited results suggest that FI individualis

take a more active role in restructuring prese.nted infonma'ion and

this sometimes leads to improved recall.

Another area which supports the claim that FI individual's

tendency toward more active structuring affects retention and

learning, is that of interference studies in associative learning.

Since it is thought that active organization of to-be-remembered

information leads to improved encoding and immunity trem memory

interference, FI and FD individuals should show differential

effects in interference paradigms.

Gollin and Baron (1954) suggested that the organizing ability

of FI individuals would help them keep original and inteLpolat*3

word lists distinct in a retroactive interference paradigm.
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Although they found no difference between FI and FD subjects on

learning of the original list, FI subjects were found to be ciqni-

ficantly better in subsequent relearning of the original list.

One of the most direct tests of the influence of FI/FD upon

memory was conducted by Beiger and Goldberger (1979). In this

study, a variety of short-term memory tasks were adnindstered to FI

and FD subject groups. In particular, the memory tasks differed in

the degree to which they involved interference (e.g., long digit

span) or a factor termed "registration." Theue factor loaded tests

involved very short retention intervals and proactive irhbition.

(Tests which loaded the interference factor piAmarily involved

retroactive interference,) Results of this stuiy showed that PI/FD

differences appeured only on tasks involving retroactive

interference with FI subjects producing, better performance. BErger

and Goldberger attributed this to the active organizing processes

which F1 subjects were more likely to apply to presented, to-be-

remembered items.

Overall, the literature concerning the effect- of Field

D-3pendence/Independence upon memory (and cmnsequently upon problem-

solving and learning) is that these effects are fairly weak.

H'Ywev3r, they also suggest that they occur because FI subjects are

more effective organizers of to-be-remembered information.

Furthermore, to the extent that thece effects occur, the FD dcotri-

mrmt can sometimes be removed by providing appropriate memory aids.

EffLeGts gn Mgtivatigu w Social/Sitma-tional ya•a~

It has been hypothesized that FD vs. FI perfotmance

differences in a variety of tasks, including problem-solving, may
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be due to differences in motivation stenuning from social/

situational factors. In particular ri and PD individuals appatr to

diffek in their attention to and procesaing of social cues and

rewards such as facial expressions or verbal reinforcement or

punishment.

The most dramatic context for these effects is in incidental

learning tasks. In these pa:adi~tms FD subjeuts are sometimes

(though not with couplete consistency) faund to do better than F1

subjects (e.g., Messick and Damarin, 1964; Eagle, et. al., 1969).

This finding, which is restricted to incidental learning of social-

ly significant items (includiiig words), is in contrast to other

learning and memory studies which, as indicated above, generally

show superior performance from F1 subjects.

It should be noted thaL this FD advantage occura only under

slecial circumstances. Eagle et. al.,, (1966, contrasted Uemories

of FD and FI subjects for incidnwallay-presented wrrds under

several experimental conitions. The ir~cidentally-presented words

culd be either socially relevant ný not, and either task relevant

or not. In tI.is study, F1 subjects produced better Irnidental

zimory perfornance in all ounditions except that involving task-

it: relevant socially relevant words; in this condition there was no

difference between FI and ED gzoupe. Z'hus, the task-relevancy as

w11 as the social content of incidental material may be inportant

ir, producing the. Fn advantages men•ioned previously.

Related to this effect of Rocially significant information is

a pattern of studies showing differences in tha effectiveness or

various types of intrinsic reinforcement and feedbcck in learning
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and problem solving. 'nese studies can be sunmarized as follows:

in the absence of external reward or punishment, FI individuals are

generally superior in learning and problem solving tasks. Second,

MD individuals are ,ore strongly affected by negative social rein-

forcertent than are FP individuals.

et11 %1964) pe:formed a concept learning task in which sub-

jects could choose task versions leading to either punishment

avoidance o, reward (U.oe negative or positive reinforcement).

Results of this study indicated that FD subjects preferred the

punishment avoid;nce condition while FI individuals preferred the

other condition. Similarly, Konstadt and Forman (1965) found that

FD performance ir i letter cancellation task declined more than FI

performance in t- .3 presence of verbal criticism.

This sensiti Jity to verbal panishment has sonetimes been found

tu produce superior performance in FD as compared to HI subjects.

Ferrell (19711 found that FD subjects learned an avoidance task

more rapidly than FI subject. in conditions which included verbal

punishnrt.

Finally, it has been found that performance of ED individuals

declined more rapidly than did that of FI individuals when external

rewards were removed from a task (e.g.e Fitz, 1979; Gates, 1971).

In general, these differential effects of reinforcement may have

some significance for human/cowjuter interface design. An example

might be in the area of eirror messages.

O om o !fEid N±fte/ ,Mrafe

It is clear that this dimension has consistent effects upon

problem solving performance. Although F1 individuals are most
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cormnnly found to produce performance superior to that of FD indi-

viduals, these differences can be minimized by providing proper

task aids (e.g., memory aids, cue disentedding, etc.) or task

structure. Also, PD individuals may show superior performance when

socially relevant stimuli are used as informational feedback (since

ED individuals attend to such stimuli to a greater degree than FI

individuals). Finally, punishnent avoidance is an effective uoti-

vation for FD indiiiduals while reward attainment is most effective

for FI individualE.

The review of literature relating individual cognitive style

differences to prc* lem-solving provided an intuitive rationale for

the notion that c'ognitive style dimension might be potent in

humarVcomprter into .ractions. Such intuitions seem, for example, to

underlie the selection of ten cognitive style variables by Andriole

(1982) as worth iftudies in the context of computerized decision-

aiding systems. Additionally, the results of the literature

revealed that the vast preponderance of concrete information

concerning effects of cognitive style upon traditional problem-

solving behavior is restricted to three dimensions of cognitive

style; Field Irlependent and Field Dependent, impulsive/reflective

and breadth of categorization. However, maximum research effort

has been devotad to the Field Independent/Field Dependent diumn-

sion. Por thic and other reaons FI ard FD dimension is the focus

o.. this research program. The other reasons included: a) the

strongest docme.nted track record in terns of reliable effects of

p:oblem-solvi'-g performance; b) theoretical foundation and; c)

h Lghly reliable and well tested standardized assessment and evalua-

tion instruments.
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SEMCK 2

C•-EI•SCP THE F42~BACH MXWM

1. How do fundamental, cognitive individual differences
influence interface design?

2. What cognitive dimension, beyond experience, are really
inportant to humarVcomter interaction?

3. Aside from the classification of user's into "expertO and
"novice" categories, is a given interface design equally
good in supporting the problem-solving activity of any
particular person?

The primary goal of the present. research is to establish the

extent to which more global, enduring, and basic cognitive charac-

teristics of the target user's nust be considered in the design of

human/cornputer interfaces. Specifically, the hypothesis being

tested its that individual differences in various dimensions of

user's cognitive styles interact with features of human/computer

intei faces. Furthermore, by taking these interactions into account

such interfaces can be optimized to user populations of differing

cognitive styles.

The project of this nature is the first attempt; therefore, it

wis feasible to first check the validity of the hypothesis by

conducting an experiment to evaluate the information retrieval

px:rformance of subject groups differing, strongly in Field

Irdependent/Field Dependent dimension.
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FX~P•DID1 I

Th~e goal :f Experiment I was to quickly assess whether a

sensitive designi could detect effects of individual cogrntive style

differences upon a conplex database utilization task. Misentially,

the question asked was: QD ge pkU ý .ifferent 2oDlivn style

--p~rform in haracteristically distinct. whn JtiteraM wkyh i

database =r± A sys•.• ? If the answer was Oyes" th- next step

would be to taiget virtual interface studies to explore the nature

of these effects. If "no" was the answer, the sou:ce of the

failure .ould be sought before investing a large amount of

resources in an ineffective manner.

Finally, Experiment I provided a test vehicle to ,insure that

all data collection, transfer, and analysis systems were

operational.

METLKVS CP PFCCED!J

Two subject groups differing on the cognitive styl3 dimension

of field dependence/independence were contrasted. The subjects in

each group were at comparable, novice levels of computer

experience.

Subjects

Subjects were recruited through advertisements placed around

the UNI camnpus, through newspaper ads, and through classroom soli-

citations. Subjects were first pre-tested to assess their loca-

tions on the primary cognitive style dimension, field

dependence/independence.

Assessment of field dependence/independence was done with a
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standardized test, the Enbedded Figures Tost. This is a paper and

pencil test with reported test-retest validity coefficients ranging

from .89 - .92 F.ad corrected odd-even coefficients ranging from .90

- .95. Subjects were pre-tested individually.

If qualified on the basis of their scores, subjects were

contacted by phone and an appointment for tVe second experimental

session was made.

The entire testing session took approxivately 1/2 hour. Since

it was desired to have a relatively homogeneous group with respect

to corputer experi'nce, only subjects who described themselves as

having little or ro specific coqmxter trainrlag or expertise were

used.

The primary computer system cornsists of two Apple II+

microcomputers inked by a 9.6 KB RS-'.32 communication line. One

coxputer is referrei to as the E-conf4zter (experimenter's conputer)

and serves as the !xrperimenter's con:rol station during experimen-

tal sessions. Fron the E-conpputer, the experimenter can interpret

responses made by the subject on the S-coquter (subject's conpu-

ter), the second computer in the system. The experimenter, after

interpreting the subject's resporLe, can interrogate remote or

local databases from the E-ccmputex in real time and then cause a

display to appear on the S-conputer in accordance with the rules of

the virtual interface in effect.

In addition to this basic I andem computer system, an

a6ditional disk controller was ut,.'lized so that one of the two

available system disk drives can be used on the S-cor=pter. Also,
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a high-resolution text display card has been added to the S-coqmu-

ter along with an additional 16K of dynamic RAM memory.

Experiment Program CHAMP.4

An existing personal finance program was extensively modified

for experimental use. The program provides the user five basic

functions, accessible from a main menu.

The functions Pre:

Adding:

This allows the user to add new records (checks, deposits, and
service charges) to the database.

Viewing

This allows the user to view any particular record. Two
record-access methods are provided, numerical index and key-
w.rd search. The first method allows the user to think of the
database as a linear file of records. The second method
allows the user to structure the database in more flexible,
multidimensional ways. Keyword searches on 8 fields (e.g.,
amount, payee, data, special notes, type of paluent, etc.) are
permitted. This search flexibility is crucial. It was
hypotlhesized dat FI users might use different search strate-
gies than FD users.

Chinning:

This function allowed modification of records. It was similar
An some respects to the function in that subjects had to
search for and retrieve a record which they wished to change.

Balancing:

This function provided a summary balance sheet whenever
requested. Thus, the subject could keep track of balance
outstanding, for example, each time a change was made to a
record.

Posting:

This function allowed the user to change the status of a
record from "Outstandingw to wPosted." Note that this
function was automated but the same result could be achieved
by using the function to modify the field of a record. It was
hypothesized that some users might prefer and use a small
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nurber of powerful comnad while others might prefer a larger
set of more specific, tarcgeted comiands.

The details pertinent to the operation of the program and

other details have been discussed in Part I, Part II (AMbardar,

1983).

In addition to these ba3ic functions, CHAMP.4 maintained a

thorough data profile. Times of every display presentation and

every subject response were recorded to the nearest second. In

addition, the contents of every subject response and of every

display viewed by subjects were recorded. The data collection

available in CHAMP.4 is conplete enough to allow total reconstruc-

tion of the experimental sessio if that is required.

Subjects were tested individually in single, three-phase ses-

sions. In Phase I the task was to learn to use CHAMP.4. In Phase

II subjects created a database. In Phase III subjects were given a

bank statement and told to reconcile their own database to the bank

statement, locating and correcting any errors in their own

dzitabase. Details of the three phases are as follows:

LrI Is , a structured learning program was provided for

subjects. After being given some general familiarization with the

cautute: and task, subjects were asked to carefully read and follow

the examples in an instruction booklet. As they followed the

exercises in the instructions, subjects used all the functions

available in the system and saw all possible srtem message.- at

least o•nce. They were told that they could ask questions to the

experimrenter (who was present during the sessiors). Subjects
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averaged about 1.5 hours to learn the systev6 There were three

criteria to indicate the end of the learning phase. First, after

properly completing all the instruction steps correctly, a mall

database would have been created and this database would have a

specific, known balance. Subjects had to satisfy the criteria of

attaining this final balance. Secand, subjects were told to tell

the experinenter when they felt they were "fairly confident" about

how to use the system and that they felt they had learned the

system sufficiently. Finally, since the experrmnter was present

during the learning phase, the experimenter used his judgment to

continue the learning process if there were indications of

misunderstanding or uncertainty.

In Phase fl, subjects were given, a printed list of 50 items

which were to be added to the smal I database which resulted from

Phase 1. Phase II had two specific purposes. First, it provided

subjects a chance to use the Add function and continue to learn

about the system. Second, and more ixnprtantly, it gave subjects

familiarity with the financial system which would form the basis of

Phase III. During Phase II, subjects entered checks payable to the

same payees who would be present in the Phase III consisted of one

month's payments, deposits and service charges.

Thus, when subjects were given the bank statement to reconcile

in Phase III, they had fairly clear knowledge of to whom checks

were made (therefore, they could use these names In keyworl

searches,, for example), their monthly salaries, service charges,

etc.

In Phait II, subjects were given a bank statement which

listed, in the order or posting at the bank, the amoun•s of all
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deposits, chacks and service charges made against the account.

Starting and ending balances were provided. Check nuxbers were NOT

included on the statemen.t. Subjects were explicitly told that the

bank statement was correct. They were to determine whether their

or database balance agreea with the bank statenent. If it did not

(and it never did!) they were to utilize the CHAMP.4 system to

locate and correct aUl errors in their database and to achieve a

reconcilemmit of thc. two balances.

To do this subjects had to change the status of unposted (in

their own database) checks and deposits to reflect their appearance

on the bank statemnent. They also had to add service charges which

appeared on the bank statement. Finally, the database which was

piovided to subjects hed a large variety of errors, designed to

make the task difficult. This set of errors included posting

errors, amount errors in ,oth checks and deposits, spurious service

charges, and iicorrectly spe:'led or abbreviated payee names. The

set of errors were the same for all subjects.

The program recorded a complete picture of everything that

occurred during Phase II and Phase III. Unlike Phase I, the

experizm.nter was not in the F ae area as the subject but monitored

the proceedings from an Isolated, but nearby, station.

Training Phase: Overly structured, step-by-step instructions

were used to guide subjects through the CHAMP training phase.

Subjects were required to read the directions and enter the correct

keys as and when instructed. Since the training phase was highly

structured, one ray expect similar performance from all subjects.
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However, this was not the case. Significant differences in time

and accuracy, as a function of cognitive style, were evident,

Accuracy for the training phase was measured by the mn•ter of

keystrokes deviating from the instruction. FI subjects used sig-

nificantly less keystrokes than FD subjects in all five CHA14P

functions (Add, View, Change, Balance, Post). The only place for

individual choice of key selection was in fiLling a check in

changing mode, using either keyword (K-W) or item number search

strategies. Field Dependent subjects were split concerning search

patterns with 8 subjects using K-W search, 7 using item number

search and 2 using both search methods to find the check. However,

FI subjects showed a preference for K-W search, 6 (28%) used item

number search and 1 subject used both methods to recall the chea:.

Related to this, when FD subjects did use K-W search to recall the

check, they made significantly greater errors by recalling the

wrong check (False Alarms). These results, although limited to a

single search, suggest definite search preferences depending on an

irniividual's cognitive style.

Along with using less keystrokes, FI subjects used

significantly less time during the training phase. Field Dependent

subjects took an average of 4039 seconds to complete this phase

while FI subjects conpleted training in 2570 seconds, t(36)-3.53,

p-.001: 36.4% faster than FD subjects. This speed difference was

distributed throughout all sections of the training phase.

These results indicate that speed and accuracy differences

exist as a function of cognitive style (FI/FD). Field Independent

subjects are faster, more accurate and prefer K-W search mode,
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while FD subjects are slower and less accurate with no obvious

search preference in the training. phase.

The most striking finding thus far is a strong difference in

thi. use of keyword vs. numerical index search methods by FI and PD

subjects. FT subjects utilized keyword searches 54.2 (mean) times

in Phase III while FD subjects used this mode only 17.1 times, F(I,

20)-10.23, p=.005. Conversely, FI subjects used numerical index

searches only 13.0 times while FD subjects used this mode 44.7

times, P(i, 20)=4.12, p-.05. This effect can also be seen by

coparing percentages of usE of each search mode by the two groups:

The F1 groups used the keyword mode 33.2% of the time, F(o,

20)=4.12 p<.05. Clearly, keyword searching was much preferred by

FI subjects than to PD subjects, while the converse was true for

the linear,, numerical index search mode.

RMAR AND OONMMIG

These data are tentative, but they provided some of the first

direct evidence that basic, underlying psychological characteris-

tics can influence the nature of the hmn/Vcoqmuter interaction and

that interface designs can be tailored to accommodate these

specific preferences.

The results, though tentative, revealed a strong differential

preference for search mode type between field independent and field

dependent subjects. Field dependent subjects strongly preferred

the stzictly organized sequential item number mode, and field

independent subjects preferred key-word search mode.

Another difference observed was in command function usage.

Field independent users used view for examining and change for
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altering items. Field dependent users used change for both

chau: ing and exawining.

The results support the basic hypothesis that interactions

affecting the effitiency with which people use computer systems

arise between fLu xamental user cognitive characteristic and design

features of 1xman-cwpxter interface.

The results raised several questiors. 1) Why did field

independent and fie,.d dependeat users prefer differenit iiterface

features? There are several possibilitier for this user

preference. In key-wi•d mode the user is presented with relatively

unstructured database view. This structure or organization which

users see may be that which they themselves impose. What this

structure might be is unclear, but the important point is that it

is generated by them and may be complex. This complex database

structure might be comfortable for field independ,3nt subject users

who are able to identify search paths to informat).on embedded in a

coplex structure.

In contrast, the item number search mode, preferred by FD

Isubjecte, presents highly structured straightforward database

view--that is--n simple linear ordering. Peihnps the preference

exhibited by FD) users reflects their preference for less corplex

tb(ase views.

Another question raised is in difference between FD and F1

subjects in functional command usage--OSEARCH VIEW" and "CHANGE

CC*1AND.0

Perhaps preference amog ED subjects to use tJe change connand

for both examining and altering items cefle( ,c(meral preference

for interface command systems based on a small nimber of general

47

-. _



purpose comands. In contrast, Fl subjects who used IVIEW" for

examining and "CHiNG, for modifying a target prefer crmmnd system

containing a large nu.ber of more specialized camnds.

These and other questions wre raised in Experiz•ent II.
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MMURw 3

To directly test and validate the major inplicationas of

Experiment I--that is, cognitive characteristic differaentiatier FD

and FI users significantly interact wi#!) Interface dwign feature.

Furthernnre, results of Exper.Tmn.t I suggsts thatt uswr. ;rove

preferred modes of databaie search, they do txot indicr~te whether

performance of FD users would te worse if only the Keyword moe was

available or if field indeerenr 1A uhjects wculd perform worse if

only nwu.rical :rxiex Search ras available to thexu.

1. Obtaining information from computerized datababes is a

problem solving task with varying levels of difficulty. onwrent

human problem-solving data indiL.ate. the importance nf oconitive

individual difference dixension.% Since datdbase searching Lb t-,

be viewed as a problem-solving activity, individual difference

dime~nsions also w! 11 significantly affect this problem sib-class.

2. H .an-co~uqter interface desiili c• be optimized to indi-

vidual differences in cognitive style among system operators.

3. Properly matching interface desiyn to i-dividual

characeristic wL'. significantly improve the task performance oz

the human operator.
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KN1T1W ot

Subjects were recruited through advertisements placed around

the university campus, through nerpapers and classroom solicita-

tions. Subjects were first pre-tasted to assess their location on

the primary cognitive style dimnnsion, Field Indeperderce and Field

Dependenoe. Subjects scoring one sigma above mid below the neutral

point participated in the experiment. Assessmant of VD/FI was dam

with a standazdized test, the Enbedded Figures Test. One hrnred

and forty-four subjects, seventy-two classifie6 as FI and seventy-

two classified as FD served as subjects. Al I the subjects were

computer naive, that is, they had little or no computer backgroyind.

The subjects were paid five dollars per sessiai for their partici-

pation.

pagdeSoýwe Cgmfjigmap:U

The experiment was conducted using an experimental system

known as the Virtual Interface System (Append.x A). •Zhis systeik

which was developed as part oo this project, allows rapid siuula-

tion of many types of user-interfaces within the context of a

datatase retrieval applicatiom.

This system utilizes twu Apple II+ cooputes cxmrmicating via

a 300 bps aU-232 link. The Experimentcr controis the ckperlent

from ore ceputer-E-conruter, while the subjec: interacts with the

system at the S-c(xqputer.

The E-computer is equipped with two diak drives for data

storage as well as clocks and port boards to support the
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intercouputei. conunication. The S-cc:puter is equippd with one

disk drive for program storage, communication ports, and a VDU.

Also, at the E-computer station, a second VDU is provided

which is bri•ed to the subject's VDU. This allows the ft'prinmn-

ter to monitor everything that appears on the subject's display.

FBasically, tha system operates as follows: A set of rules is

generated to define the cxrand syntax for a particular interface.

Display formats, consistent with these rules, are created using

Virtual Inte:face Systemts frame-cr4.ation features. 2be smbject is

given a pxcdlem requiring database search and enters comrands at

the S-conputer keyboard. These commands are passed to the E-

contuter where they are interpreted by the experimenter accotding

to the rules of the interface currently in effect. The exp'rimen-

ter then generates a res•p>nse, enters it at thz. E-computer key-

board, and ccuses the response to be sent back to the S-computer

%tRre it apears on the subject's VDU.

"The E-ctioputer autwcatically records a large quantity of data

during system operation. Wis includes the time (tr nearest second

accuracy) and cwntent of all inter-coqmuter transactions as well as

some local activitics at the S-computer (reviewing of problems,

help-requests). Thus the entire experimental session could be

effectively recreated if desired.

All intormation (aside from the static help screen and

"problem," screen) were presented within aui 80-column x 23-row

display format using inverse-video.

Apart from the coumuter equip.ment, the testing room is

configured with a partition between the subject and experimenter

areas so that the subject does ibot know that his/her responses are
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actually being processed and observed by the experimenter.

However, the exlerimenter can overhear spoken cmmnts mmde by the

subject.

Twelve experiumtal interfaces were i. (See Table 1)

(The exact specifications of each interface are contained in

Appendix B.) The following descriptions of interface features are

designed to give a general idea of the nature of each of the twelve

interfaces.

The twelve interfaces represented three main types:

1. Sequential--The subject interacted with the database as
though all records were simply listed in a sequential,
alphabetical ly-organized list. Thus, the subject might ask
to see items 20-25. This interface type was designed to
impose the greatest degree of constraint and simplicity
upun the user's search strategies and upon the user's view
of the database structure.

2. Keyword--The subject used a keyword-based command language
to retrieve items from the database. The set of acceptable
keywords was not given to the subject. The subject had to
generate a search strategy according to their own organiza-
tional principals. This interface was designed to be the
most flexible and provide the most organizationally complex
user-view of the database.

3. Menu--The subject selected items from (usually) pre-defined
menus. The upper-level menus followed a strict hierarchi-
cal organization and were generated in advance. At the
leaf level, the set of items w.hich comprised final menus
were automatically generated by Virtual Interface System.
But the important point is that the subjects view of the
database was hierarchical with a limited, well-defined (and
visually available to the subject) choice set at each
level. Thus, this interface type was designed to represent
an intermediate level of database organizational
complexity.

Within all three interface types, convend-set size was either

large or small (ie., the interface either, coprised a small nunter

of general-purpose commands or a large number of very specific,
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ThOa 1

INtumeSC F1V

1 Key Word - - Small

2 Key Word Large

3 Sequential - Small

4 Sequential - - Large

5 Menu Single yes Small

6 Menu Single no Small

7 Menu Multiple yes Small

8 Menu Multiple no Small

9 Menu Single yes Large

10 Menu Single no Large

11 Menu Multiple yes Large

12 Menu Multiple no Large
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unique commands. Each command set-large or snall-provided the

sane functionality.).

In addition, within the Menou interface type CNLY the following

features were manipulated. (It will be seen that the following

interface features do not "make sense" within the context of Key-

word and Sequential interfaces. For exanple, a feature that does

or does not allow "backup" to, the previous menu level is

meaningless in an interface that does not have choice levels.)

1. Backup+Restart/Restart Only: Four Menu interfaces provided
a "backup" feature whereby the subject could return to the
"next higher" menu level and make another choice. The
other four interfaces provided only "restart" whereby the
subject could restart a search by returning directly to the
"top menu." (The interfaces with "backup" also provided
"restart.")

2. Single/Multi-Junp: Foir Menu interfaces provided a ,ulti-
jump" feature whereby the subject could make multiple menu
selections at one tive. Thus, if the subject was at the
top menu and was faril ;.ar with the ontent of second-level
menus then the subject could make both first and second
level menu choices at one time. This would bypass the
second level menu pi:esentation and "jump" the subject
directly tc the third imenu level.

E Mk

The basic experimental task involved "meal planning." Four

problems (consisting of four menus) were used for the experimental

task. Problem 1 war defined as the training. During the course of

the solution of this problem, the subjects went through all the

steps to learn the intezrface he/she was aasigned to. Within each

problem there were subsegments of the problem. A typical problem,

for example, was t) "plan a dinner menu consisting of sea food as

the main dish, two veqetabJ es, some form of potato, and a dessert."

All the sobjects were furnished with an instructional booklet.

A sample of insti uctions is attached in Appendix C. In the
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instruction• booklet, a subject was given an example of how to

retrieve an item of sea food as the main dish for this particular

mimu. The subject was told to read the instructions carefully, and

feel free to ask any questions he/uihe uay have. The same example

was used for all the interfaces with alterations dependinq on a

particular interface a subject was assigned to. The Subject wus

given a problem consisting of a "menu specification" such as

"picnic lunch for 5 people.* The subject had to find items in a

1500-item recipe database to .tnerate a set of selections satis-

fying the problem demands.

In solving each problem, the subject had to find aid retrieve

items from the recipe dataktase. When the subject found an iter.

that they wanted to include in the problem solution set, the

command "select" (or some iiariant, depending upon the particular

interface) would be enteroW. If tbn selected item was appropriate

for the problem, the message "Good Choice" would appear on the

subject's VDU. Thus, the subject had to keep searching until a set

of "Good Choice" items had been found.

Subjects were aked to write down their final set of choices

on tiv note pad which was provided at their desk.

The complete set of problems is shown in the acconpanying

Appendix C.

Subjects were tested individually. The test session included

two phases, training and informatiorn retrieval or prcblem-solviig.
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During the training session, the subject worked through a

practice problem according to a step-by-step sequence of instruc-

tions. The sequence was designed to introduce each ccmand in the

interface and to illustrate its use. This method ensured that the

subject gained exlerience with each command and allowed the experi-

menter, who was doserving from the E-coqxter monitor, to identify

problems that subjects might have with particular commands. Since

subjects had to complete each step in the instruction sequence to

finish the problem properly, this method ensured that all commnds

had been executed correctly by the subject during training.

The problem used during training was similar in all respects

to the type of problem that subjects actually had to solve during

the main testing phase. Data recorded during the practice session

was also identical to that collected during the second phase.

The training phase ended when the subject entered the command

"done." (The udone" command was comm-n to all interfaces. It was

used by the subject to indicate that they felt a satisfactory

problem solution had beet, reached and to indicate readiness for the

next problem). The entire length of the training session was

recorded.

If the subject appeared to be experiencing any difficulty or

asked for help, the experimenter intervened and explained the

operation of a command or concept. (It was felt that this

repre3ented an ecologically-valid situation: In learning to use a

real computer application a new user would likely be able to ask
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for help from a local expert. To avoid experaimeter intervention

would pr:obably have created an unrealistically stressful situation,

Will:ges and Willigas (1985) have shown that availability of help

i c t:s the nature of the interaction process.)

Te instruction sequence was given to the subject on pages of

paper. So all during the experiment the aubject would be able to

refer to examples of command usage. Also, a simple form of on-line

help was available. By entering the command "?w or whelp" the

subject cuuld see a list of coumand names along with an abbreviated

comnnd purpose/syntax description. This help command was

available to all twelve interfaces. Whenever the subject viewed

this help information, the length of the viewing was reoozdod.

The set of instructions given to subject's for eact, interface

is available in the Apendix.

UM WWM.62LvinMM~ I-M Irv~tIM~ rieval)-ThMM 2

The main problem-solving phase .comnernced immediately after the

traiining phase. After the subject typed "done* to indicate

conc.Lusion of the training problem, the message "Please Wait..,"

appeored and the next problem was transmitted from the E-conputer

to the S-computer. The problem automatically appeared on the

subject's VDU when it arrived. The subject could study the problem

as l)ng as desired. The prompt. "Press any key when ready:w

appeared at the bottom of the subject's VDU.

The subject could review the problem at any time by entering

the command wproblem" This comAn was common to all inrerfaces.

When the subject indicated readiness to begin by pressing a

Key, the experimental phase started. An interncLion screen
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appropriate for the interface in effect appeared on the subject's

VDU along with the prompt wenter command:" at the bottom of the

display. So the "first move" was the subject's. The subject

entered a coimnand by entering a character string terminated by

When a command was entered, the message "Please wait...'

appeared on the subject's VDU. Te commrand was transmitted to the

E-cumputer where the experimenter constructed an appropriate

response and then sent the reply back to the S-computer. The

resp•oe appeared autoiatically on the subject's VDU and the pre-

viously-entered comnand was cleared from the contand line. This

process continued until the subject achieved a "satisfactory"

problem solution. A total of three problens was presented.

Throughout the experiment subjects had a pad of paper upon

which to record notes and intermediate results and information.

Tihese notes '!ire kept cis part of the experiment's data output file.

?ERDCWML DMIQK

The interfaces included in this experiment have been generated

by a combination of various factors. These factors are search

Modes, o-nnMand set size, jump mode, and backup options. There are

three search wdes: kwyword, sequential and menu two comnand set

sizes; large and small; two levels of. jump mode: sL'gle/multiple

jump, and two levels of backap: backup-ye3/no. A full factorial

set will consist of twenty-four combinations defined by three

(search niodes) x twc (com-nand sets) x two (groups) x two (backup

levels). bowever, the jump mode end backup facility is not
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applicable to keyword and sequential search modes, therefore, not

all of the twenty-four configurations are feasible.

The experimental design used in this experiment, which

incorporated all the feasible combinations of the interface

configuration, comprised of three factors between subjects' design.

These factors are search modes (six levels), command set size (two

levels), groups (two levels). The six search mode levels were

defined as follows:

SMI = (Key Word Search)

SM2 - (Sequential Search)

SM3 = (Menu Search, Single Jump# Backup-No)

SM4 = (Menu Search, Single Jump, Backup-Yes)

SM5 - (Menu Search, Multiple Jump, Backup-No)

SM6 - (Menu Search, Multiple Juwp, Backup-Yes)

The command set size was defined as small and large, and group

levEls were designated as field dependent (FD) and field

independent (FI). The treatment couibination formed by two

factors--command set size and search mode--comprised the 12

interfaces used in the Experiment IT (see Table 2).

Two groups of seventy-two subjects participated in the

experiment. Seventy-two subjects in group one (FD) were randomly

assigned to twelve interface conditions; assigning six subjects to

each interface. The same procedure was utilized to assign subjects

in group two (FI).
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21M 2

interface Conditions

SEAXH MODJE/JMP/BACKU COt*¶flNK SET

1. SM]. (KW) smnall

2. SM]. (K(W) Large

3. SM2 (SEQ) smnall1

4. SM2 (SEQ) Large

5. SM3 ,'34MD/SINGLav/YWS small

6. SSM3 (,MJ2)/SINGL.vEO small

7. SM4 kMENU/MULIMPLE/YE small

8. SM4 (MENU)/MULTIPLEW ~ small

9. SM5 (MENU) /SINMWEYES Large

10. SM3 (MEIU)/SINGLEW) Large

11. SM6 (MENU/MULTIPLE/YES Large

12. S146 (ME2U)/MULTIPLEA[) Large
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Experinent 2 =ýnsisted of two phases: training And informc-

tion retrieval (or prchlem solution). For each of the two phases-

phase ,: training, and phase 2% problem solution or infofmation

retrieval--the following dependent variables were considered.

Training time (TRN), problem solution time (PST), total time (TT)

for both training and information retrieval, number of commands

,sed during trainirnj (CI), nwrber of com'ands used during problem

solution (TOTC), number of erroxs during training (El), and total

number of errors during problem solution/information retrieval

(MMTE). Thus, a total of seven variables have been analyzed in the

present analyses.

SNO VARIAELE

DEPAIENDENT VARIABLE PHASE ANALYSIS LEVEL

Training Ti1e 7M

Problem Solution Time
(information Retrieval) 2 PST

I Total Number of Comnands
in Training 1 CI

Total Mu1ibei" of Ccxr
Used During Information
Retrieval 2 T=

Total !Number of Errors
During Training I El

Total rtkber of Errors
Made During Information
Ret r ieval 2 TOME

Total Tim (162) T
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It was pointed out in the preceding sections that the opticrn

such as Jump (multiple/single) and Backup (backup/restart) weie

applicable to menu mode only. Therefore, to assess whether the

options play a role, if any, in Human Coaputer Interaction (0CI), i

four factorial b.tween subjects' design was used. These factors

consisted of jump modes (two levels; single/multiple), backup (two

levels; backup/restart), comn•ad set (two levels; small/large) and

groups ,two levels; FI/M).
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RESULTS

MAIN AMMSI•q -BXT"." II

In this analysis, two main statistical tecIniqjes, Analysis of

Variance and Multiple Comparison with the Best Treatment, were used

for each of these seven variables. Some of these variables

exhibited hetrogeneity of variance within some cells. In order to

stabilize these vaixiances, analyses based on log transformation

were also conducted. However, the analysis based on transformed

data weie qualitatively identical to that based on the original

data. Therefore, only the results based on original data are

presented in this report.

The analysis of variance results for training time are shown

in Table 3. Since the main hypotheses ii, this project are the

interaction effects, therefore, only the interactions will be

evaluated in this discussion. All the interactions involving

search modes, command set size, and groups were significant.

However, detailed explanation for interactions involving groups

will be presented here.

First, the three way interaction of group by siza by search

mcde was significant F(5,120)=2.97 (p-.0146). This Interaction is

duc to the fact that field independent subjects consistently spent

less time while using small comai.d set (size 1) to retrieve target

items, and they spent more time to solve the same problem when

presented with an option of large command set, i.e., function

specific commands (see Table 4). However, this trend was not trtie
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for field dependent subjects. Field dependint subjects' target

retrieval time varied depending an the #earch mode and the option

conbinations. For exaiple, in key wv'rd seatch mode th,, Gpent more

time when using small command set. and less time when using large

command set. When they were presented with sequential mode they

spent less time while using small command set dnd onr6 time when

using large commaid set. Looking at Menu sci'rcb odes, (SM4 - SM6)

when the subjects were presented with the riptiai of restart (C1M3 &

SM5) their target item retrieval tize was less with wmrll camond

set size and more while usinq large command set size. However,

when presented with býackup opti-on, they spent more tirme to retrieve

target items with sarill commidm set and less time while uring large

command set.

A highly significant two way irteraction is grout by ýiearch

mode; F(5,120)-3.).Oc (p-.0301), The results clearly indicate that

a user's performZance depends on the interface design and his/her

natural mode of processing hiformation (Table 5 & G).

The mean time for FI subjects when usin• KW search mode is

28.25 minutes and 53.36 minutes when using sequential search mode,

the subjects took 53.36 minutes on the average to solve a problem.

The reverse was true for field dependent subjects. They showed

strong preference for sequential search mode. Ioking at Table 6,

when field depernent subjects were presented with t1eir pi'eferred

sequentiai mode, they took 24.22 minutes to solve the problem.

However, when presented with non-preferred mode, they vised 50.59

minutes to solve the problem. These findings clearly reveal that

the design of the interface plays & sl-anificant role in an

individual's performance during inforration retrieval task.
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Another significant two way Jnteraction was group by size

F(l,120)-9.78 (p-.0022). Table 7 shows, o-verall, F1 subjects spent

relatively less time when using small command set and more time

with the option of large conmmand set. FD subjects, on the other

hand, spent more time when using small commAnd set and less time

when using large command set size.

In summary, the results reveal that F1 subjects showed strong

preference for command set size which they could manipulate or

restructure, e.g., contine comnands to reduce t1e steps to retrieve

the target item. They showed preference for search modes-KW and

menu with multiple jump and backup, whereas FD subjects preferred

command sets which required the least amount of restructuring or

manipulation and preferred sequential search mode. These results

are consistent with theoretical framework of psychological

differentiation (Witkin, 1.962) that FD subjects are context bound,

therefore, are better at tasks which are structured, whereas FI

subjects are flexible, therefore can restructure the tasks as they

find fit.

Prgbleo Mlutimn Time(M

The analysis of variance results for PST are shown in Table

8. The interaction effect of group by search mode was also highly

significant for this variable F(5,120)-30.84, (p.0001). FI sub-

jects showed strong preference for search mode types which are

flexible such as KW and their least preferred mode was sequential

highly structured mode as shown ir Table 5. FI subjects, on the

average took 29 minutes and 40 seconds to retrieve target items to

solve a problem, when presented with KW mode and 1 hour, 4 minutes
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aimd 29 seconds while using the sequential search node.

The situation was reversed for field dependent subjects in

terms of their search uode preference. Again, looking at Table 6,

we can sec when field dependent subjects were faced with their non-

p,ýeferred ýnode, that is, key word, their performance time was 66

minutes and 54 recozids, but when presented with their preferred

mode, the time they took was only 29 minutes and 10 secords.

The pattern of these results are identical to the results

evidenced in trainirig.

The analysis of variance results for thie variable are shown

in Table 9. Basically, the results are consistent with training

and problem solution time. Again, the interaction of group by

search mode is significant, F(5,120)=46.46, (p-.0001). Looking at

Table 6, it is clear that ED subjects srowed strong preference for

sequer.tial rode. as it proved to be the mst efficient search mbde

for them. On the average, the total amount of time s:*nt to solve

all the problems wxs 52 minutes and 50 seconds for their preferred

mode, they' spent 127 minutes and 13 seconds for the:ir nonpreferred

mode. This finding is again consistent with training phase and

problem solution time.

Another significant interaction was ccmawd set size by mode

F(5-120)'3-17, (p-.0102) which is shown in Table 10. Subjects

differentiated in time usage W a function of command set size.

This finding is consistent with training time. The consiste••cy of

these results reveal that the performance ia significantly

int]uenced by a combination of interface design ard user's
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information processing style, The three way interaction of group

by size by mode did not prove to be significant,

The analysis of variance results for the variable CL are shown

in Table 11. For this variable, the three factor interaction of

group by size by mode is not significant. However, all two way

interactions are significawt. First highly significant two way

interaction again is group by search mode F(l,120)-18.27,

(p.0001). The results shown in Table 12 indicate that FPI ubjects

on the average used fewer conmands for keyword search mode relative

to sequential search mode, however, this command usage trend was

not consistent with FD subjects. They used miniwam number of

commands tor sequential mode as compared to keyword and menu mode.

Another significant interaction wsociated with Cl Is 3ixe by

mode F(5,120)=6.04, (p-.01) and group by search mode. Looking at

Table 12, we can see that field independent subjects used maium

number of ccmmiands for their nonpreferred mxd., specifical ly mure

for large command set size than small commaid set size. This tred

was consistent for all their preferred mode relativily less for

large command set size than small command ast size, this trend of

using more commands for smal I command set than larg" commmnd set

was consistent with almost all the search m0ft#, which is basically

the opposite of the pattern observed with field independent parti-

cipants.

Another dependent variable analyzed is hunber of temnands used

during problem solution. The results of analysis of variance are
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shown in Table 13. Again, only the interaction effects will be

discussed here. First, in contrast to variable Cly the three

factor interaction of group by size by search mode was hAghly

significant F(5,120)-3.85, (p-.0030). The most important

performance pattern among FD subjects was that they consistently

showed efficiency in command usage for sequential search mode (see

Table 14). There does not seem to be macti difference between usage

of small corand set and large camnd set for menu and KW search

nade among ED subjects.

Another significant interaction revealed was group by mode

F(5,120)=18.30, (p=.0001). The pattern of results is similar to

what was observed in time variables.

Again, FI and ED subjects showed differential preference for

search mode types. Looking at Table 5, it is clear that field

independent subjects utilized less cccrmands for KW than sequential

search node. For exanple, FI subjects, on the average, used 49.67

conriands to solve problem of retrieving all the target items using

KW versus 60 commands when sequential search mode. The search mode

preference was reversed for FD subjects. on the avexcage, they used

95 commands for KW and 23 for sequential mode. Therefore, the

conclusion can be drawn in terms of coapatibility be.tween interface

design and the user. If the interface design is compatible with

the user's information processing style, they use less coniands,

and if the interface design in incompatible with the user's

information style, they use more comnands. These results again are

consistent with variables involving time.
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This analysis was conducted for several reasons.

1. In Experiment 1, the two search modes considered were Key

word and sequential only. In order to check all the pertinent

interface design combinations in the current experiment, menu mode

was included.

2. The options such as backup (yes/restart) jump (multiple

versus single) are applicable only to menu search mode and the

effect of these combinations were not determined in the main

analysis.

3. Menu search mode is used in a wide range of datAbase

search, it was felt necessary to check if FI and FD users show any

different preferential treatment for menu mode with or without

options.

Sub-Amadysis Reslts

This sub-analyses is based on a four factor between subject

experimental model. The clependent variables are again Training

time (TRN), Problem solution time (PST), Total time 'TT), C1 (Total

number of commands used during . -ining), TOTC (Total number of

commands used during problem solution).

As indicated in the main analysis, only the interaction effect

involving groups will be considered. The results of the analysis

of variance are shown in Table 15.

The most important finding from interface design point of view
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is a highly significant three way interaction involving group by

size by backup, F(I,80)-21.94, (p-.0001). FI subjects preferred

the option coibinations of small comiard set and backup. in other

words they spend less time to solve the problem relative to the

option of large command set and backup (see Table 16). Further-

more, the worst performance for FI subjects was when the option

combination was small comnand set and restart. The ratictiale being

that this combination is relatively structured (within menu mode)

and does not have much room for manipulation, therefore, is not

compatible with FP subjects mode of processing information. Field

dependent subjects' performance was best when the option conbina-

tion was backup and large command set. Looking at Table 16 again,

comparing backup and restart, FD subjects showed strong preference

for restart option.

Another three way interaction involving group by size by jump

was also significant, F(1,80)=4.41 (p-.0390). When the option of

jump (single/multiple) was combined with command set size

(small/large), the FI subjects spent less tine with single jump and

large command set and more time with single jump and small command

set. FD subjects showed preference for large command set and

single jump. They spent less tine to retrieve the target items to

solve the problem using this combination. Furthermore, preference

was shown for multiple jump and large cormmnd set compared to

multiple jump and small command set (See Table 17).

Another highly two way significant interaction was group by

command set size, F(1,80)-15.79, (p=.0002). The results indicate

that FI and FD subjects showed differential preference for

small/large command set size. FD subjects spend less time to

8 3
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retrieve items to solve pLobI mswhen utilizinq large ccmiend set

aid they spend more time whezn using sal1 command set. The

opposite was true for FI subjects. Itey spent less time when given

the option of sriall comrand set (See Table 18). The rationale for

the results is consistent with the hyp.othesis of FD subjects being

context bound. FD subjects preferred the command set which

required least amount of restructuring and FI subjects portrayed

preference for the small command set size because they could

restructure it.

Another two factor significant interaction is group by jump

F(l,80)=9.64, (p=.0026). FJ) subjects showed preference for single

jump whereas FI subjects preferred multiple jump option (Table 19).

P~bl soAugnti . (PT

Second variable under investigation was PST. The results of

the analysis of variance are shown in Table 20. Only two

interactions involving groups were significant. First significant

interaction was groups by command set size by jump, F(1,80)-5.80

(p=.01 7 4), PI subjects preferred the option combination of small

command set with single jump, whereas FD subjects preZerred the

option combination of large command set and single jump (See Table

21). These results are consistent with TRN variable.

Another significant interaction is group by backup,

F(1,80)=5.80, (p-.0184), indicating that field independent and

field dependent subjects differed as a function of backup versus

restart function. Looking at Table 22, FI subjects used less tine

with backup option and field dependent subjects spent less time

when presented with the option of restart. These results are again
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retrieve items to solve problems when utilizing large cmand set

and they spend more time when using small command set. The

opposite was true for FI subjects. They spent less time when given

the option of smal I command set (See Table 18). The rationale for

the results is consistent with the hypothesis of ED subjects being

context bound. FD subjects preferred the command set which

required least amount of restructuring and FI subjects portrayed

preference for the small command set size because they could

restructure it.

Another two factor significant interaction is group by jump

F(1,80)=9.64, (p-. 0026). FD subjects showed preference for single

jump whereas FI subjects preferred multiple jump option (Table 19).

Prgblem Solution TMeM(PT

Second variable under investigation was PST. The results of

the analysis of variance are shown in Table 20. Only two

interactions involving groups were significant. First significant

interact4.on was groups by command set size by jump, F(1,80)-5.80

(p=.01 7 4), FI subjects preferred the option combination of small

coi1mand set with single jump, whereas PD subjects preferred the

option conbination of large ccumid seL and single jump (See Table

21). These results are consistent with TRN variable.

Another significant interaction is group by backup,

P(l,80)-5.80, (p-.0184), indicating that field independent and

field dependent subjects differed as a function of backup versus

restart function. Looking at Table 22, FI subjects used less time

with backup option and field dependent subjects spent less time

when presented with the option of restart. These results are again
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spent almot equal amount o time with large NO Small comumu set,

whereas FD subjects spent significantly less time using large

commind set compared to small command set. Under the restart

option, both the FI and FD subjects used equally more time with

large conmmand set as compared to small command set. Overall, FI

subjects spent more tine when option coubination was large ommuae

set and restart and FD subjects spent significantly large amiunts

of time when the option combination was small command set and

backup, indicating the consistency with the theoretical implica-

tions of psychological differentiation (Witkin, 1962) and its

application to inforrmtion retrieval tasks.

The significant two factor interaction shown in Table 23 is

group by size F(l,80)-5.Ol, (p=.0280). The results indicate that

the FI subjects spent relatively less time while using small cora-

mand set as compared to large command set to retrieve all target

items to solve the problem, The reverse was true with PD subjects,

they spend less time when using large command set and more time

while using large coinuand set. These results are consistent with

the variables TRN and PST discussed in preceding sections.

M_ _ Ubr o1 QA_ duriM TrA M p MIML

The results of the analyses of variance for Cl are shown in

Table 26. The significant interactions shown in Table 26 are size

by jumtp by backup F(I,80)-9.44, (p-.002), group by comcand set size

F(1,80)-13.69, (p-.0004) and jump by command size F(1,80)-27.92,

(p-.0001). However, only the two factor interaction of group by

size will be discissed here.

First, the group by size interaction, has been consistently
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significant for all the variab]les evaluated thus far. The results

clearly indicate FI subjects use less commands when using small

cmand set--specialized funeoion commands and FD subjects use more

cormBwrds when using large c r&-4 set-function specific commands.

These results are consistent with prior findings of tine variables.

Another dependent variable evaluated was MIoC. The results of

the analysis are shown in Table 27.

First three factor significant interaction is group by size by

jLucp, F(1,80)=4.09 (p-.0021). Table 28 shows that FI subjects used

less commands when the option combination was small commrand set and

single jump versus large comind set and single jump. FD subjects

used less comTands when the option combination was large command

set and single junp, and they used significantly more commands when

the option combination was small command set and single jump. When

we look at the result using option combination of multiple jump and

command set size, FI subjects used less commands when the option

combination was large command set compared to the option combi-

nat-iion of small command set and multiple jumrp. PD subjects did not

differ significantly between the option combination of multiple

jump and small command set and nultiple juwp and large command set.

Another significant three factor interaction is group by

backup by size F(1,80)=5.02, (p=.0278). Looking at Table 29, FI

subjects used less commands when the option combination was small

command set and backup compared to option combination of large

conmand set and backup. FD subject did not show much difference in
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terus of usage of commandq between option cebination of backup ant

small command set versus backup and large command set. Using

option combinations of restart and command set size, the FI sub-

jects used significantly less commands when the option corbination

was restart and small command aet, relatively they used

significantly more commands when the option was restart and large

comuand set. FD subjects did not differ significantly between the

option conbination of restart and small cxonand set versus zestart

and large command set. Conparing the performance pattern of FI and

FD, using Table 29, we can see that FI subjects used less comnds

when option combination was small command set and restart and

relatively more commands when the option conbination was large

command set and restart. FD subjects showed significant difference

in command usage under the option conbiantion of backup and small

command set and backup and large cornvand set.

A highly significant two factor interaction involving groups

is, group by size, F(1,80)=9.30 (p=.0036). The results again show

FI subjects preference for small command set size and ED subjects

preference for large command set. The FI subjects consistently

used less commnwaids when using small command set and more when using

large conmind set whereas ED subjects used more coomands for small

command set and relatively less commands for large command set.

In conclusion, ED subjects used single function cornand (large

command set) more frequently than FI subjects. It is clear that FD

subjects prefer highly structured approach, specific function com-

mands, and FI subjects prefer highly flexible approach, in which

they will have more context manipulation an3 control. In other

words, they prefer the situations where they can give their own
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btructure. Small command set and backup was a consistent

prefeLence of FI subjects, whereas, FD subjects showed overall

preference for restart options, where there is least amount of

restru-turing and basically no manipulation at all.

FS-M-LTIPLE (XRWARISM MO 7

Multiple Comparison Methodology, designated as RS-MCB is a

software package for Ranking•, Selection, aid Multiple C:mparison

with the Best recently developed by JZ. b'hU (1986). ThiE work is

based on his theoretical wurk (1984b, 1981) which is closely

related to the MulLiple Decision Theory of Ranking and Selection

(Bechofer 1954, Gupta 1956, 1965). The purpose of this procedure

is to compare three or more treatments. Since one of the main

interest. of this project was to find what are the best matches of

user/interface, it was feasible to utilize this newly developed

technique for these data. The results of analyses revealed that

the best (in terms of usage of less time and commands) interface

match for FD user is sequential. Whereas for FI subjects, the best

match interfaces are Keyword as well as Menu with backup and

multiple jump. The non-preferred search mode for FI is sequential

and for PD it proved to be the Keyword. These results are

consistent with analyses of variance results.

SUNKAW• AND CIONCLESICHS

The first experiment prcvided sore important support for the

basic hypotheses that people's efficiency in using computer systemu

depends on user cognitive charcteristics and design features of

human computer interface. However, several questions were raibed
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from the results of Experiment 1. The first and perhaps the most

inportant concerris the underlying nechanisms for group effects--Why

dic Fr. users prefer to use interface features differently than FD

users? Another question raised was the extent to which FD users

prefer small ccmand set involving iwore generalized commands and F1

prefer largje command set consisting of more specialized comnand

set.

Experiment II was designed to te3t and validate the major

implication of Experiment I--Do the cognitive characteristics

distinguishing FD and F1 users significantly interact with inter-

face design features?

The results of Experiment II clearly demonstrated that sub-

ject's usage of interface design features significantly interact

with his/her fundamental cognitive characteristics--cognitive

style. One of the consistent findings was group by search mode.

The results clearly revealed that if the interface being used is

compatible with his/her information processing style, then it

affects the performance positively. In contrast, if the interface

design is incompatible with user 's processing style, then his

performance deteriorates. FD subjects consistently showed(
preference for sequential mode. From within menu modes, they

preferred the option combination of restart and single jump.

Looking at these results, it is clear that FD subject's preference

is for search modes involving the least amount of restructuring.

For example, if they want to retrieve a target item from the data-

base and if there is a choice between backup or restart, the FD

subjects prefer the restart option indicating their tendency of
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being context bound. Simnilar trend is seen in junp option. FD, in

ganernl, prefer sing.le jump relative to multiple jump. These

results clearly indicate that FD subject perception of dat-abase is

more of linear format type.

Another sigifitcant finding of Experiment II pertains to field

independent subjects. They showed strong preference for search

modes types which are flexible without any iposacd structure such

as Keywrd. From within Menu uiodes, FI preferred options of backup

and multiple jump. All these results axe consistent with Witkins

theory of Psychological differentiation, that is, field dependent

subjects show a tendency of clinging to the context and field

independent subjects are context free. Therefore, PI prefer tasks

involving the least amount of structure.

What is most significant and not revealed in the problem

solving literature thus far, is that when FI subjects are presentud

with a highly structured task, their flexible nature does not

switch over and adapt to the new situation. In fact, due to the

inconsistency of this task with their cognitive style, their

performance deteriorates. These results iAply that the FI indivi-

duals' processing modes are fixed even though they are flexible but

when presented with an incompatible situation, their performance

suffers.

Now the answer to the question of why the preference for

different interface features. The following answer seems to be

plausible. In the Keyword mode, subjects are presented with a

relatively unstructured database view. The structure or the

organization which users perceive is the one which they themselves

impose. This structure, in turn, gives rise to their choices of
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specific keyword used while searching for items in the database.

This structure is generated by the user. This complex database

structure seems to be comfortable for FI subjects who are able to

identify search paths to information items embedded in a complex

structure.

In contrast, the sequential search mode, preferred by FD

subjects, presents highly structured, straight forward database

view, i.e., a simple linear ordering. Perhaps the preference

exhibited by FD users reflects their preference for less conplex

database views.

One of the main questions raised in the initial stages of this

project--does individual difference dimension affect user's

information retrieval performance, seems to have an affirmative

answer. These results clearly reveal that Bxman-Conputer Interface

desigi, can be optimized to individual differences in cognitive

style among system operators. The results repeatedly showed that

properly matching interface design characteristics can

signilicantly enhance the task performance of human operator.
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APPENDIX A
Virtual Interfaoe System

MVIS)
Section 1

1. Overall System Description

The program VIS Ver 3.3 is a complete and flexible software
system which can be used to simulate a wide variety of computer-
database user-interface designs. This system can be used for basic
experimentation as well as an aid in the design and inplementation
of actual interface systems.

Basically, VIS 3.3 provides a system whereby a person (e.g.,
an experimenter) sits at the centek of an information-collection
network. From the center of this network, the person can access
and conmunicate with a variety of information sources such as other
corputers and remote databases.

In particular, the experimenter can com nicate with another
persont the subject, located at a second computer - the OS-
computer." The main, central computer at which the experimenter
works is the "E-coTrmuter."

Since the experimenter can control the form and content of all
information presented to the subject on the S-coaputer display, and
can also interpret and process all information entered by the
subject into the S-coriputer, it is possible for the experimenter to
make the S-computer mimic any desired database user-interface. The
overall system can best be understood by examining the block
diagram shown in Figure 1.

1.1 Software Components

The software for this system consists of four basic parts.
These are:

EKP2E - This is the primary control program which resides in
the E-computer. This program controls the overall flow of
information in the system, records experimental data, and most
importantly, provides many convenient features that make it
easy and quick to format data in a manner consistent with the
user-interface being simulated. This includes the ability to
create and properly format menus, lists, error messages, etc.

EXP2E consists of four binary program nodules, EXP2E, EXP2mB,
EXP2EC, 'nd FILESEARCH. Note that EXP2E (or EXP2E.DEMO) is
listed as an Applesoft ("A") file when listed. This is
because this nodule consists of a single Applesoft line which
jumps to a binary program segment.

EXP2S - This is the control program that resides in the S-
computer. EXP2S handles many communication functions,
controls the general display formatting of S-computer
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displays, and is used to make the flow of the simulation
faster by locally handling many tasks (e.g., presentation of
"static" screens).

SVPP( PROGRAMS: A large number of smaller, support programs.
ha ie been developed for use with this system. These programs
provide such functions as downloading EXP2S from the E-
conputer into the S-computer. The primary components of this
program collection are SSC-SETrP, and PROG TRANS LGO (an exec
file), PSEUD--LDB, PSEUDO-MEM-FILES, PSEUDO DISK, FILESEA J,
SEIUP (another exec file) and RUN-TIME-PARMS. The functions
of these support programs and files are explained in detail in
the Appendices.

LOCAL DATABASE FILES - VIS 33 provides access to a large set
of ready-made responses that can be sent to the S-computer.
Utilizing ready-made response files saves the experimenter
from entering, in a time consuming, manual fashion, many
replies to the S-computer. Response files are provided for
PROBLEMS, ERROR MESSAGES, HELP SCREENS, common short phrases
[MEMory) Files], and various comrmon ANSWERS, that are
frequently sent to the S-computer. In addition, VIS 3.3
allows the experimenter to access one or more optional, on-
line, local databases. The primary on-line database is stored
in a 128K "RAM Disk" disk drive emulator to provide uiltra-fast
data search and retrieval.

1.2 Hardware Requirements

The overall system requires the following hardware:

S-conputer: an APPLE II+ computer with at least 48K memory; a
Videx 80-column display card (equipped with reverse video option)
in slot 3; a software-controlled switch (i.e., the Videx
"Softswitch") for switching between 40- and 80-column display
screens; an Apple "Super Serial" RS-232 comrunication can in slot
2. A 5 1/4" Floppy disk drive with controller card in slot 6.
This disk drive subsystem must be compatible with Apple DOS 3.3.

E-compiter: An APPLE I1+ conputer with at least 64K memory; a
Videx 80-column card (equipped with reverse-video option) in slot
3; A Vide.. "Softswitch" device for video-screen switching: An
Apple "Super Serial" RS-232 communication card in slot 2; at least
one disk drive with the disk controller card in slot 6; a Mountain
Hardware, Inc., "Thunderclock" in slot 7. To support remote data-
base/computer features, a modem card must be provided in slot 4. A
Hayes "Micromodem II" is recommended.

In addition, VIS 3.3 requires a 128K RAM memory card in slot
0. This card must be compatible with. Saturn Systems software
designed for their 128K card.

1.2.1 S- and E-Conputer Interconnection

The S- and E-computers are linked via an RS-232 Serial
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Communication line between the SSCs in each computer. The SSCs
abild each be set to the *terminal* mode by pro•perly configuring
Sthe onboard switches and jumper block. The baud rate of the S-
Scruter S9C should be initially set to 300b. (EXP2E software will
control the E--coquter SSC baud rate as welas subsequent settings
of the. S-contter SSC.)

2. Starting the &Rstem

The following procedure can be used to load and start the
system.

1. Put a VIS 3.3 PRE-SEIXJP disk into drive I at the E-ooqnter
and "boot" it. The PRE-SETUP dish should contain the
following files:

-HBELLO
- PSEUDO DISK
- PSEWDO.NRM
- PSEMDO.PARAMS

These files are used to prepare the system so that it can
store information on the 128K RAM card in slot 0 of the E-
computer. This i.s done by making patches to the DOS thai is
installed when the PRE-SETUP disk is booted. Note that the
DOS that is installed is NDT the normal DOS 33.

The following files may also be included on the PRE-SETUP disk
although they are optional:

- EMP2S
- LDB.SEQ
- MAKELDB
- INSTRUCTIONS (text files of user instructions)

2. When the PRE-SETUP disk boots, respond to the prompt by
pressing the space-bat to RUN the PSEUDO DISK program.

When the PSEUDO DISK program begins, select option3 (IFSTALL
PSEUDO DISK). (See the Appendix section on the PSEUDO DISK
program for an explanation of what all the options do.)

3. After the PSEUDO DISK has been installed, remove the PRE-
L;ETUP disk and put in the SETUP disk in Drive 1 of the E-
computer.

The SETUP disk must cantain the following files:

- HELLO
- SETUP
- RUN.TIME.PARMS
- PSEUDO-LDB
- PSEUDO-M-FILES
- PSEUDO-LOB
- LDB
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- EXP2EB
- EXP2EC
- ALL M(emory) files (e.g., MN, M2, etc.)
- AlL HELP files (e.g., HELP.l, HELP.2, etc.)
- ALL PROBLM files (e.g., PROBl.l, PU)BI.2, etc.)

All of these files are REQUIRED to setup VIS 3.3.

Setup all necessary files by typing:

EXV= S&TUP (return)

Wnen everything is setup and ready, the cqmputer will display
the message:

SETUP IS COMPLETE. ISERTI RGRA4M DISK AND RUN EP2E

(NOTE: This process takes about 7 minutes. You should see
the database being loaded into the pseudo disk during the
first part of the process.)

4. Now load EXP2S into the S-computer. Put the disk
containing EXP2S (this i&s probably the PRE-SETUP disk) into
the S-computer drive and boot the system (e.g., turn on the
poier). Then type:

RUN EXPS

The message "PLEASE WAIT..." should appear on the S-computer
display. This means the C-computer is waiting for commands
from the E-computer. Setup at the S-computer is comiplete.

5. Now run either EXP2E. Put the RUN-TIME disk in the E-
computer drive 1. This disk must contain the following files:

- HELLO
- EXP2E
- ALL ANSWER files (e.g., ANSWER.Ir ANSWER.2, etc.)

Since all available space is needed on a RUN TIME disk for
data storage, a new RUN TIME disk copy should be prepared for
each subject.

RUN EXP2E (return)

The experiment should begin. Continue by answering the
prompts presented on the E-computer display. (Remenber that
the program EXP2S in the S-covo ter should be running at this
point.)

3. Restarting the System After It Has Been Setup

After the system has initially been set up, it is not neces-
sary to repeat all the steps described above. In particular, it ic
NOT necessary to reload files into the pseudo disk. Files remain in
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the psetido disk until the E-computer is turned off. When the
pseudo disk is active, it functions just like another disk drive.
To see if files are still loaded into the pseudo disk, catalog it
as fol lows:

CATALOG S5 (return)

After cataloging remeiber to go back to the vain disk in slot
6. This can be done by typing:

CATALOG S6 (return)

Note that the slot designations ARE NECESSARY.

if files are still present, then it is only necessary to type:

- RUN EXP2E

4. Using the System

This section describes how to actually use the system to run
an experiment.

4.1 Using EXPE at the E-computer.

4.1.1 Initial Parameters

Begin by answering the initialization questions presented on
the E-conputer screen. The acceptable responses to each prompt are
shown with each question. The proper responses depend upon the
particular experimental conditions and user-interface to be siuu-
lated.

4.1.1.1 Some, All, or No Data

This prompt lets the experimenter determine how much data will
be collected as the programs run. The "ALL" option means that all
data events and the complete contents of ALL messages and displays
presented on the S-computer are recorded. This mode requires a lot
of data-storage space on the RUN-TIME disk.

The "SOME" option records only data events (e.g., the commands
irsued by either the subject of experimenter). This saves a lot of
disk storage space and makes the programs run faster. This is the
RECOMMENDED operating mode.

The "NO" option inhibits data recording. This is used for
pilot testing or other situations in which it is not necessary to
keep data from an experimental session.

4.1.1.2 Entering HELP-14essage Screens

The program wil] now ask the experimenter to enter the HEIP
screen that will be presented when the subject the HELP conmand at
the S-computer. Note that this screen will depend very much upon
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what interface is being simulated.

The HELP screen that is entered will be basically the same one
that is shown to the subject wflen help is requested. HOWEVER,
since some commands will be common to every user-interface, S-
coxputer will automatically W't the following lines at the top of
every help screen.

CCMMANDS

NEW PROBLEM - GET A NEW PIRLM4
PFDBLFM - SHO CURRENT PROKME4
HELP (C? - SHOW LIST OP CCSMANDS
DCNE - INDICATE PROBLE4 DCNE

Remember, the HELP screen is always presented on the 40-colunn
display, so the lines of the HELP screen should be less than 40-
colu•=s, To make it easier to see what the screen will look like,
EXP2E draws a vertical line on the screen at column 40. If a HELP
screen is manually entered, make sure the lines do not cross this
boundary.

HELP screers can be entered automatically or manually:

4.1.1.2.1 Automatic HELP-Screen Entry

Ready-made HELP screens may be prepared in advance and stored
on the RUN-TIME disk as text files. To access and use a ready-made
HEIP file, just enter the filename (followed by return).

NOTE: HELP files are stored on disk using names that begin
with "HELP." (e.g., HELP.l, HELP.2, etc.). It is only necessary to
enter the LAST part of the HELP filename (e.g., entering "1" will
access and load helpfile "HELP.1").

4.1.1.2.2 Manual HELP-Screen Entry

first, just press RETURN to specify manual entry. Then, type
in thE desired HELP lines (remember to watch to 40-column boundary
linel . To end entry of the HELP screen, press **" (no return is
needec).

FELP screens may have embedded carriage returns. However,
only .i MAXIMUM of 17 lines should be entered so the entire HELP
screer (along with the standard HELP lines described above) will
fit or the 40-colurm x 24 line display.

I ELP-SCREEtM MLIST BE ENIERED IN UPPER-CASE CNLY. I.iER•-CASE
LEITE1 S ARE NCT ALIOED IN HEIP-SCREM.

4.1.1.2.3 Accepting, Correcting or Re-entering the HELP-Screen

)f HELP-screen is OK, press "Y" to next question on screen.
If HE) P screen is not OK press any other key to re-enter the HEL'
displ. y. After the HELP screen is aocepted, it will automatically
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be sent to the S-computer along with all other experiment
parameters. The E-computer should display:

IADING PARAMETERS INTO S-rOMPVTER
PLEASE MAIT

When all parameters are loaded, the E-computer will display:

S-computer is Ready
Press any key to continue

At this point all parameters have been loaded into the S-
coxputer and the S-conputer should be waiting to begin the experi-
ment. The S-computer should be in the 80-column reverse video-
mode. A "?" should be displayed in the upper left corner of the S-
computer display.

Also, the E-computer is ready to begin. At this point, make
sure the subject is ready. Read the instructions to the subject
etc., and when ready, start the experiment process as described
below:

4.1.2 Beginning the Actual Experiment Session

When ready to actually start, press any key as instructed on
the E-conputer display. This will activate the OCM level described
below.

4.1.2.1 Cofmnnications Channel Menu (CCM)

The CCM is the "top level" of the EXP2E program. From the OCM
the experimenter can choose to cormmnicate with a variety of infor-
mation channels and sources.

Most channels should be self-explanatory and so only a short
description of each channel's function will be given.

4.1.2.1.1 DOS 3.3

"DOS 3.3" is the path out from VIS 3.3 and should only be used
at the END of the experiment session. (Note that VIS 3.3 actually
uses DAVID DOS - a modified version of DOS 3.3.)

4.1.2.1.2 REMOTE DATABASE

This option allows the experinenter to communicate with a
remote database connected to the E-computer via a modem. The
remote database connection must be established BEFORE running
EXP2E. The link must be functioning before attenptina to -se this
proce.;s or the program will hang up, waiting for a reply from the
reo•)t( computer. The messages sent and received do not affect any
interictions between the S- and E-couputers.
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4.1.2.1.3 University Computers

This option is intended for use when some local university
computer is connected, via the modem, to the E-computer. Thia
option is basically similar to the ORemote Database" option but is
intended to support more extensive interactionq, such as trarsfcr-
ring data from the E-cogmpter for analysis. Note that this option
and the "Remote Databasen option cannot be used at the same time
since only one modem is available on the E-couputer.

4.1.2.1.4 Experimenter's Program

This option is designed to allow a special tenporary exit from
EXP2E to any special subroutines in the E-computer which may be
written for customized future versions of VIS 3.3. Re-entry to
EDM2E from such a subroutine should be via a jump to location $1100
where the code for EXP2E begins.

4.1.2.1.5 Subject's Console

Normally, the experimenter will wish to communicate with the
S-computer. This can be accomplished by choosing channel ws".

4.1.2.2 The SCOMP Menu Level

Selecting channel S moves the experimenter to the ISCOMPI
conmunications level. At this level, there are several options for
communicating with the S-computer. These options are explained
below:

4.1.2.2.1 Other Communications With Subject

This option allows the experimenter to send a single message
to the S-computer. The person at the S-computer then can send a
single reply. This option is used mainly for testing the conuuni-
cation between the S- and E-computers. This communication option
is outside the flow of the main experiment-control process and so
sho;ild not be used when an experimental session is in progress.

Note: Messages sent back and forth must be LESS THAN 256
characters long.

THESE MESSAGFS MUST BE ENTrERE IN UPP1R-CASE ONLY. LOWER-CASE
LETTERS ARE NOT ALLOWED SINCE THEY WILL BE DISPLAYED ON THE S-
COMPIYIER'S 40 COLUMN SCREEN.

4.1.2.2.2 Local A

This option is xeversed for future versions of the program and
have no effect in the current Ver 3.3.

4.1.2.2.3 Return to Main Conmnications Console

This option allows the experimenter to go back to the CCM
level. For example, during the course of the experiment, the
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ecperinm•~nter might wish to access the remote databa-ve. This can be
done ty selecting option 6, then selecting the Remote Database
optior on the CCM menu, and then finally returning from the CCM
menu to the SCOMP lcvel.

4.1.2.2.4 Leaving the Program

This option allos the experimenter to leave the program when
tk.e experiment session is over. To exit fcom the system, go back
tc the CCM level and then exit by choosing the DOS3 3.3 option.

4.1.2.2.5 Begin Experiment Session

This option should be chosen to start an expeLiment session.
Te main purpose of this option is to initialize the datafiles used
in the e.-eriment.

4•1.2.2.6 Send New Problem to Subject

This option can be selected to send a new problem to the
subject. As with the HELP-screen, problems cai be entered either
manual ly or automatically.

4.1.2.2.6.1 Automatic Problem Entry

R1ady-made files may be stored as text files on disk 1. These
files all have names that begin with "PROBl.". When requesting one
of theie problem files, it is not necessary to enter the first part
of the problem file name. For example, to access problem
"PROBI.l", just enter "l" (followed by return).

4.1.2.2.6.2 Manual Problem Entry

P,:oblens may also be entered manually. Remember that problemis
are presented on the 40-column screen. Therefore problem lines
should be less than 40 columns wide.

5) make it easier to properly enter a problem, a vertical line
is draim on the display at column 40. Do not go over this boundary
when minually entering a problem.

When entering a problem, you can use the backspace kLy to
correct typing errors.

T-) terminate manual problem entry press 00, (no return is
needed:.

)TrE: The 7VrAL nunber of characters in a PROBLEM screen must
be LESS THAN 256.

UVE ONLY UPPER-CASE WHEN ENTERING PROBLEMS. LOWER-CASE
LVEFL• ARE NT AALLOME.
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4.1.2.2.6.3 Accepting, Correcting, or Re-entering a Problem

After a problem has been entered, type "Y" to accept it and
send it to the S-comnptter. Pressing any other key will restart the
problem-entry process.

4.1.2.2.6.4 Continuing After Sending a New Problem

Cnce the problem is received at the S-computer, it will auto-
matically appear on the S-computer 40-column screen. The E-
ccmputer will wait until the subject has read the problem and
pressed a key indicating that s/he is ready to continue. When this
key-press is made, the main flow 9f the program will autoiatically
continue.

After the new problem has been sent, the program will return
to the SCOMP menu. The experimenter should now select opticn 7 (CR
LOOP) and proceed with the experiment.

4.i.2.2.7 C0mand/Response Sequence

This option causes the program to enter the Comand/Response
Sequence Loop. This is the heart of the experiment process. It is
in this loop that the subject enters commands to the 'virtual
database," the experimenter receives these commands, processes
them, and then enters a response which is sent back to the S-
ccmputer. This back and forth command-response loop continues
until the experimenter decides to terminate the process.

The experimenter may terminate the process for several
reasons. For example, (and most commonly), the subject finishes
(i.e., solves) a problem and the experimenter terminates the CR
icop so that a new problem can be sent to the subject.

Thus, in the CR loop, the experimenter must receive and moni-
tor coimmands entered by the subject and must then enter, format and
send responses back. The program provides many features to make
this task easier and faster.

When the CR loop begins, the E-couputer waits for the subject
to enter a ccnrand. (Remenber, the subject has already received a
pro~blem.)

4.1.2.2.7.1 Responding to Cormands from S-Compiter

When a comnand is received from the S-computer it is displayed
on the exierimenter's screea. The experimenter must now decide how
to respond to the command.

The response to be made will depend upon the type of interface
being simulated, as well as the specific coimand. Several options
are available for responding, as described below:

-IGNORE: Tke experimenter may wish to "ignore" the command
aZ simply wait for the next command without doing anything.
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For example, if the subject has requested to see the 'help"
screen by entering the "HELP" command, there is no need for
the experimenter to do anything - the 'help" screen is
automatically presented by the S-computer. Txhus the
experimanter would simply "ignore" this cocxcnd and continue
to wait for the next command.

NX7E: Even though the experimenter "ignores" a command, all
pertinent data concerning the comnand is still automatically
recorded. So "ignoring" a command does NOT mean that data
concerning this cormmand is lost.

Another command that should be ignored is "PROBLEM', since
this is also handled automatically by the S-coqmter.

USE "IGNORE" ONLY FOR "HELP" AND "PROBLEM" COMMANDS. Using
IGN0RE with any other command will cause the system to hang-
up.

-LEAVE CRLOOP; RETURN TO SCOMP MENU: The experimenter may
terminate the CRLOOP interaction directly at this point and
return to the SCOMP menu. TIis would be done, for exanple, if
the subject indicated that they had "solved" the problem upon
which they were working. The experimenter could then go to
the SCOMP level to send a new problem or to end the experimen-
tal session. To leave the CRLOOP, enter CCIriT=L,-X (followe
by return). NOTE: This exit option is NOT shown in the
choice-menu at the bottom of the screen - however, it is
available.

-SELBT A READY-MADE RESPONSE FROM DISK: Depending upon the
interface being simulated, the experimenter may have stored
some common respoiLses as text files on disk 1. Each such text
file is stored (xi disk 1 with a name beginning with "ANivWER.".
To access a disk answer file, only the second half of the name
need be entered. For exnmple, to access "ANSWER.l", the
experimenter just enters "1" (followed by return).

-SELECT A READY-MADE RESPONSE FROM MEMOFY: As an alternative
to retrieving ready-made responses from a disk, the experimen-
ter may retrieve ready-ckde responses which have been stored
ahead of time in memory. This is advantageous since
retrieving responsee from memory is much faster than
retrieving them irom disk. It is recommended that as maruy
short, common responses as possible be stored in memory for
easy access. The program allows storage of 50 such ready-made
answers.,

To use a ready Tade answer from memory, enter ",nn" where "nn"
represents the code number of the desired memory fila. For
example, to use memory file Mi, enter 14.1 (return)'.

Ready-made rcsponses are loaded from the RAM DISK when the
program starts. Memory files are permanently stored on the
SETUP DISK as text files with filenames of the form: M1, M2,
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3- /,99/

Note, however, that only CINE ANER file can be specified in a
single comannd.

*** Automatic Lines from On-Lirae Database. Yteus are stored
as separate records in an optional randomr-access database file
on the 128K RAM card "pseudo disk." Single records or a range
of records may be accessed and automatically added to the
manual response-line list. To specify retrieval of records
from the databaae, use the following command format (NOTE:
commands MUST be terminated with a "/0):

1- /18,56,17,25-30i,109/

Where 41-m is the line numter, not part of the ccmmnd.

The command is interpreted as follows: First get item 18,
then item, 56, then 17, then retrieve the RANGE of records 25-
30 'i.e., retrieve records 25, 26, 27, 28, 29, and 30), then
finally retrieve record 109. Each record is presented on a
separate line. Thus, with one command, the experimenter has
generated a list of TEN items. Notice that each item or range
of items must be separated by commas.

*** Retrieving Ready-Made Line from Memory. Any of the pre-
viously stored memory items may be automatically added to a
line. For example to use memory item I on line 5, the experi-
menter would enter:

5- /.1/

Notice that memory items are indicated with the ".1. (Remem-
ber that. ANSWER files are indicated by a i,•.} Only ONE
memory item may be specified in a command line.

*** Retrieving from Other Database Files. It is possible to
change the database file from which records are retrieved.
The new database MUST be a random-access text file. The name
of the file MUST be three characters in length. The normal
database from which items are retrieved is named LDB (local
database). To retrieve from an alternate database file, us
the following command format:

6- /XYZsdl1 ,15 ,20-25/

This changes the database filename to XYZ. The slot of the
drive containing the database disk is specified by "s" (typi-
cally 5 or 6). The drive is specified by Od" (either 1 or 2),
and the length ef records in the random-access file is speci-
fied by "li". Notice, "ll" MUST be a two-digit number. The
comma following the recotd length IS REQUIRED. ALL 8
CHARACTERS MUST be present when changing the database file.
After the file is changed, the program will retrieve record
15, and records 20-25.
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The change in database file REMAINS UNTIL IT IS CPANGFD AGAIN.
The normal file is specitied by /LDR5143, (i.e., the name is
LDB, it is on "pseudo drive 1", and has a record length of
43).

*** Using Data Cbtained from Local Database Search. Informa-
tion retrieved from the local database can be automatically
added to the response list by using the OU" option (i.e.,
USE). After retrieving information from the local database
and returning to the manual response entry level, select U
option as follows:

A/U

The retrieved data will automatically be added to the response
list.

After a response has been entered, press "*". Note that the
response lines are Nor final. They can be changed later using the
EDITOR process which is invoked when the '*" key is pressed.

4.1.2.2.7.3 Searching the Local Database

In generating a response to the subject, it may be useful to
search the local database. A high-speed, keyword database is built
into EXP2E. To access the local database (LOB) enter CONTROL-E
from the manual line entry process (BEFORE pressing 0*" as men-
tioned above). The LDB display will appear. Two search options
are aveilable:

FIND - This mode scans the ENTIRE database and finds ALL
matching items. To search for all items containing the word
"PORK", enter:

FPORK (return)

SEARCH - This mode finds each matching item one at a time.
The experimenter can either continue or stop the search after
each match. To use this option enter for exanple:

SPORK (return)

A "wildcard" character "?" is also available. As an eyanple,
entering FP??K would find all matches to PORK and also find all
matches to PAp, PEEK, etc.

Also, the matching process finds partial matches. Thus "SPO"
would search for and match PORK as well as POrM•.

ONLY ONE keyword may be specified in any search (e.g., APPLE
PIE is NOT allowed. Separate search for APPLE and for PIE would
iieed to be made).
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After a search is made with one keyword, another search can be
made with a new keyword. Three options are provided:

NEW - With this option previously-retrieved items Pre NOT
retained for transfer back to the response-line list alter the
next search with the new keyword.

APPEND - New retrieved items are ADDED to the list of all
previously retrieved items. Thus, one can retrieve all iteirs
containing the keyword wPORKO and then add to this list all
items containing the word "BEF.

RETURN - Return to the manual response entry display.

Note that retrieved items can be added to the response-line
list with the /U/ command (see section 4.1.2.2.7.2).

4.1.2.2.7.4 Leaving the CR LOOP

The experimenter can leave the CR Loop permanently or
temporarily. Leave the CR Loop PERMANENtlY when a problem has been
completed: for example. Leave the CR Loop temporarily to access
information from a remote database and then return to make the
response to the subject, for example.

To leave PERMANENrLY, press cntrl-X.

To leave temporarily, press cntrl-W. To return after
tempoý:arily leaving, just select option 7, Command/Response
Sequence, from the SCOMP communications menu. The program will
automatically return you to just where you left.

4.1.2.2.7.5 Editing Response Lines

After a basic response has been entered, it way contain errors
or the experimenter might want to review it. This can be done with
the EDITing function. After the experimenter types 0*" to couplete
the basic entry of the problem, the EDIT function is automatically
started. The following commnds are available:

+(return) ........... show the next Opagel of 11 items
-(return) ........... show the previous page
A(return) ........... add a new line to END of response list
Dn(return) .......... delete line n
Rn(return) .......... replace line n
In(return) .......... insert a new line in front of line n

When the response lVst is as desired, just press RETURN (with
no coumand) to leave the editor.

4.1.2.2.7.6 Automatic Formatting

The system will automatically format a response in several
ways. For example, the system can automatically produce MENUs or
LISTs on the subject's display. To do this, put "formatting"

121



A - 16

commands into the response lines. This can be done initially or
with the EDIT function. The following format commands are
available:

M............. start of end a menu
.L .start or end a list
.LMnn ........... set left margin to nn
.4 ............ . end a current margin setting

start or end automatic line centering

The use of these comrands is best shown by examples:

These response lines:

1- .m
2- apples
3- pears
4- plums
5- .m
6-
7- .c
8- choose from above
9- .c

10- bananas

produce:

*** Menu of Choices ***
1- apples
2- plums
3- pears

choose from above

bananas

Notice that the final item is not centered, because the second
occurrence of a formatting command (i.e., the second ".c" in line
9) disables the centering function.

A list is basically similar to a menu but the heading *
Menu of Choices ***" is not used.

Changing left margin is illustrated in the following list:

1- .lmlO
2- apples
3- .1m20
4- plums
5- .lm
6- pears
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produces:

apples
plums

pears

The margin setting function can be used to easily center all
response itens on the S-conrpter display without having to type in
a lot of spaces.

When the Automatic Formatter has coupleted its operation, if
any changes to the display were made, the EDIT function is again
automatically activated. This allows the experimenter to review
the formatted response and make any corrections if needed. New
formatting instructions can be given if necessary.

To send the completed, formatted response to the S-computer,
just press RETURN from the EDIT function choice line.

This completes the description of EMP2E operation.

4.2 Operations at the S-conputer.

Unlike operations at the E-computer, nearly everything that
happens at the S-computer should be self-explanatory.

The only significant point to note is that a DEMO version of
EXP2S can be created for testing purposes by changing the defini-
tion of SSC% 2 to 0. (approximately line 200 in the program).

5. Data Collection

All responses made by the experimenter or subject are
automatically recorded and stored on the disk in drive I of the E-
computer. The data file is named "DATA.SUBJNAME" where SUBJNME is
the name of the subject.

In addition, all displays presented to the subject are
completely recorded, line by line.

The times of all responses (either by E or by S) are recorded
to the nearest I second.

5.1 Data Collection Options

Recording the complete data from an experimental session
requires a large amount of disk space. For testing or other
reasons, it may be useful to record only partial data. Two options
are provided for this. These options are selected when the program
is started.

Option N (No Data) can be selected to eliminate any data
recording. This is useful primarily for testing purposes.
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Option S (Some Data) collects all event data but does not dunp
out a conplete copy of each screen which is sent to the S-conputer.
This, option is probably the best way to collect data in normal
situations.
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APPE•IIX A-Section 5
Text File Formats

EXP2E uses nunerous text files which are prepared in advance
f-r presentation during an experiment session. All these files are
etandard text format and are amot easily prepared with APPX I•TER
IT or some similar text editor. The formats of these files are as
follows:

MEMORY PILES. These are short answers that are commonly
needed as responses to the subject (e.g., *No Matching Items,""Incorrect Commnand," etc.) Filename format is Mn where n is an
access code mmber. For exanple, Ml, M2,,,,Ml0, Mil, etc. Mlemory
files must be less than 256 characters long ard wust end with 0"*
Memory files may contain multiple lines (i.e., carriage returns).
For example:

No matching Items*

ANDMER FILES. These are text files of ready made answers that
can be sent to the S-computer. They are intended to be used when
the subject reqpests details of a particular recipe. Arswer files
may contain embedded carriage returns and may be MORE than 256
characters long. However, each ANSWER FILE MUST end with 0*0.
ANSWER filenames have the following format: ANSWELwrd. "word"
may be any word or number (e.g., ANSWER.1, ANSWER.PORK,
ANSW.VEGE7ABLES). For exanple:

1.500 Calories
Serves 5 People
Takes 3 Hours to Prepare*

PROBLEM FILES. Problem Files are text files that contain
ready made problems to be presented to subjects. Problem filenames
have the following format: PROBl.word, where "word" may be any
word or number (e.g., PROBL.I, PROBI.SALAD, PROBI.BEEF,
PFOB1.CHINESE). Problem files must be LESS TRKN 256 characters but
they may contain e-bedded carriage returns. Problem files must be
designed for display on a 40-COL SCREEN.

Problem files MUST USE ONLY UPPER-CASE LETTERS and MUST end
with "*". For exanple:

FIND A RECIPE FOR A CHINESE JIREE THAT HAS
LESS THAN 120 CALORIES PER SERVI"*

HJELP FILES. Help files are text files which provide HELP
instructions appropriate for the particular interface being simni-
lated. Help files must be designed for display on a 40-COL SCREEN.
Help filenames have the format: HELP.nn where Onn" is an access
code number (e.g., HELP.l, HELP.2). The proper format for a Help
display can best be seen by looking at the default Help display on
the S-ccuputer.
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tEP FILES MUST BE ALL UPPER-CASE and MUST end with "*. For
exaxle:

SEARCH ABM - SEARCH FOR W)M "ABED'
BACKUP - SHOW PREVIOUS MENU*

NOTE: Help files may contain embedded carriage returns.
Also, Help files can be LONGER than 256 characters (unlike some
other text files). However, Help files MUST cntain a MAXIMUM of
18 lines since dditional lines will be automatically pre-pended.
If rre than 18 lines are used, then the entire Help display will
not fit on the 40-column screen.
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APPENDIX A-Section 6
Changing the RUN-TIME Parameters

EXP2E Ver 3.3 uses a special text file o-alled RUN-TIME-PARMS
to control the run tine environment. This allows EXP2E Ver 3.3 to
automatically set several parameters which wre formerly entered
manually (e.g., SYNC DELAY). These parameters can be altered by
changing the RUN-TIME-PARMS text file. This is simply a text file
containhig a list of parameters. The order of pazameters is::

SYNC DELAY
Low Baud Rate Code
High Baud Rate Code
Number of Memory Files to be Laed
Record Length of MDB File
lUmber of Problem Piles to be Loaded
Nulber of Help Files to be Loaded
Slot Number for the Printer Interface
Slot Number for Super Serial Card
Slot Nurber for the Videx Card
Slot Number for the Modem Card
Slot Number for the Clock Card

Any of these parameters way be changed with a text editor such
as APPIEWRITM II.

The standard SYNC DELAY value is 150. This is a delay value
used to synchronize the S- and E-oonpfters during data transfers.

The low and high baud rate codes control the rate at which the
Super Serial Cards in each computer communicate with each other.
The following table of codes is applicable:

4 ........ 75 baud
5 ........ 150 baud
6 ........ 300 baud
7 ........ 600 baud
8 ....... 1200 baud

Standard values are 5 and 5 (i.e., 150 baud is used for both
high and low speed operations).

The other options are basically self-explanatory. However,
the final option - Slot for Serial Conmmunication - requires more
detail. This option is used to produce a Odemo" version of the
FXP2E program as explained in Appendix F.
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APPEINIX A-Section 7
Creating a Demo Version of the EXP2E Program

Duriny development and for testing purposes it is often
convenient to use a "demo" version of the VIS 3.3 system that can
be run with only one computer - the E-conputer. This facilitates
testing a practice because a second person is not needed at the S-
computer. Instead, all information that would be entered by the
Subject is actually entered at the E-oonputer keyboard.

This also mans that the experimenter nust manually generate
all the acknowledgment signals that would normally be produced
automatically by the S-cooputer program.

To create a *demo" program change the Super Serial Card Slot
option in the RUN.TIME.PARMS file to 00.0 For normal operation,
this option should be set to 02.0
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APPENDIX A-Section 8
Functions of Other Prugram Modules

The functions of various other software modules in the VIS
system are as follows:

EXP2E.DEMO This is a version of the basic EYP2E module that
has beein modified by directing all Super Serial Card I/O to the E-
computer keyboard and 40-column screen instead. By using the
EXP2E.DEMO, the experimenter can test the system without loading
EXP2S into the S-coupLter. All responses that would normally be
coming from the S-coaputer must be entered at the E-conputer key-
board. Responses received from the "S-comuter" are not normally
visible (since they are displayed on the 40-coluwn screen cnly).

EXP2EB This is the second binary overlay module. This seg-
ment primarily controls the CCM and SCOMP menu functions. The
entry point for this module is q1100.

EXP2EC This is thL third biary overlay module. It is
prima:ily concerned with processing during the CRIWOP. It there-
fore handles functions such as automatic formntting, editing, and
linking to the database search functions. The starting address is

1100.

FILESEARCH This is a short binary module which resides in
upper memory just below the DOS file buffers. .'his segment is used
for database searching and performs all matching operations. This
segment's starting address is $9100.

PSEUWO-LDB This is an Applesoft program which transfers the
local database text file, LDB, from the setup disk to the pseudo
disk.

PSEUDO-MEM-FILES This is an Applesoft program which transfers
the various menory files from the setup disk to the pseudo disk.
This proqram also transfers the RUN.TIME.PARMS file to the pseudo
disk.
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APPENDIX A-Section 9
ppxating and Correcting the Local Database, MDB

The Local Database, LDB, is stored as a random-accesr text.
file. EXP2E expects this file to contain 5 fields in each record.
The first field contains item level codes (eg., 01, 02, 03, etc.).
Fields 2-41 contain the actual item conbtunt of the record (e.g.,
"pork chops') while field 5 contains page information (e.g., 123-
124).

This ]DB file is created from the basic, sequential text file
version of' the database. The sequential text file version is
generated by APPLEWRITER II or sore similar text editor.

Therefore, to update 1DB, first make any corrections to the
original, sequential version text file version of the database.
The name of this sequential file should be WDBJSEQ"

Next put a blank, formatted disk into Drive 2. Load the
program MAKEWB which is on the- PRE-SETUP disk. Then put the dizk
containing WBSEQ into Drive 1 and run the MAKEWB program (i.e.,
type "RUN MAKELDB <return>").

The program will ask for the number of records in te WDBSEQ
file. This number aist be entered correctly. In case this mmber
is not known for sure, MAKELB has a feature that will automatical-
ly count the number of records in the WB.SEQ file. However, this
process takes several minutes and can be skipped if the number of
records is known in advance.

After the number of record& in the LDB.SEQ file has been
entered the MAKELDB program will ask for the record length to be
used in the new random-access LDB file.

The standard record length is 40. Note that this includes
space for page nunber and level code information. Thirty character
spaces are left for item information. Recipe information which
exceeds 30 characters will be truncated.

The new LDB c&n be made more conpact by using a record length
less than 40. The number of characters allocated for ite. informa-
tion is (record length)-13.

if a value other than 40 is entered, it will be necessary to
also change the RUN.TIME.PARMS file to reflect the new record
length.

After the necessary values are entered, the program will run
automatically. The program requires about 15 minutes to create the
new MDB file.
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APPENDIX B

Descripticm of Siwulatad Interf as

Twelve simulated user-interfaces have been developed fos"
testing the Virtual Interface System (V.IS.) For each simulated
interface, a set of cotands has been devised and these have been
arranged in HELP files stored on the SETUP disk. The reader should
examine these HELP files when going through the following explana-
tions of each simulated interface.

The interfaces have been designed to include the major experi-
mental factors in the "Individual Differences in Human-Computer
Ifteraction" Project. Briefly, these are:

1. Size of command set-large/small
2. Search node-keyword or menu
3. Baci.up versus restart only
4. Junp mode--multiple versus single-jTmp

These factors have been combined to yield the various experi-
rrntal interfaces. An explanaticn of each interface now follows:

Interface 1. Key Word (MU), Small Comand Set

This interface uses KW search mode and only one general pur-
pose search command "SEARCH." By adding various options to the
"searc:h" comrend, different "search type" operations are perforred.
The basic concept of thIs interface is that when the user makes a
search, a new, smaller list of "matched" items of "hits" Is
generated. This is called the "search list.,'

W4hen the user starts, the Search List is the entire database,
since no matches have yet occurred. When the user makes a search,
the re~sulting list of matched iterm will be the next list which is
searc *d.

Vor exarple, the user may first search for matches to the
keywo :d *PIE." All items containing this keywrd are retrieved and
iake ip a new list. If the user then searches for matches to the
keywcrd "APPLEp only the "search list" will be examined. Thus,
the u3ar w.ll probably match "apple pie" but not "apple cider" or
"appl-? butter' because these items would not be in the Search List
after the first search.

Thus, the following Search List rule applies. After a search,
AMY natching items cause the old Search List to be ERASED and
repleced with the newly-matched items, However, if NO matches
occur, then the old Search List is unchanged (i.e., is Nr erased).

"he user can reset the Search List and cause the system to
searcn through the entire database, rather than the current,
limitd search list.
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The othe~r important concept is *SEARCH CATEGORY.1 The user
may specify Zhat searches are to be mad? only on items within
certain "categories." N~ote that categories do NOT have trý be pairt
of the actual name of o'ny item I~n the database. F~or exazple,
suppose the user wants to secarch only for Odesserf~s* vnade with
apples. The appropriate "Search Category" migh.t be I'desserts."
Howeverp, note that the word "desserts" is not part of t~he name of
any item in the database. ThuaG, if the OSearch List," aethod wa~'s
the only way that sea~rches could be restricted to lesF, than the
entire datahase, then it would not be possiblej, for examp~le# to
only seaxch for "desserts.0 By %pecifyirng a "Search Category" the
user can iindt subsequent database vearches, only to items in the
names category. The category can be changed at any time~. It can
also be "cleared" so that the entire databa.se, A1s se~arebad without
any category restricticn.

Finallyo, a distinction is dr&wr betv;,-,n vatching/retrieving
items and displaying them. In 16bis interfacej, the user first
matches itams. When an item is matihed it is automatically
Pretrieved' (i.e., made av~ilable tor display on the ue's
screen). However, it is not, actuall.y displayed until the user
requests it- to be. The user is narvially only told how many items
are matched as tht outcome of a search. Thus, if the user
accidentally er~ter-s a keyword that matches hundreds of items#
he/she is not forced to wdtch all these iteme a-, they are displayed
on the screen. Instead, the user would~ be told that "too many"
.iterm were maetched and would then enter another keyword to pull out
a smaller set of items from the large, initial Search List.

For examrple, if the user searches for all matches to "apple*
perhaps 200 itemr will be retrieved. The user is informed that 200
mfatches resulted from the search. The user then searches for
"pie." Now, only items containing BMOr the words "apple" and *pie"
are retzuieved. This may be only 10 items. In this case the user
may request that all item~ in the resulting l0-itexj' W~arch List be
displayed. A comrnand option is provided for displaying the Search
List.

After the user sees the item desired in the displayed Search
List, he may do another search using exactly the name of the
desired item. Thus, if the user sees "French Apple Pie* in the
dierlayed Search List he may entam thie name exactly. Theiione and
only one item will be matched. The resultikg "0final Searoh List"
will have only one item in it-Freir-h Apple Pie.

Since the desired item has been retrieved, the user may now
wish to see whether the choice is appropriate. When (and onlyr
when) exactly one item is matched can the user request to see
details for "Recipe Choice."

This descri.-,tio-n explains the basic structure of the inter-
face. The corm~wrns shou?.d be more or less self-explanatory wimn
considered in light of *%-his str-ucture. For examples theres is a
commndnr for defining a Search C~ategory. To set the Search Category
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to "desserts" the user would enter: SARCH 'desserts

A 'wildcard" character, &, is provided which automatically
"matches" any item. This character is used just the same as a
normal keywozd. For exanple, if the user entered: SEARCH & then
ALL item in the current search list wouild be counted as "matches."
This *vildcard" property is used in combination with other ommiands
to produce new results. For exasple, to display all the items in
the current Search List the user would enterx SEAMI &A

Similarly, if the user wishes to see the number of items in
the current search list (for example, to determine if the Search
List is small enough to display), then the following command would
be used. SEAM4M &,#

Evert if current Search List or Search Category restrictions
are in effect, the user may still search through the entire data-
base without restrictions. This will not dffect the current
restrictions: these will still be in effect for later searches.
To override any current restrictiuns and make an munrestricted"
search enter the following- SEARCH Kw,&

The reader w'.ll notice that all these comnands are options to
the basic comand "SEARCH." Thus, the basic keyword search command
is: SEARCH Kw where "Kw" is the term the user wishes to match.
Some other examples are as follows:

To search and automatically dibplay all matches (if the number
is less than the value set as "maximum" by the experimenter), the
user wculd enter: SEARCH Kw,D

To "reset" the Search List, the user enters: SEARCH i.e.,
NO keyword is entered. This causes the current, limited Search
List to be reset to the beginning value-the entire database. Then
the next search will be made on the entire database, rather than
just the current Search List. However, if any matches are made, a
new Search List will be created.

To similarly reset tlh Search Category, use: SEARCH ie.,
NO category name is given. Thus, the Search Category name is
"cleared" or *reset" so that searches will be made of the entire
database until a new Search Category is defined.

If the user forgets the current Search Category name, the
system displays the nano when the following command is given:
SEARCH "?

To search and automatically display the recipe if exactly one
match is found, the user enters the command and options shown:
SEARCH Kw,R

The remaining commands can be understood from HELP file for
this interface:
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SEUtCH (C'lcU)~ i WWE~ CVMCIN IS:
SKW* e... * SEARCH 1W '*KW

"mBANK"..RESET SEARCH LIST
K•,D ..... SEARCH FO 1KW; SHO HATCHES
KWo,R ..... MATCH KW; SHOW RECIPE IF ONLY 1 MATCH
KW,E .... . SEARCH, WRESTRICTMD
KWe#..~...SEMXH; SHOW, #& C wMAIO=
*NKE.... *SET SEAJEH CAT .-NAME
-- #D...... SOW ALL ITEMS IN UIST
&,#...... SHW SEARCH LIST SIZE

CIiCE..SHOWS THE MESSAG "GX1D CHOICE*

Interface 2. W-4arge Wiax5 Set

Interface 2 is similar to Interface 1. The basic structure is
identical. In both interfaces, Search Lists and Search Categories
are used. Also, both Interfaces use KW Search Mode. The only
major difference is that Interface 2 uses a large nuniber of
special-purpose cormands to perform the operations that were speci-
fied by adding options to the SEARCH convand in Interface 1.

Refer to the explanation of Interface for information on the
concepts of Search Lists and Search Categories. Also, fox informa-
tion on t1e difference between uatching/retrieving and displaying
items. Retrieved itemr are only displayed if the user explicitly
requests this to be done.

Examples of how to use the various special purpose commands
will now be given:

To p&:form a basic search, use the coumnd SEAtRCH: SEARCH Kw
where KW" is the keyword or phrase to be searched for. The rules
for matching keywords are the same as those of Interface 1.

T reset the category (ie., wake the Search Category) so that
the entire database, rather than just a liimited category will be
searched, use: CAT (Recall that with Interfa.e 1, this would be
done with the conmand option: SEAIi 0). lb reset the Search List
to equal the entire database, use: LIST

After a Search List hat been retrieved, the user can request
to display it as follows: DISPLAY

Even if a Search Category or Search List is in effect, the
user can cause the entire database (rather than just the current
Search Category and Search List) to be searched by using the com-
mand OMACH" rather than SEAME. For example: MA= Kw

This conmand would look for all matches to "Kw" anywhere in
the database, not just the current category or Search List. Thus,
this comad is equivalent to: SEVKH Kw,& in Interface 1.
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To define a Search Categoryp the following command is used:
MAKE CAT name where "name* is the name of the new Search
Category.

The user continues to make selections from the current Search
List, making the Search List smaller and smaller. When only one
item remains in the search list, then the user can see the recipe
associated with that item by entering the commands: RECIPE

Note that if the user makes a search, the newly matched items
constitute the new Search List. If a search results in NO matches,
however, then the previous Search List is left NI•CHAaD, i~e., the
old Search List is NOT erased if no matches are made. But if ANY
matches ARE made, the old Search List is ERASED and REPLACED BY THE
NEW MATK3W.

The main commands of Interface 2 are shoam in its HELP file:

SEARCH KW.......SEARCH FCR mKW"
DETAIL KW ....... MATCH Kv; SHOW RECIPE IF CNLY I MATCH
CAT........... .. RESET CATEGOW NAME
LIST. ....... .. .. RESET SEARCH LIST

SDISPLAY ... .SHW SEARCH LIST
COUNT KW.... .... SEARCH FOR KW; SHOW # OF MATCH
tKVE CAT NAME... SET SEARCH CAT.=NAME

SIZE ............ SHOW SEARCH LIST SIZE
SHOW CAT........ SH1O CURREN CAT. NAME
RECIPE.......... SHOW RECIPE OF lI=E SEARCH LIST ITSM
MATCH ...... ..... STARCH, LNRESTRICTED*

Interface 3. SEQ, Small Czmewnd Set

The structure of Interface 3 is a simple numerical sequence.
To thi user, the database simply seems to be an ordered list of
recipe names, alphabetically arranged. Thus, the user's database
view is a linear sequence. The commands provided in this database
al low the user to retrieve one or more items by specifying their
sequentce numbers. A range of items (e.g., 17-34) can also be
retrieved.

The only other basic concept is that of a PA(G of items. This
means 15 or so items that are grouped together. For example if
items 15-30 are currently being displayed, the user can request the
next Page of items, (e.g., 31-45) or the previous Page (1-15).

Interface 3 uses only a wSmall Command Set" so all the com-
mands are basically options done with the single command: DISPLAY.
The vw:rious operations that can be done with the DISPLAY command
are as follows:

'To display a single item (for example item number 27) enter:
DISPLAY 27
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To display a range of items (say, itemn 27-35) enter: DISPLAY
27-35

The user could Also specify both a single item (or items) as
well as a range (or ranges). For example, to retrieve and display
item 3, 6, 15-20, 27, and 30-35, the user could enters DISPLAY
3,6,15-20,27,30-35

Note that this is very similar to the format that is used by
the experimenter in specifying which items should be retrieved from
the LDB when in the CRLOOP of EXP2E. The experimenter must watch
to make sure the item numbers are entered properly and do not:
specify too large a range. For example, the following commands
should result in errors: DISPLAY 29880 DISPLAY 35-27 DISPLAY
1-500

If the top-most item currently being. displayed is number X
(e.g., if items 25-32 are being displayed, then X-25) then the user
can move back N items (for example 23 items) by the following
command: DISPLAY -23

Since 7 items were on the screen, now, after moving back 23
items, the screen should show 7 new items, 2-9 (i.e., the new
display begins with 25-23-2 and shows 7 items). Similarly, the
user could jump ahead from the bottom-most number on the display
screen. For example, if items 25-32 were being shown, the user
could jump ahead 5 items by entering: DISPLAY +5

This would cause items 30-37 to be on the display screen. The
experimenter oust make sure that the user does not enter a comnand
that would go past either end of the database sequence. For exam-
ple, if items 3-10 were being displayed, the following commands
should be errors: DISPLAY -15 DISPLAY +9997

To show the recipe of a single item, the user enters, for
example: DISPLAY 15,R to display the recipe of item 15.

To move ahead or back 1 page from the currently displayed
items, the user could enter "DISPLAY +8 or DISPLAY -100 for exam-
ple. However, to automatically move ahead or back 12 items, use
the "Page" option as follows: DISPLAY -P or DISPLAY +P

Thus, if items 20-30 were on the display, then "DISPLAY -PO
would cause items 8-20 to be displayed; "DISPLAY +P" would cause
items 30-32 to be displayed. Note that a "full page" of items is
always displayed: Even though only 10 items were being shown, when
the Wdisplay next/previous page" option is used, the next or pre-
vious PULL page of items is shown. If this goes beyond the limit
of the database, then the message "No More Pages" or equivalent
should be given. (For example, if items 1-12 are being displayed,
DISPLAY -P should result in the "No More Pages" response; if items
3-10 are being displayed, the DISPLAY -P should result in items 1-
12 being displayed.)
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The user way also specify a starting point at. which the paging
operation should begin. For example, to show the 12-item page
which BEGINS with item 27 (ie., items 27-39) the user would enter:
DISPLAY 27,P

But to display the page ENDING with item 27 (i.e., items 15-
27) the user would enter: DISPLAY P,27

The HELP file for Interface 3 is shown below:

DISPLAY (OPTION); WHERE lP71ON IS:

Nl-N2 ...... SHOW ITEMS IN RANG Nl-N2
Ni. ....... .. SHO ITE24 N1
-1.... .... MOVE BACK Ni IMS
+*........ HMOVE AHEAD NI ITEMS
NWN2-N3...SHOW 1 IMS Ni & N2-N3
N ,R ....... GEL ITEM NIL & SHOW RECIPE
-P.........DISPLAY BAK I PAGE
+P.... ..... DISPLAY FCPSOM I PAGE
NI,P ....... START AT NI & PA(Z FORQ=
F,Nl.......START AT NI & PAGE BACK*

Interfaee 4. SRQ--Large Comummd Set

The structure of Interface 4 is nearly identical to that of
Interface 3. The only difference is that with Interface 4 separate
commands are provided for the various operations: with Interface 3
these were all done by using optional arguments to the DISPLAY
command.

If the reader has reviewed and understood the structure and
functions of Interface 3, it will be easy to see how the commands
of Interface 4 work. Therefore, the reader should consult the
description of Interface 4 for answers to questions about the basic
operations available to the user of this Interface. The examples
of Interface 4 commands will consequently be brief.

To retrieve a RANGE of items (for example, items 20-27) the
user would enter: RANGE 20-27

As with Interface 3, various combinations can be used with the
RANGE comuand. For example: RANGE 25,29-39,50-55,71

To display a particular item, say item 15, the user would
enter: SIHO 15

To move back N items from the topmost item on the display, use
the BACKUP command. If items 15-20 are on the display, thez.:
BACKUP 5 would cause items 10-14 to be on the display. To move
ahead N items from the bottom-most item# the JUMP command is used.
Thus: JUMP 5 would cause items 26-30 to be displayed.
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There atre several "PAGE-type" conmands to perform the paging
operations described for Interface 3. For example, PPAGE will
cause the preceding "page of items" (.e., the preceding 12 items)
to be shown. NPAGE causes the next page (12 items) to appear.
FPAGE N and PAGEB N cause a page of item to be displayed starting
with item H. For example FPAGE 30 causes items 30-42 to be
displayed; PAGEB 30 causes items 18-30 to be displayed.

To automatically display the first 12 itemu in the list, the
user can enter the comuand ''IRST." To automatically show the last
12 items in the database (i.e., the last 'page"), the user would
enter: END

To reveal the recipe of any item (for example item 15) the
user would enter: RECIPE 15

The HELP file for Interface 4 is as follows:

RANGE NI-N2.....SHOT ITEMS NI-N2
SHOW N..........SH(XJ ITEM N
BACKUP N ........ )G BACK N ITEMS & SHOW
JUMP N.......... JUMP AHEAD N ITEMS & SHOW
RDCIPE N ........ SHCO RECIPE FCR ITEM N
PPAGE ...........SHOW PRIOR PAGE
NPAGE.......... SIM NEXT PAGE
FPAGE N ......... PAGE F0140M FROM N
PAGEB N.........PAGE BACK F10M N
FIRST.........*. .START AT BEGIN; SHOW IST PAGE
END ............. SHOW LAST PAGE cO ITEMS*

Interface 5. K=--ml Ccmmwd Set, Single-Junp, Bwkp

Interface 5 uses a MENU-based, hierarchical structure. All main
commands are options to one primary command, SELECT. In this
interface the user can select just ONE item from the menu of
choices displayed on t1e screen. The inportant concepts to under-
stand are tly.W following,

The user must continue to select items until a menu with ONLY
ONE ITEM is produced. This is called a "Final Menu" and will
consist of the name cf exactly one recipe. The user can see the
details of that recipe by entering: SELECT (i.e., the normal
SELECT command but NOT followed by an item name). Since there is
only one item in the menu, it is assumed that the user wants to see
the recipe for that item.

When the user looks at a series of menus, the "last" or "pre-
vious" menu just seen may be either a higher-level menu or a lower-
level menu. The top menu (i.e., the first menu displayed at the
start of each problem) has the highest level, 1. The next level
menu is level 2, etc. The BACKUP function always moves to the
last-seen menu, whetler that menu wan higher or lower than the menu
currently on the screen. Therefore, there is an important
distinction between moving to the last-seen menu (BACKUP) and
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moving to the "Next lHigher Menu" (i.e., moving from a level 3 menu
to a level 2 menu). (Of course, one moves to the "next lower
level" by making selections front the choices shown on the current
menu.)

The user is permitted to make a sequence of selections frcm a
menu without actually having to return to the menu display each
time a new selection is desired. For example, suppose the
following menu is being shown:

1. Apple Pie
2. Cherry Pie
3. Peach Pie
4. Pecan Pie

The user can first select item 3, peach pie. This will cause
the menu consisting of only peach pie to appear, i.e.: 1. Peach
Pie

The user then enters SELECT to cause the recipe to appear.
Now, suppose the user wants to see the recipe for Pecan Pie. This
was item 4 on the previous nenu. Instead of having to go back to
the previous menu (for example, by using BACKUP), the user can
directly request that the recipe for the "next menu itent be shown.
If the next item is the name of a single recipe, then that recipe
will automatically appear. If the next item represents several
recipes, then a new menu will appear. For exanple, in the present
case, since the. next item is a single recipe (ie., Pecan Pie), the
user can move directly to that recipe by entering: SEifX +

Then the recipe for Pecan Pie would appear. But if the next
item represented several recipes (e.g., Pecan Desserts) then a new
menu would appear instead. Note that the user requests the "next
menu item" but if it is at the bottom of the menu already, then an
error should result.

Examples of command usage follow:

To select a choice (say, choice 3, Peach Pie) from the current
menu, the user enters: SELB'P Peach Pie

Note: ONLY one choice can be made. Otherwise an error should
result. ALSO, note that choices are entered BY SPELLING OUT THE
CHOICE, NOr by entering the Item Number. This is done to make tte
selection process similar to that used in the Keyword interfaces.

To choose next or previous item on a menu (as described above)
the user enters: SELSP + or 0EAMT -

To go to the next higher level menu (for example if the user
is viewing a level 3 menu, then to go to the preceding level 2
menu) ije user enters: SEL "

Aid to go to the TOP menu (i.e., the Level 1 menu), the user
enters. SELWTT T

142



B - 10

To BACKUP to the last-seen or previous wmio, the user enters:
SEIECT P

Tho HELP file for Interk'ace 5 is shown below:

SELEC (CPrfON); WI-7RE 0 PfCtN IS:

IT *ob...... 4 SELE ]Th41 ON MEN1
"MAM" .... SELECT ITEM & SHOW ITS RECIPE

........... SELECT MXrT MENU ITEM
-%, o....a....o.. oS1J PXTOR MENU ITEM

Po ... ... ooo*GO T PREVICKS MIMJ"'s.. .... 9 GO 70 NEXCT 1HIGM•2 MEN

T ....... ... .GO 'I p TOP pEf*

Interface 6. MENU--Small oQucd Set, Single JuWp, NO Backup

Interface 6 is identical to Interface 5 except that the BACUP
option (i.e., SELECT P) is nol: provided. Also the option to move
to the 'next higher menu" (SELECT ") is not used. Therefore, no
additional explanation is neied of the command options that are
available.

The HMLP file for Interface 6 is:

SELECT (tCICN); MAE OMCN IS:

ITEM1 ....... SELECT ITEM1 CN MENU
"BLANK ...... SELCT IT•4 & SII() ITS RECIPE
÷,......... SLECT NEXT MENU ITE2
-............ SELECT PRIOR MENU ITEM

To ......... GO TO TOP MEWJ*

Interface 7. MEM - Siall. CiousarK Set, hblti-Junp, Backup

Interface 7 is very similar to Interface 5. However, now
users czu. make several item selections at once. For exaiuple,
suppose the top menu Ahown below is being displa,'ed:

I. Salads
2. Soups
3. Entrees
4. Desserts

Al.so, suppose that the user kmows from experience that, if Item
4, Desserts, is selected, the next menu presented will be:

1. Hot
2. Cold

Then instead of having to make two separate menu selections
(e.g., 4, then 1) to see the selection of hot desserts, the user
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car enter: SELECT Desserts,Hot and the level 3 menu consisting of
hot dessert selections will be imindiately presented without the
intervening level 2 menu (Hot, Cold). This is what the Omulti-
junip" feature means. This feature is the only difference from
Interface 5. The other cormand options function identically. The
exlerimenter must be careful to make sure that NONE of the items
specified in a multi-jump sequence is incorrect. It is also a
little more difficult for the experimenter to keep track of pre-
vious menus etc.

With regard to BACKUP and: next higher menu functions, the
following rules should apply: when BACKUP is used, the last menu
actually SEM by the user is generated. For "next higher memu" the
next higher menu level is shown even though this might not have
been seen by the .-ser (since the user could have bypassed it with a

u lti-level jump). For example, if the user begins with the TOP
menu (level 1) and jumps directly to level 3 (as in the example
above) then BACKUP would cause the top venu to be shown. But ýnaxt
higher menu" (i.e., SELECT ") would cause the level 2 menu
(HacOMLD) to appear.

The HELP file for Interface 7 is:

SELECT£ (OPTION); WHERE OPTION IS:

ITEMiI02 ...... STLECT ITEM1 FROI MENU; IMU Lkk•ri Nt±"
MENU

wDA"o .......... * ITEM & SHOAW ITS RECIPE
+.... ...... 0...... SEL IT NXT MENU ITEM4

.. .... .......... SELECT PRIOR MENU ITEM
P0 .. 0.0.. ... . . M T0 PREVIOUS MENU
a.........**..... GO TO NEXT HIGHER MENU

T. .. . . . .. ...... G.0. TO MOP PAGE*

Interface 8 ME-N--Small Commnd3 Set, Multi-Junp, NO Backup

Interface 8 is identical to Interface 7 except that the BACKUP
commd option, SELECT P, is not available. Also, the command to
move to the "next higher menu" (SELECT ") is not available. All
other features work exactly the sane. The HELP file for Interface
8 is:

SEUM (OPTION); WHERE OPTIONS ARE:

ITEK4,ITEQ ....... SELECT ITEM4 ON MENU: ITEK2 ON NEXT Nt•EN
"BLAN"*...........SELECT ITEM & SHOW ITS RECIPE
+ ....... ....... SELECT NEXT MENU ITE14
-. ................ SELECT PRIOR NDCT ITEM
T. ...... ......... GO TO 7VP MENU*
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Interface 9. NW--arge Ccmnd Set, Single-3ip, BAOP

Interface 9 is similar in operation and structure to Interface
5. The only difference is that special comrands are provided for
each of the functions, rather than just options in the use of the
SELECT command. The easiest way to understand Interface 9 is by
corparing the comnnds with the options provided in Interface 5:

Interface 9 Interface 5
Comnand Option

SELECT Item .... o. ......... SELECT Item
RECIPE. .................... .'T blaSE

BAC)oeo woeooelso •om@ooooeSLC P

UP9**9*&*... oooooo*... 9*o&SELET *'•

P.... ............. .SEL.• T T
Thus, the meaning of all Interface 9 commands should be clear

if the options of Interface 5 have been understood.

The HELP file for Interface 9 is:

SF!"Y_¶I ITEMI ......... SELDZT ITEMIJ ON MENU
RECIPE........*. . 1....SHOW RECIPE
NEXT ................. SELECT MW. MENU ITEM
PRIR*....... ... ......SELOCT PRIOR MENU ITEM
BACKUP ....... *...*....GO TO PREVIOUS MENU
UP. ........... e ... GO NEXT HIGHER MENU
TOP.................. GO TO TOP MENU*

Interface 10. NLNU-Iarge Commid Set, Single-juup, N!) BaPli

Interface 10 is the same as Interface 9 except that the BACKUP
cowmand and the conmand to move to the "next Uigher menu' (UP) are
not included.

The HELP file for Interface 10 is:

SELECT ITE*l.........6ELDCT IThl ON MENU
RECIPE ............... SHOW RECIPE
NET.. ........... .. ,. SELT NEXT MENU ITEM
.ROR .. .......... * SELECT PRIOR MENU ITE24
TOP..................7) TO TOP MENU*

Interfaae 11. MEND-Large Cumumd Set, Pblti-Jump, BAOW

Interface 11 is identical in structure and function to Inter-
face 7. The only difference is that specific commands have been
used instead of options to the single command SELECT. A special
"JUMP" command has also been added for the multi-jump condition
(i.e., making multiple selections at one time). Now,, the SELECT
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command can only be used for making ONE selection at a time. The
JUMP command MUSTr be used when making more than one selection at a
time. (Remember, single aim nulti-juxp selections both used SELECT
in previous interfaces.)

The HELP file for Interface z1 is:

SELECT I ......... SELECT OITEl3 ON MENU
JtMP ITEMI1,ITE ..... SELECT ITEM1 ON MENU; ITEM2 ON NEXT

MENU
RCIPE............... * SHW RECIPE
BACKUP............... G TO PREVIOUS MENW
UP................... GO 1.0 NEXT HIGHER MENU

T ... ........ ...... SELECT NEXT MENU ITEM
PRI. ................ SELECT PRIOR MENU ITEM

Interface 12. MENU-Large Coimmnd Set, Multi-Jump, 110 Backup

Interface 12 is identical to Interface 11 except that the
BACKUP command is no longer available. Also, the command to move
to the "next higher level" (UP) has been omitted. The HELP file
for Interface 12 is:

SELECT ITEM ........ SELECT "ITEM" FROM MENU
JUMP ITEMI,ITEK? .... SELECT ITEMCL ON MENU; ITEM2 ON NEXT

MENU
RECIPE .............. SHOW RECIPE
NE... * .* ... . .e. .. . .SELECT N=)T MEUJ ITE4
PRIOR ..... *........SELECT PRIOR MENU ITEM
TOP. ... .a. . .. V .. . G.00 TO TOP MU*
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APPENDIX C

Instructions

Interface 1. KWq 8ul,

Thiz is an experiment to study how to make couputers easier to
use.

In this experiment you will be asked to solve a series nf for
separate problemn. For each problem you will have to ge;; inforam-
tion out of the oqmuter. The problems are about menu planning and
food recipes. So the information you will be trying to get will be
names of different food dishes. For exanple, you Wnght be asked to
prepare a dinner which includes a fruit pie for desseri. Then you
might want to get the recipe for apple pie.

A worksheet is provided for each problem. As you get food
recipes out of the computer# you might want to jot down notee.
After you feel satisfied that you have the best set of ec~ipes to
solve a problem, make sure you write dwa the recipe n,.s you ha'ie
chosen cc the wvrksheet so we. will have a record o& youz" final menu
plan for each pro)le".

Now you will be shown how to use t!e cnm•pter tc get recips.
Try to follow the examples closely rnd be sure to esk the
experimenter if you have &iy qu•stions.

First, a problem will be automatically prexenteO to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem rppees, read it carefully.
ieel free to jot down any notes about the problem that you feel
might be helpful (but don't worLy about forgetting the details of
the problem--you can see Lhe prrtlem again wheaever you wish).

After you have studied the problem, press any key to begin
working on it. Shortly after yr.u press a key to begin work, the
display screen will change. At the Lottom left corner of the
Jisplay are the words "EDrEk COMMAND:'. Tnis is where commands TO
the coffpuver are ehtered, The cwputer will work on each command
you ejitar and will try to csirry out your instructions.

Study the inforvation that comes back from the computer.
Then, when you arf ready, enter your next command. You will keep
gi,,ing conmrrnds em- gottiN. infornatiun bak until you have so]ved
the problem to pour own satisfaction. Then, tiere is a special
command to tell t1he computer that you are done with the current
prcolem and ready to So on to the next problem.

The computer system gives you the following commands for
getting inturnaticn cut of its stozage files. T."hese conmands are:

SFARH KW .......... SFARCH FOR IKW"
KW#,n. ............... .SEARCH FOR KW; SHOW MATWHES
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W-LIST.... ...... •RESLr SEARCH LISTDISPLhYe a..e... 9 .... SHO CoWLETE WARC] U7.1"
FREE* ......e... e...... 9* ELIMIM"TE SEARCH UIS11 FCR NWSAC
KWfRCLPE CHOICE...SRJWS THE ME•SSAGE NXX CA WICE" TY OE(•

MATICH IN SEARCH LIST
,D. ..... ...... . .. .SHOW ALL ITEMS IN LISTPROBLEM... * ...*...e 9* SHM• 7W CURM PROU

NE PFCOBLEM a.. * .*e*SOS• 14 PROMM•

aefore giving a detailed explanation of these coz,=As, it in
impoztant to understand the term 'keyword". A Okeyword"
(abbreviated OKW") is just a word or group of letters that the
conputer tries to fid in its stcreqe files. Whenever it fCUds t&e
keyword i.i a recipe name, that ia called "finfiny a MATCH,* For
example, if you told the cuqpter to look for a recipe containing
the keyword OFISH" it would match the recipe for "BAKED FISH",
"vf.)FISH BMM"S, "FR3ED FJSH", etc. Keywords are the way yr tell
the cauputer what itimrs you are looking for.

**C** SEARCH *****

SEATU will CKY fin ] the matching items and get them ready to
display- it will NCW actually display the. Tn fact, it wo't do
ANYthing except lo ate the matching items and get them ready to
display.

Try the following aximple:

Plan a dinner menu viich includes fish as the main dish.

SEAPC3I FISH (followed by RETURN key)

You will see tUat the conputer shows you that the con•and %as
carried out CIK but does not show you any items. This is a safe way
tc find items if yot do not know bow many items might be matched.
There is a special convard-word to show how many itens wre found.
Enter the following -txavp..e:

&,# (followed by RETURN key)

Now the conputer wilL tell you that your last SEARCH (looking
for "FISH") found 12 items. Since this is not too many, you could
safely ask the comp.;ter to display all the items it fo:ind. This
will be explained more fully later.

"The computer will now search and when the iearching part is
done, it will show how nany items were found and are ready for
display.

•**** SEARCH LISTS *****

There are about 2000 recipes stored in the coqputer. Haover,
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when looking for keywords, the ooqwpter does not. always cbec AML
2000 recipes. It only checks recipes in the current "search list'.
The search list is the list of itens the conrter thinks you are
most interested in.

At first, the coqmter has no way of knowing which recipm yoo
are most interested in, so it will begin by checking all 2000
recipes for the keyword you enter. So at firlt the nearch list is
all 42000 recipes stored in the computerl but suppose yna are
intererted in bakeS fish reozipes.

You rdght first enter SEARCH FISHO. The computer will fiAd
all recipes containing the keyword *FISH". Suppose there ire
fifteen recipes containinq this keyword. You will see Um list of
these itemn by using the con, ud DISPLAY.

**** Jt A,1t

Displaying the Sea'cxh Etint

The SEARCH cot.mrnd, when used alone, wth just a keyword,
sinply searches for recipes containing the keywor,, W. makes up a
search list based on all the recipes it finds. I. does nothing
else. In particular, it does nut display any items viAhi it finds.

However, eventually you will want to see the itemn which the
co~nputer has found and put into the new se&rch list. To display
the items which the coqmpter found arid put into the current Search
List, use the conarxd-word DISPLAY. Enter the following exanple:

&,D (return)

This causes all the items in the current Search Liat to
appear. (Remenber, you made a Search List before by seaichbng for
FISHM) The display would look like this:

FISH IN A LNSKET
MEAT FISH POULTRY

C(XDFISII BALLS
FRIED FISH

.OVEN FRIED FISH
ITAMED FISH
FISH CHOWED.

MEAT PULTRY FISH
BROILED FISH

DEEP FRIED FISH
HEFPB BAKED FISH
SCALAUD FISH

STWFLD FISH

Ycou can always ask the computer tc di3play all the items in
the search list, but it is first a good idea to make sure there are
not too many items in the list.
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Notice that only sove of the items in this list are actually
main dish recipes. But now, if you search again using the keyword
"FRIEDw, the computer will ONLY check the itams you just found--
iýems containing the word 'FISH". Se) this time, the couter will
check a ,uch smaller wsearch list'. The search list will consist
only of the items you just found and these items all contain the
word "FISH'. IMnen the computer checks this smaller search UIsts it
will find only two ittne containing the new keyword WERL .. Thexe
two items will then be combined into a new, even smaller search
list as e'hown below:

FRIED FISH
OVEN FRMED FISH
-DEEP FRIED FISH

Now the coputer has found all the items containing the word
"FISH" AND the word "PRIM". So you have successfully found al l
the fried fish recipes.

Notice that when you did the second search, looking for
recipes containing the word "FRIED', the computer did not check
recipes like steamed fish or codfish ballv because these were NOT
in the search list at the tine the second search was irvie.

After the second search, since three items were found that
matched your keyword, a new search list was made with only THREE
iterm.

If NO recipes were found in the OeaLch list to match you,-
keyword, THEN THE OLD SEARCH LIST (cctaining 13 FISH items) WYZD
BE LEFT UNCHAMGED. This is an inportaat point to remenber. The
search lisit -s only changed when items matching your keyword are
actually found.

So you see that the computer qradually zeros in on the items
you are looking for by muking the searca list smaller and smaller
after each scarch. This is the basic idea of the 'search list"
conuept

Resetting the Search LAst

Perhaps you discover that yo, entered a poor keyvard choice.
Or perhaps you want to search for a comlev.ely different recipe.
Then the small search list. waih the cuotputer has fo red may not
contain the items you wan.t to caock. Instead you may want the
coaputer to !earch thrnugh all 2000 rMD per. To do thf. , You nust
"reset" the seauch 2ist.

To do this, vse the WW-LIýT com'ind-wurd.

N*-U• ST (followed by return)
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Now, the next time you request the computer to search for a
keyword, all 2000 recipes will be checked and a new search list
will be made up afterwards.

Normallyp when the computer checks for iter and finds
matches, the OLD Search List is thrown out and a NZW Search List,
based on the New matches, is made up. However, there are tires
when you might want to keep the current Search, List and just AM to
it. The next coamrnd explains this.

***** FM****

E-iminate Search List for NEXT Search LY

Suppose you are looking for seafood dinners and have mnde up a
search list cotaining the f.olowlng:

FRIED FISH
OVEN FRIED FISH
DEEP FRIED FISH

Tkese are all items you might want to use. But you also want
to check for some additional items and add them to your Search
List. Suppose you wanted to check to see Af the computer had
recipes for baked fish. If you searched for baked using the stan-
dard corim'and:

SEARCH BAKED &,d

the computer would -Mi check your CURRENT Search List. Since the
culirent list does NOI contain any baked items, no matches would be
found. Or, you cuuld Set rid of your search list first with the
NEW-1AST convand-word. Thien whtn you did SUARC_9 BAK), the entire
computer file would bc checked ard a new Search List would be made
up of all baked itena ... but them you would have lost your origi-
nal Search List. This problem can be solvel with the FREE conmand.
This tells the computer that the nuxt eearch should cover the
ENTIRE storage file an. that ary matches should just be added to
the current Search List -dthout starting a new list. For example,
try this:

NEW-LIST (return)
SEARCH FRIED (return)

FREE (return)
SFARIMi BAKED (return)

DISPLAY (return)

BAKED FISH
DEEP FRIED FISH

FRIED FISH
HERB BAKED FISH
OV2N FRIED FISHI
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The only new cmnmand-wrd is FREE. The sequence you enteLd
did the following: rirst, the current Search List was eliminated
so the computer would check the entire storage file. Then the
computer checked for all items containing the keyword FRIED. Then,
you told the conputer that the NWT search should cover the entire
storage file, not just the newly-mae Search List (which contains
all the items with BAKED in their name). Then, the next command-
word said to find all items with BAKED and to ADD these items to
the current search list. Finally, the last cociMnd-word told the
conquter to show the final Search List. Is you can see, the final
list contains BOTH FRIED items AND BAKEU 3tems.

To make a search list that contains only the item you are
after, you should entert

SEARCH HERB (return)

Now exactly one item is matched. You must still check to find
if the recipe choice meets the needs of the problem. Since there
is only one item in the search list, you can enter the comnand:

SEARCH HERB, RECIPE CHOICE (return)

If the choice is appropriate, the computer will give you the
mess age:

"GOOD CHDICE!"

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:

NEW PROBLEM (return)

This would complete the problem.

When you have completed all the problems, then enter:

You shoulA carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the comnands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commards.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by areturn" key)
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Instnuctions

Interface 2. XW, Large

This is an experiment to study how to make conputers easier to
USe.

In this experiment, you will be asked to solve a series of
four separate problems. For each problem you will have to get
information out of the computer. The problems are about menu
planning and food recipes. So the information you will be trying
to get will be names of different fo;od dishes. For example, you
might be asked to prepare a dinner which includes a fruit pie for
dessert. Then you might want to get the recipe for apple pie.

A worksheet is provided for each problem. As you get food
recipes out oi the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipes to
solve a problem, make sure you write down the recipe names you have
chosen on the wrksheet so we will have a record of your final menu
plan for each problem.

Now you will be shown how to use the computer to get recipes.
Try to follow the examples closely and be sure to ask the
experimenter if you have any questions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful (but don't worry about forgetting the details of
the problen--you can see the problem again whenever you wish).

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where coimmands T
the computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next comnand. You will keep
giving comuands and getting information back intil you have solved
the problem to your own satisfaction. Then, there is a special
COMPLETE SEARCH LIST.

FREE**......... e....ELIMINATE SEARCH LIST FOR NEXT SEARCH
RECIPE CHOICE ...... SHOW5 THE MESSAGC "GOOI) CHOICE" IF CNLY

ONE MAT1CH IN SERC LIST
e.& e....e........ * .. .. WILDAR CJA17 *

PI•8EM.***..........SHOWS9 THE CURRENT PROER
NEW PROBLEM9o9......SHCWS NEXT PROBLEM
DELETE KW.......... EXCLUDE KW FROM NEXT SEA)R
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NEW-LIST.....9 . ..... RESET SEARCH LIST
DIS . .* * SHOW COMPLET'E SEARCH LIST
FREE .... ..... ...... ELIMINATE SEARCH LIST FUR NEXT SEAREN
RECIPE CHOICE......SHOWS THE MESSAGE. V= CHOICE" IF ONUL ONE

M.ACH IN SEARCH LIST
&................ .WILDCARD CHknAk--R*
PIM 1 e24. .... . ....... S1• THE CURRENT PW.MM
NEW PROMLeP.. .SH0WS NEXT PROBLEMDONE........ ....... EXPERM• COMPLETED

Before giving a detailed explanation of these conmands, it is
important to understand the term "keyword". A Ikeywordw
(abbreviated IKW") is just a word or group of letters that the
coUputer tries to find in its storage files. Whenever it finds the
keyword in a recipe name, that is called Ifinding a MATCHO. For
example, if you told the computer to look for a recipe ocntaining
the keyword "FISH" it would match the recipe for 'BAKED FISHg,
"C=FISH BALLS", 'FRIED FISH", etc. Keywords are the way you tell
the computer what items you are looking for.

***** MEARCH *****

SEARCH will ONLY find the matching items and get them ready to
display- it will NOT actually display them. In fact, it won't do
ANYthing except locate the matching items and get them ready to
display.

Try the following example:

Plan a dinner menu which includes fish as the main dish.

SEARCH FISH (followed by RETURN key)

You will see that the corputer shows you that the courmand was
carried out OK but does not show you any items. This is a safe way
to find items if ycu do not know how many items might be matched.
There is a special conmand-word to show how many items were found.
Enter the following example:

SIZE (followed by RETURN key)

Now the conputer will tell you that your last SEARCH (looking
for "FISH") found 13 items. Since this is not too many, you could
safely ask the computer to display all the items it found. This
will be explained more fully later.

The computer will now search and when the searching part is
done, it will show how many items were found and are ready for
display.

***** SEARCH LISTS *M***
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There ara about 2000 recipes stored in the owluter. Iobnver,
dhen looking for keywords, the owiruter does not always chock ALL

2000 recipes. it cnly chevks recipes in the ourrent "sarch list".
The search list is the list of items the computer thinks you are

oxst interested in.

At first, the coputer has go way of knowing wvich recipes you
are most interested in so it will begin by checking all 2000
recipes for the keyword you enter. So at first the search list is
all 2000 recipes stored in the conputer. But suppose you are
interested in baked fish recipes.

You might first enter "SEARCH 21ISH1. The coputO, will find
all recipes containing the keyword LFISHO. Suppase there are
fifteen recipes containing this keyword. You w!l1 see the list of
these item, by using the cwimuand DISPLAY.

***** DISPlAY *****

Displaying the Search List

The SEARCE command, when used alone, with just a keyword,
sinply searches for xecipes containing the keyword and makes up a
search list based on all the recipes it finds. It does nothing
else. In particu3ar, it does not display vny iters which it finds.

However, eventually you will want to sea the items which the
computer has found and put inho the new search listo To display
the items which the corrp:ter fcound &0 pat into the cuixnt Search
List, use the command-worJ DISPLAY. Enter the followin exampie:

DISTLAY (!:etu:a)

This causes all the items in the current Sea.ch List to
appear. (Remember, you made a Search List before by searching for
FISH.) Tlhe display would look like thist

FISH IN A BASKE
MEAT FISH POUIM

CCDFISH BALS
FRIE FISH

OVEN FPIED FISP
STEAM FISH
FISH CHOWER

MEAT POMMY FISH
FIXLED FISH

DEEP FRIED FTSH
HEPB BAKED FISH
SCALLPD FISE

SUNRTF) FISH

You can always ask the computer to display all the iterrs in
the search list, but it is first a good idea to make sure ther.e are
not too many items in the list.
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Notice that only seioe of the items in this list are actually
main dish rec?.pes. But now, if y:ot search again, using the keyword
"FRIEtV the comgputer will ONLY check the items you just found-
items containing the word "FISH". So this time, the oomatar will
check 3 much smaller "search list". The search list will consist
only of the items you just found and thesa items all contain the
word OVISH". When the coqwuter checks this saller search list, it
will find only two item containing the new keyword "FRIED. These
two items will then be combined into a new, even smaller search
list as shown below:

FRIED FISH
OVEN FRIED FISH
DEEP FRIED FISH

how the coq-uter has found all the items containing the word
"FISH" AMD the word "FRIED'. So you have successfully found all
the fried fish recipes.

Notice, that when you did the second search# looking for
recipes containing the word "FRIED", the computer did not check
recipes like steamed fish or codfish balls because tese were NW
in the search list at the ttme the second search was made.

After the second search, since three items were found that
matched your keyword, a new search list was made witb only THREE
items.

If NO rercipes were found in the search list to match your
keyword, THEN THE OLD SEARCH LIST (containing 13 FISH items) hOUDL
BE LEFT UNCHANGED. This is an important point to remember. The
search list is only changed when items matching your keyword are
actual ly found.

So you see that the computer gradually zeros in on the Items
you are looking for by making the search list smaller and smaller
after each search. This is the basic idea of the "search list"
concept.

***** DELETE ****

Sometimes, yoo may wish to match all the items in the search
list that do NOT contain a particular keyword. For example,
suppos:;e you want to see the recipes for FRIED FISH. But your
search list ccntains other types of fried foods as well:

DEEP FRIED FISH
FRIED FISH

In this case, you might want to ELIMINATE the two fish iteus
from the search list. You can do this with the DELETE command-
word. If you enter:
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DELET'E DEEP (return)

the computer will check the search list and match all the item
that do NCT contaL the. keywrd FISH. So thr. search list would end
up as:

FRIMD FISH
OVEN FRIED FISH

With the DELETE command-word, whenever a match is made, the
matching item is deleted or removed from the current search list.

N** EW-LEST ***

Resetting the Search List

Perhaps you discover that you entered a poor keywurd choice.
Or perhaps you want to search for a completely different.. recipe.
Then the small search list which the computer has formed may not
contain the items you want to check. Instead you may want the
corputer to search through all 2000 recipes. To do this, you must
"reset" the search list.

To do this, use the NEWVLIST coaM-word.

0KW-LISr (followed by return)

Now, the next time you request the computer to search for a
keyword, all 2000 recipes will be checked and a new search list
will be made up afterwards.

Normally, when the computer checks for items and finds
matches, the OLD Search List is thrown out and a NEW Search List,
based on the New matches, is made up. However, there are times
when you might want to keep the current Search List arid just AM to
it. The next comnand explains this.

*h*** FREE *****

Eliminate Search List for NEXT Search ONLY

Suppose you are looking for seafood dinners and have wAxe up a
search list containing the following:

FRIED FISH
OVEN FRID FISH
DEEP PTIED FISH

These are all items you might want to use. But you albo wwir
to check for some additional items and add them ;c your Search
List. Suppose you wanted to check to see if the computer had
recipes for baked fish. If you searched ior baked using the Rtan-
dard command:
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SFARCH EAKED

the coputer would COLY check your CURRENT Search List. Since the
carrent list does OT contain any baked items, no matcles would be
found. Oz, you could get rid of your search list first with the
NEW-LaST comrurd-word. Then wnen you did SEARCH HAKED, the entire
coqvuter file would be checked aid a new Search List would be made
up of all baked iters...but then you would have lost your original
Search List. This problem can be sclved with the FREE command.
This tells the computer that the next search should cover the
ENTIRE storage fi le and that any maLches should junt be added to
the current Search List writhwt starting a new list. For exanple,
try this:

NEW-YLIST (return)
SEARCH FRIED (return)

FREE (return)
SEARCO BAKED (return)

DISPIAY treturn)
RWM FISH

DEEP FPJED FISH!
FRIED UISH

HERB BAKE) FISH
OVN FRIED FISH

The only new comand-wo.d is FPkEE. The seg-ence I-&u enered
dic the following: First, the current Search List was eliminated
so th9 computer would check the entize 6torage file. Then the
'-uqputer checked for all itens containing the keyword FRIED. Then,
you told the computer that the NEXT search should cover the entire
stoiage file, not just the rewly-mi3e Search Lict (which contains
all the items with BAKED in their name). Then, the next command-
word said to find all items with BAKED and to ADD these iteis to
the current search list. Finally, the last ccr.i-word told the
conputer to show the final Search List. As you c¢ see, the final
list contains B0OM FRIEM items AND BWKED items.

To make a search list that contains only the item you are
after, you should enter:

SFAAi. HW (return)

ow, exactly one item is matched. You must still check to find
if the recipe choice meets the needs of the problem. Since there
is only one item in the seurch list yni can enter the comTewds

RE;IPE CHOICE (returni

If the choioc is appropriate, the corm'tk will give you tho
Trs age:

"GOW CHOICE&O

Now you would write the naura of the recipe or, your answer

158



C - 13

worksheet and indicate you are ready for the next problem by
entering:

NEW PR)BLEM (return)

This would couplete the problem.

When you have coupleted all the pioblems, then enter:

DONE

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the comnrds in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the convands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return" key)
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Instructions

tEnterfae 3. seqmentiale Smea.l

This is ai experiment to study how to neke cauputers easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get infoima-
tion out of the colpiter. The problems are about menu planning and
food recipes. So thex information you will be trying to get will be
names of different food dishes. For example, you might be asked to
prepare a dinner which includes a fruit pie for dessert. Then you
might want to get the recipe for apple pie.

A worksheet is provided for each problem. As you get food
recipes out of tie computer, you might want to jot down notes.
After you feel satisfied that you hove the best set of recipes to
solve a problem, make sure you write down the recipe names you have
chosen on the wrksheet so we wil have a record of your final menu
plan for each probltm.

Now you will be shown how to use the computer to get recipes.
Try to follow the examples closely and be sure to ask the
experimenter if you have any questions.

First, a prob. em will be automatically presented to you on the
display. You do nct have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot ]cwn any notes about the problem that you feel
might be helpful [bit don't worry about forgetting the details of
the problenw-you ca•, see the problem again whanever you -isn).

After you ha ie studied the problen., press any key to begin
working on it. Siortly afteL you press a key to begin work, the
display screen w: 11 change. At the bottom left corner of the
display are th. w(rds "ENTER CCMMAND:". This is where commands TO
the computer are cntered. The cooputer will wrk on each connand
you enter and v1il] try to carry out yotr instructions.

Study the irformation that comes back from the computer.
Then, when you art ready, enter your next conmmad. You will keep
giving voumando &A getting infon.ution back until you have solved
the problem to your own satisfzction. Then, there is a special
comnmand to tell the computer that you arle done with the current
problem and ready to, go on to the next probletm.

The structui e of the experiment is a simple numerical
sequence, The ditwbase simply soems to be an ordered list of
recipe names. Thu 3, your database view is a linear sequence. -Me
commands piovidec xn this database allow you to retrieve one or
more items by sc ifying their seqence nimbers. A renge of iters
(t;.g., 17-34) can iilso be retrieved.
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7he W12 file is shown below:

DISPLAY (QCNflCX); WRERE OPTICN IS:

I-N2 .............. SF W IT~1S IN M4M N-N2
SKl........o ... S•WITEM N1

-[.... ...... ...... ..MJE DK Ni T
4W~& + 94,o .. ... .. 91MOVE AHEAD In =TDS
fUH2-W* ........... SHOW ITEMS Ni & N2-N3
N,RECIPE CHVICE. , .PRESENTS THE MESSAGE "GOCD CK)ICEO
-P*....... .*.**. ... DISPLAY BACK 1 PAM

. ............... . ..D Y FCMI 1 PAGE
WP 3 ........... .... S AT Ni & PAGE
rNx.............. .START AT N1L & PAGE EK*

The only other basic concept is that of a PAGM of items. This
means 15 or so itews that are grouped together. For example, if
items 15-30 are currently being displayed, you can request the next
Page of items, (e.g., 31-45) or the previous Page (1-15).

All the conmmnds are basically options done with the single
command: DISPLAY. The various operations that can be done with
the DISPLAY command are as follows:

To display a single item (for ex&iple item number 27) enter:

DISPLAY 27 (press return)

To display a range of items (say, items 27-35) enter:

DISPLAY 27-35 (press return)

You could also specify both a single item (or items) as well
as a range (or ranges). For examplee, to retrieve and display item
3,6, 15-20s 27, and 30-35, the user could enter:

DISPLAY 3,6,15-20,27,30-35 (PRESS REIUR4)

Make sure the item nunbers are entered properly a&-'d do not
specify too large a range. For example, the following comnands
should result in errors:

DISPLAY 29880
DISPLAY 35-27
DISPLAY 1-500

If the top-most item currently being displayed is number '

(e.g., if items 25-32 are being displayed, then X-25), then you can
move back N item (for example 23 item) by the following conv•m•d:

DISPLAY -23 (press return)

Since 7 items were on the screen, now, after moving back 23
items, the screen should show 7 new items, 2-9 (i.e., the new
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display begins with 25-23-2 and shows 7 items). Similarly, you
could jump ahead from the bottom-most number a, the display screen.
For example, if items 25-32 were being shown, the user could jump
ahead 5 items by entering:

DISPIAY +5 (press return)

This would cause items 30-37 to be on the display screen. Make
sure that you do rot enter a wmiand that would go past either end
of the database sequence,! For example, if items 3-10 were being
dircplayed, the following omuands should be errors.

DISPLAY -15
DISPLAY -9997

To get the message "Good Choice' you enter, for aeample:

DISPLAY 15,RECIPE CHOICE (press ret'lrn)

This command will work when there is oaly one recipe in the
search list.

To move ahead or back one page from the currently displayed
items, you could enter "DISPLAY +8 or DISPLAY -lC" for example.
However, to automatically move ahead or back 12 items, use the
"Page" option as 'olows:

DISPILiY -P (press retuun) or DISPLAY -P (pres•s retur.n)

Thus, if items 20-30 were on the display, then "DISPTLAY -P"
would cause items 8-20 to LL displayed; "DISPLAY 4-P" would Causa
items 30-32 to be displayed. Vote that a Ofull paige" of items is
always disp1~-s3; evez -hough only 10 items were birg shown, when
the "Display Next/Previcva Page" option is used, tVe next or pre-
vious FULL page of iteni. is shown. If this goes beyond the limit
of the database, then thte message "No More Page'" oti an equivalent
should be given. (For exomple, if itena 1-12 are being displayed,
DISPLAY -P should result in the *No More Pages" :esponse. If items
3-10 are being displawyd, the DISPLAY -P should result in items 1-
12 being displayed.

You may also specify a starting point at vbhch the paging
operation should begin. For eranple, to show the •2-item page
which BEX3NS with item 27 (i.e., iteim. 27-39) enter:

DISPIA' 27#,P ýpress :eturn)

But to display the page ENDING with item 27 (i.e., items 15-
27) enter:

DISPLAY P,27 (press return)

N~w exactly ona item is matched. You must still check to find
if the recipe choice meets the needs of the problein. Since there
3s only one item in the search list, you can enter the command:
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NtRCIPE CW')ICE

If the choice is appropriate, the ccqputor will give you the
message:

"GOD CHDICE I"

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
enteriig:

NEW PRFBO&I (return)

This would couplete the problem.

When you have completed all the problems, then enter:

DONE

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this computer system. Try to solve each problem in
tie way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the comnand:

READY (followed by "return" key)
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Interfaae 4, Sequential, Large

This ic at. expc•:,.mnt to study bow to wake cnnouterR edsie: to
use.

Ti this experiment yok will be asked to solve & series of four
separat'4 problems. For each problem you will have to get informa-
tion out of t6v coqmptzr. The prublems are A'sbit menu plann ing and
food recipes. Zo the information you will be trying to get will be
names cf differeunt food dishes. For example, you night be asked tc
prepare a dinner which includeo a fruit pie for dessert. Then yw
might want to get the recipe fcr apple pie.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the bzst set of recipes to
solve a problem, make sure you write down the recipe nanes you have
chosern on the workLAheet so we will have a record of your f.nal menu
plan for each problem.

Now you will be shown how to use the cotputex to get recp1.s.
Try to follcw the examples closely and be sure to ask the
experineicer if you have imy questIRiii.•

FLst,. a problem will be iutexatically presented to you on the
display. You do not have to do anything except wait intil the
problem shows up. When the problem appears, read it -arefully.
Feel f rue to jot down any notes about the problem that you feel
might be helpful (biu don't worry about forgetting the details of
the problem-you can see the problem again wheiever you wish).

After you have studied the problem, press Any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner cf the
display are the words "Fzrlk COMMANW:". This is where commands TO
the computer are entered. The xxoputer will work on each commnd
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next proolem.

The following commands must be used to retrieve the items:

DISPLAY (OPTION); WHERE OPTICN IS-

RANGE Nd-N2 ........ SHOW ITE4S NI-N2
SHOW N ......... . ... SHOW ITEM N

164



C - 19

BACKUP No.........GO BACK N ITEMS & SHOW
JUMP No ......o .o . ... JMo P AHEAD N ITEMS & SHOW
N,RECIPE CHOICE .... PRESENTS THE MESSAGE "GOOD CHOICE"PPAGE .............. SHOW PRIOR PAGE
NPAGE... ... I........ SHM NEXT PAGE
FPAGE N .......... PAGE FP01AR F"UM NFAGEB N ....... o.... PAGE BACK FROM N•

RST.. ............ STARC' AT BEGINNING; SH0W IST PAGE
END. ............a.g Soo o LAST PA(G CW ITEM*

The structure of the experiment ib a simple numerical
sequence. The database simply seems to be an ordered list of
_ecipe rnazr.fs. Thus, your datobase view is a linear sequence. The
commands provided in this database allow you to retrieve one or
more itemis by specifying their sequence numbers. A range of items
(e.g., 17-34) can also be retrieved.

To retrieve a range of items (for example, items 20-27) enter:

RANGE 20-27

Various conbinations can be used with the RANGE command. For
exasple

RANGE 25,29-39,50-55,71

To display a particular item, say item 15, you would enter:

SHOW 15

To move N items from the topmost item on the display, use the
BACKUP command. If items 15-20 are on the display, then:

BWXUP 5

would cause items 10-14 to be on the display. To move ahead N
items from the bottom-most item, the JUMP command is used. Thus,

JUMP 5

would cause items 26-30 to be displayed.

There are several "PACE-type" comnands to perform the paging
operations. For example, PPAGE will cause the preceding page of
items (ie., tfhe preceding 12 items) to be shown NPAGE causes the
next page (12 items) to appear. FPAGE N and PAGEB N cause a page
of items to be displayed starting with item N. For example, FPAGE
30 causes items 30-42 to be displayed; PAGEB 30 causes items 10-30
to be displayed.

To automatically display the first 12 items in the list, you
can enter the command "FIRST". To automatically show the last 12
items in the database (i.e., the last page), enter END.

To get the message "Good Choice" enter for example:
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SHOW 15,RSCIPE CHOICE

if the choice is appropriate, the computer will give you the
message:

"GOOD CHOICE!"

Now you would write the name of the recipe-choice on your
answer worksheet and indicate you are ready for the next problem or
next part of the problem. When you retrieve all the items required
then enter:

NEW PROBLEM (return)

This would complete the problem.

When you have completed all the problems then enter:

DONE

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the conmands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return" key)
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Instructions

Interface 5. Single Jump,, S=1i1, Ba&kup

This is an experimnt to study how to make copuiters easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the coaquter. The problems are about menu planning and
food recipes. So the information you will be trying to get will be
names of different food dishes. For example, you might be asked to
plan a dinner which includes fish, vegetable, and some form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem.

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if you have any questions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful (but don't worry about forgetting the details of
the problem-you can see the problem again whenever you wish).

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where comnands TO
the computer are entered. The computer will work on each comnand
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving conmands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problew.

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of ccmmands you will be using to solve
all the problems.
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SELECT (OPTION~); WHERE OP'I1ION IS:6

Too..* ...................... , TO TOP MENU

., N .... . .. .. . . . . . . . . LT ITEM (N MENU
+ ......................... gELIT NEXT MENU ITEM

............. 1LECT PRICP. MENU ITEM
P0..................8000...000 TO PREOS MENU

H ................. 70T N=X HIG1WR M=N

ITEM NAMERECIPE CHOICE...GIVES YOU THE MESSA(G "GOOD CHOICE"

Just to get startedo when you see ENTER COMMAND: at the
bottom of your screen, you will use the commnand:

SELECT r (return)

The following menu will then be displayed on your monitor:

APPETIZERS SOUPS SAIADS MAIN DISHES
DESSERTS SIDE DISHES BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, you would enter:

SELECT MAIN DISHES (return)

The coquter will then display the following sub-menu on its
screen:

MAIN DISHES

BREAKFAST LUNCH DINNER

Your choice from this menu would be:

SELECT DINNER (return)

because you are searching for a dinner menu. The coqputer will now
give the next display:

MAIN DISHES (DINNER)
VEGETARIAN NON-VEGETARIAN

Since you are looking for a menu that contains fish, your next

response would be:

SELECT NON-VEGETARIAN (return)

The computer still has another sub-menu in the recipe data-
base, and it will print out:

MAIN DISHES (DINNER, NON-VEGTARIAN)

MEAT POULTRY SEAFOCI)

Your next response would be:

SELECT SEAFOCD (return)
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You wi 11 get another sub-menu:

SEAFOOD FISH TMW

You will enter:

SELECT FISH (return)

Inmediately after that the computer will give you a list of
items containing Fish:

BROILED FISH
CODFISH BALL

DEEP FRIED FISH
E`UIDER PJENCALL

FRIED FISH
HADOCK SHRIMP BM

HALIBUT ROYALE
HIRB BAKED FISH
OVEN FRIED FISH

SA4 I)F
SAMON STEAK

SCALPED FISH
STEAMED FISH

STUFFED FWUtIDER
STUFFED WHITEFISH
FISH IN A BASKET

GRILLED HALIBUT
HICKGPY FISH BAKED
FILUT EEGAN• T

The final menu is made by choosing a name on the database
list-for example SEME)T DEEP FRIED FISH. This is called a FIINAL
menu" and will consist of the name of exactly one recipe.

When you look at a series of' menus, the "last" or "previous"
menu just seen may be either a higher level menu or a lower level
menu. The top menu (i.e., the first menu displayed at the start of
each problem) has the highest level, 1. The next level menu is
level 2, etc. The BACKUP function always moves to the last seen
menu, *hether that menu was higher or lower than the menu currently
on the screen. Therefore, there is an important distinction
between moving to the last seen menu (BACKUP) and moving to the
"next higher menu" (i.e., moving from a level 3 menu to a level 2
menu). Of course, one muves to the "next lowet level" by making
selections from the choices shc.n on the current menu.

You are permitted to make a sequence of selectiona from a mawu
without actually having to return to the menu diaplay each tiire a
new selection is desired. For example, suppose you had selected
item 2: Deep Fried Fish, from the iecipe database list of fish,
above, This would cause the meau consisting only of deep fried
fist, t co appear, i.e.:
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XIMZE1 PRIM FISH

Now, suppose that you want to see the recipe for Flounder
Provencale. Thie was item 4 on t.he previous menu. Instead of
having to go b6ck to the previous menu (for example, by using
BACKUP), you can directly request that the recipe for the "next
menu item" be shown. If the next item is the name of a single
recipe, then that recipe will automatically appear. If the next
its-m represents several recipes, then a new menu will appear. For
example, in the present case, since the next item is a single
recipe (i.e., flounder provencale), you can mDve directly to that
recipe by entering:

SEL=CT + (return)

Then the recipe for flounder provencale would appear. But if
the next item represented several recipes (eg., Fish), then a new
menu would appear instead. Note that if you request the "next menu
item" but are already at the bottom of the menu, then an error will
result.

Exarples of ccmmand usage follow:

To seJect a choice (say, choice 3, deep fried fish) from the
c'irrent menu, entepr:

SEIBLT DEEP FRITD FISH,RECIPE CHOICE (return)

Note: Only one choice can be made. Otherwise an error should
result. Also note that choices are entered BY SPELLING Our
THE CROICE, NOT by entering the item nuwber.

If the choice is appropriate, the conuter will give you the
message:

"GCOD CHOICE!"

To choose the next or previous item on a menu (as described
above) enter:

SELECT + (return)
or

SE1XT - (return)

To go to the next higher level menu (for example, if you are
using a levc] 3 menu, then to go to the preceding level 2 menu),
enter:

SELTIX H (return)

And to go to the top menu (i.e., the level 1 menu), enter:

SELBLT T (return)

To BAXU'P to the last seen or previous menu, the ue"r •Vnters:
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SELE P (return)

Now you would write the ztahve of the recipe on your answer
worksheet and indicate you are ready for the next probler. .Ny
entering:

NEW ?&-WM (retum)

This wIuld complete the pi oblem

When you have completed all the problems then enter:

DONE (return)

You should carefully review these instrutions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some. practice to get used to all
the commands in this computer system. Try to solve each prcblem in
the way that is easiest for you. Using the systom will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the comwrd:

READY (followed by Oreturn" key)
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Instruction

ZdeffMe 6. Single A2 t Op, rt1, ]j Backup

I is an cmperiment to study how to ki•ke conpiters easie: to
use,

Ag*s experiment you will be asked to solve a series of four
separipo•bleaw. For each problem you will have to get biforma-
tion 0Qf the computer. The problems are about menu planning
using•pd recipes. So the information you will be trying to get
will &ames of different food dishes. For exanple, you might be
asked*Tplan a dinner which includes fish, vegetable, and some
form *tato.

Awksheet is provided for each problem. As you get food
recipwout of the computer, you nilght want to jot down notes.
After pv feei satisfied that you have the best set of recipes to
so] ve vcbleme make sure you write down the recipe names you have
cnosens the workshect so we will have a record of your final menu
plan A e&ch problem.

NplvJ will be shown how to use the recipe database to solve
the pr*l•m Try to follow the examples closely and be sure to ask
tle VKimnenter if you have any questions.

Fjot, a problem will be automatically presented to you on the
displ* You do not have to do anything except wait until the
probleshows up. When the problem appears, read it carefully.
Feel 1fV& to jot down any notes about the problem that you feel
mig:at M belpful (but don't worry about forgetting the details of
the prolem-you can see the problem again whenever you wish by
entrize the con• and PROIBLEM (return)).

Af,,r you have studied the problem, press any key to begin
wotkinge n it. Shortly after you press a key to begin work, the
display screen Will change. At the bottom left corner of the
divaolay &Methe words I M C D:T. his is wtg.re coun1Tthe! coguter are entered. The computer will work tzi each comamO
yoL entj an d will try to carry out your instructions.

Study the information that comes back from the computer.
Then, Wn you are ready, eviter your next command. You wvl I keep
giving owrmnds and gettirg information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the coqputer that you are done with the current
probleIm *id ready to go oa to te next problem

pog example, the pcoblem is to plan a dirmer menu that
irn lud*S fish.

Following is the list of commands you will be usng to solve
all the problems.
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SELECT (CPTION); WHERE OPTION IS:

T GO TO rT)IP MENU
ITEM ONE.................. IO ON MENU
+ .......... .............. SEL'JCT ITS4 MM rM
-. ............. e..........SE.E.T NEXTe MENU ITEI

ITEM NAME,RECIPE CIHOICE.... GIVES YOU THE MESSAGE "GOOD CIVICE

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the commnd:

SELECT T (return)

The following menu will then be displayed on your umitor:

APPETIZERS SOUPS SALWS MAIN DISHES
DESSERTS SIDE DISHES BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, you would enter:

SELECT MAIN DISHES (return)

The computer will then display the following au-mnu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNEI

Your choice from this menu would be:

SELEC DINNE (return)

because you are searching for a dinner m 7he ~oputer will now
gi'e the next display:

MAIN DISliS (DINNf)
GOND MEAT 1W VEAL P=

Since you are looking for a mem that contains fish, your next

response would be:

SELBCT SEAFOOD (return)

The conputer still has abtums in the recipe database, aWd
it will print out:

MAIN DISHES (DINNER,)SEAFOID)
SEAFOOD FISH T71

Since the problem had asked for a recipe containing fish, your
next choice could be:
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SEUCT FISH (return/

and 'he computer wil). give you a listinq of the recipes it has in
the database listed under fish:

BROILED FISH
CODFISH BALL

DEEP FRIED FISH
FLOUMNER Pk1VEIIAiE

FRIED FISH
HAWOOCK SHPJMP BAKE
HALIBUr RYAE
HERB BAKED FISH
OVEN FRIED FISH

SAIMM 1CF
SA1• STEAK

SCALL(ED FISH
STEAMED FISH

STUFFED FWMDER
MUFFED WHITEFISH
FISH IN A BAKET

GRILED HALIBUT
HIKCKRY FISH BAKED
FIUETS ELMIlE

The final menu is made by choosing a name from the database
I 1st-for example, S&LBCT DEEP FRIED FISH. Tris is called a OFINAL

MCM" and will consist of tIe name of e:'ctly "e recipe.

Yw aie permitted to make a seqmrce of selecticms from a w.nu
witkmUtt mtzal ly having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
it*& 3, Deep Fried Fish# from the recipe database list of fish,
a&ove. This would cause the menu zonsisting only of deep fried
fish to a4xar, Ie.:

t& FRIED FISH

Now, suppose that yvo want to see the recipe for Flounder
Provercale. This was itea 4 on the previous menu. You can
drectly reqowt that tts recipe for the "next meu item" be shoi.
If the next item is the name of a single recipe, then that recipe
will utomatical ly appear. If the next item represents several
reciles, Utn a new mwu viii aear. For example, in the pr&esnt
case, since the next item is a single recipe (i.e., flounder
provencale), you can move directly to that recipe by entering:

SEI8Z + (return)

Then the recipe for flounder provencale would appez. But if
the next item represented several recipes (e.g., Fish) then a new
menu would appear instead. Note that if you request the "next venu
iten? but are already at the botýLom of the menu, then an error will
result,,
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Suppose you make a mistake and choose the wroncg ftem from a
menu. For example, maybe you chose "Desserts" when you really
wanted 'Main fishes". You can always 'start over" completely by
going back d.rectly to the top menu. To do this at any time, just
enter:

LEA! T (return)

Just remember that the "SELOCT T" option always lets you staft
over from the first (top) menu.

Examples of cmmand usage follow:.

To select a choice (say, choice 3, deep fried fish) from the
current menu, enter:

SELECT DEEP FRIMD FISH,-MCIPE MICE (return)

Note: Only one choice can be made. Otherwise an error should
result. Also note that choices are entered BY PELLItNG
OUT THE CHOICE, N'r by entering the item nunter.

To choose the next or previous item on a menu (as described
above) enter:

SELECT + (return)
or

SELECT - (return)

And to go to the top menu (i.e., the level 1 m.nu), ente::

SELBT T (return)

If the choice is appropriate, the computer will give you the
message:

"GOOD CHOICE|"

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering.

NEW PRODLEM (return)

This would couplete the problem.

heiet you have completed all the problems then enter:

DC* (retwirn)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the cowmands in this conputer system. Try to solve each problem in
the way that is easiest fcr you. Using the system will get easier
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as yzu go through the problems because you will becorm. morei ~ f-.ndlidr wit'h the comwx~s.

When you have firished tiese instructions and are ready to
tbegin, let. the expennmenter know by enteiing the command:

READY (followed by "return' key)
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Instructions

Interface 7. multiple, Stall, Uackp

This is an experiment to study how to make catmuters easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu pla-sning
using food recipes. So the information you will be trying to get
will be names of different food dishes. For ex&nple, yju might be
asked to plan a dinner which includes fish, a vegetable, and sop
form of potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might waiit to jot down notes.
After you feel satisfied that you have the best set. of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem.

Now you will be shon how to use the recipe database to solve
the problem. Try to follow t.he examples closely and b,? sure to ask
the expezimenter if you have any questions.

First, a problem wil l be auto matically preaented to you on the
display. You do not ha'e to do anything except wait until the
problem shows up. When I he problem appears, read it carefully.
Feel free to jot down an, notes about the problem that you feel
might be helpful. (But d( n't worry about forgetting the details of
the problem--you can see the problem again whenever you wish by
entering the comuard uPRO;UM" (return;.)

After you have stud ed the problem, press any key to begin
working on it. Shortly tfter you press a key to begin work, the
display screen will chaige. At the bottom left corner of the
display are the words 0E1 VR COMMAND:. This is where comuands To
the computer c.re entered. The cowputer will work on each coumand
you enter and will try to carry out your irstructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and gettij g information back until you have solved
the problem to your own ;atisfaction. Then, there is a special
command to tell the cour iter that you are done with the current
problem and ready to go a to the next problem.

For example, the p:oblem is to plan a dinner menu that
includes fish.

Following is the list of commands you will be ujing to solve
all the problems.
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SELET (OPTION); WHERE TIP7ON IS:

ITEMi, IT7EM2...SELBCT ITEM1 ON iENUl, ,T.LAN ITEr, JN MENU2, EM1.
RECIPE CHDICE. oPRESENIS THE MESSAGE NGOD ChDICE"
P6............... GO 70 PREVIOUS MENU
H ......... ... *.. 70 NEXT HIGIER MENU
T............. G * s e0 TO *P *GE0W
+ .............. STANDS FOR NEXT CH01CE

-. ........... S'I'AMS FPOR PREVIOUS CHOICE

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the conmand:

SELECT T (return)

The following menu will then be dibplayed on your monitorr

APPLTIZ RS SOUPS ShLADS MAIN DISHES
DESSERTS SIDE DISHES BEVER•GES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, you enter:

SELECT MAIN DISHES (return)

The coqputer will then display the fcllowing sub-w~nu on its
screen:

MAIN DISHES

BREAKFAST LJNtCH DINNER

Your choice from this monu would be:

SELEXT DINNER (return)

because you are oearching for a dinner mw. Tbe computer will ncw
give the next display:

MAIN DISHES (DINNtE)
VBG~rRIAN NO19-VEGEh AN

You choose non-vegetarian because you want a fish recipe. The
ne'ut display would be:

MAIN DISHS (DINNER , NN-VOGETARIAN)
C44DUM NEMT EF VEAL OM

POLLTRY LAMB SEAFXIO

Since yosi are looking for a menu that contains fish, your next
response would be:

SELECT SEAi 3(0 (retum)
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The corputer still has sub-menus in the recipe database, and
it will print out:

MAIN DISHES (DINER, NON-VEGETARILN, SEAFOCD)
SEAFCQD FISH TJNA

Since the problem had asked for a recipe containing fish, your
next choice could be:

SELECT FISH (return)

and the computer will give you a listing of the recipes it has in
the database listed under fish:

IMILED FISH
CODFISH BAL

DEEP FRIED FISH
FWOUNDER PROVENCALE

FRIED FISH
HADDOCK SHRIMP BAKE

HALIBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH

SALMON LOAF
SALMON STEAK

SCALLOPED FISH
STEAMED FISH

STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BASKET

GRILLED HALYBIJr
HICKORY FISH BAKED
FILLETS ELECAME

The final menu is made by choosing a name from the database
list-for exanple, SEL&T DEEP FRIED FISH. This is called a "FINAL
tiENL" and will consist of exactly one recipe.

You are permitted to make a sequence of selections from a menu
without actually having to return to the menu display each tine a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting only of deep fried
fish to appear, i.e..

DEEP FRIED FISH (return)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly reqaest that the recipe for the "next menu item? be shown.
If the rext item is the name of a single recipe, then that recipe
will automatically appear. If the next item represents several
recipes, then a new menu will apear. For e.ample, in the present
case, since the next item is a single recipe (Flounder Provencale),
you can move directly to that recipe by entering:
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SELECT + (return)

Then th: recipe for Flounder Provencale would appear. But ýf
the next item represented several recipes (e.g., Fish) then a iiew
menu would appear instead. Note that if you request the "next uenu
item! but are already at the bottom of the menu, then an error will
result. To choose the previous item on a list, enter:

SELET - (return)

ITMr 1, ITMN 2...

This command can be used to select items from more than one
menu. For example, you want a dinner menu to solve a problem. You
will first use the command SELECT T to get to the top menu.
Then, out of that menu you will select Main Dishes and after that
you will select the dinner option. The command ITEMl, ITEM2...
allows you to make the selection from different levels
sinultaneoxisly. For example, after you get the top menu, you can
use this ccemed by typing:

SELECT MAIN DISHES, DINER (return)

This will give you the dinner menu. This will only work if
you remember what the next menu is going to be. Otherwise the
conputer will you an error message.

Ebw to Correct Same Nistakes

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
want and will ask you to re-enter your choice. For example, if yooi
entered SELECT CLD, the computer would not be able to find what
you wanted so you would have to r"-enter.

Your main objective in finding an item you want is to keep
selecting until you get down to a menu with just gM item. Suppose
you make a mistake and choose the wrong item from a menu. For
example, maybe you chose "MAIN DISHES" when you really wanted
"DESSERTS". You can "go back" in three ways. These are each
slightly different so it is important to carefully understand the
three ways of correcting mistakes.

First, you can always "start over" completely by going back
directly to the top menu. To do this at any time, just enter:

SELOCT T (return)

Second, you can always go back to the menu you just saw (ie.,
the last menu you saw before the one that is now nn the screen', by
using the P (for Previous menu) option:
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SELECT P (return)

If you keep using the SELECT P option several times in a
row, you will see that you just keep going back and forth between
the same two menus (because one was always tge alast menu you saw
before the one that is on the screen). To see this, try entering
SELEC P several times.

You can see that the first time you enter SELET P you want
back to the top menu. The next time you went back to the
"Breakfast, Lunch, Dinner" menu. So the P option lets you go both
"forward" (i.e., to tim, next level down--the "Breakfast, Lunch,
Dinner' menu is one level down be:low the top menu) and 'backward"
(i.e., go to the top menu from the *Breakfast, Lunch, Dinner"
menu).

The last way to go back to a menu and correct a choice is to
use the H option (for Higher level). This always takes you back to
the menu one step above the menu on the screen. For example, if
the "Dessert-type" menu list was on the screen (e.g., Drop
Cookies), then entering:

SELEC' H (return)

will get you back to the top menu (Desserts, Cookies; Bar, Drop,
Filled, Shaped). Then if you entered SELECT H again, this would
get you to the top menu (DESSERTS; CAKES, CAN)IES, COOKIES,
CUSTARDS, FROZEN, FRUIT, PIES, PUDDINGS) since this is the menu
above the (DESSERTS, COCKIES; BAR, DROP, FILEM), SHAPED).

If you get to the top menu, SELECT H will not have any
further effect since the top menu is as far as you can go.

Notice that SELECT H keeps moving you up toward the top
menu. But SELECT P would just keep moving you between two menu
levels. So the SELECT P option is good for moving back one menu
(in either direction) while the SELECT H option is best for
moving one or more levels back toward the top menu.

Once you get to the menu -,nu want, you can just select a new
choice from it.

How to Get the Message Good C2oioeu

Normally, you should keep making menu choices until you narrow
the menus to one recipe item--the recipe you want to choose for
your menu plan. [se the "Recipe Choice" option by typing:

SF=LC FRIED FISH, RECIPE C(MICE (ceturn)

After you receive the message "GOD CHOICE", you can continue
in several ways. You could enter SELECT T, for example, to start
over by going back to the top menu. You could also type SELECT P
or SELECT H to return to the previous menu you were looking at.
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Note: Only choice can be made. Otherwise an error should
result.

Also note that choices are entered BY SPELLING OUT THE CIOICEi,
NOP by entering the item nunter.

Options such as Recipe Choice and P can be combined to make
the SELECT command work more effectively. For exanple, supose
you just gat the message "GXD CHOICE", but you decide against that
choice and want to choose a seafood option. One way to do this is
to type SELECT P to backup to the last menu you saw, and then
SELECT H to go up one more menu, to the next higher menu.

An easier way to do this is to to combine the options and just
type:

SELECT P,H,+,RECIPE CHOICE (return)

You should be able to see how these options have been com-
bined. The only new thing is the "+* sign. This means "Next Item
in Menu". You could have typed:

SELECT P,+,RECIPE CHOICE (return)

but since you know that you just wanted to check the next item in
the menu, the "+" symbol was used instead of the full name. This
is helpful especially if you cannot remember what the exact name of
the next menu item was. You also can use the "-" sjmbol to mean
the "previous" item on the menu. For example, if you had chosen
COD FISH BALLS SELECT PH,-,RECIPE CHOICE [return] would give you
the message "GOU) CHOICE"

Here is another example of combining options. Suppose you had
a menu that contained several iems. Normally, you would first
type SELECT COD FISH BALLS to choose this item and form a new
menu with just one item--COD FISH BALLS. Then you would use the
SELECT RECIPE CHOICE option to get the message "GOOD CHOICE".
However, you could combine these steps by typing the combination
shown here:

SELECT COD FISH BAIS,RECIPE CHOICE (return)

You can see that this first selected COD FISH BALLS, RECIPE
CHOICE and then displal.ed the message "GOOD CHOICE".

Remember, you can combine options in any other way that you
think will help you get to the information you want more easily.

If the clhoice is apprcpriate, the computer will give you the
message:

"GOOD CHOICES"
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Now you would write the name of the xecipe on your answer
worksheet and indicate you are ready for the next problem by
enteringi

NEW PROBLEM (return)

This would caplete the problem.

When you have corpleted all the problems, then entei:

DCKI (return)

You should carefully review these instructions adn be sure to
ask the experimenter to explain anything about which you are
unsure. Of course,, it will take some practice to get used to all
the commands in this couputer system. Try to solve each problem in
the way that is easiest for you. Using the system will got easier
as you go through the problems because you will becomie 'more
familiar with tUe coomands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by the "return" key)
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Instructions

This is an experiment to study how to make coinputers easier to
w~e*

In this exaeriment you will be asked to solve a series of four
separate problems. For each problem you will bave to get informa-
tion out of the corl.)uter. The problems are about menu planning
using food recipes. So the information you will be trying to get
will be names of different food dishes. For example, you might be
asked to plan a dinner which includes fish, a vegetable, and some
form of potato.

A worksheet is provided for each problem. As you get foo3
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if you have auy que3tions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
r'Lght be ielpful. (But don't worry about forgetting the details of
the problem--you can see the problem again whenever you wish by
enterinq the nomnand "PROgBLEM" freturni.)

After you have studied the problem, press any key tc begin
working on it. Shortly after you press a key to beglin work, the
display screen will change. At the bottom left corner of the
display are the words IEWER COMMAND:0. This is where coommads To
the corputer are entered. The camputer will work on each comnmd
you enter and will try to carry out your instruntioms.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commnds and gtetting information back until you have solved
the problem to your own satisfaction. Then, there is a special
ccmmand to tell the computer that you are done with the current
problem and ready to go on to the next problem.

For example, the problem is to plan a dinner menu that
in:ludes fish.

Following is the list of cormands you will be using to solve
all, the problemw.
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SELECT (OPTION); WHERE OPTICON IS:

T. .. .... . .... .. . .. ......... GO TO 'loP MENU
ITEM NAME................. ELECT ITI ON MENU
+.........................SELECT NPXT MENU ITEM

ITEMI, ITEM2 .............. SELECT ITEMI ON MENUl, THEN ITEM2 ON
MENU2, L7C.

ITEM NAME, RECIPE CHOICEL.GIVES YOU THE MFISSA "GOO)D CHOICE"

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the comnand:

SELECT T (return)

The fo] lowing menu will then be displayed on your monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERT'S GIDE DISHES BEVERAGES

You can then choose the one that you think will be most

helpful in solving the problem. In this case, you would enter:

SELECT MAIN DISHES (return)

The coqputer will then display the following sub-mnu on its
screen:

MAIN DISHES

BREAKFAST J.ANCH DINNER

Your choice from this menu would be:

SELET DINNER (return)

MAIl DISHES (DINNER)
VEC-TRIAN M N .VEGTARIAN

Now, your choice from this umu would be:

SELOCT 14-VEGkARIAN (return)

The comuter would display:

MAIN DISHES (DINNER, NON-VEGETARIAN)
GRXM MEAT BEEF VEAL P1R9

POULTWY LM IqSEMXI

Since you are looking for a menu that contains fish, your next
response would be:

SELBCT SEAFOOD (return)

The conputer still has sub-menws in the recipe database, and
it will print out:
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MAIN DISHES (DINNER, SFAFOI)
,9EAFOCM FISH TtJ!MA

Since the pkobblem had asked for a recipe containing fish, your

next choice could be:

SE7L&)"T FISH (return)

and the computer will give you a listing of the recipes it has in
tbe database listed under fish-

BROILED FISH
CCOFISH BAUl

DEEP FRIED FISH
FLOLTR PR0ELCAIA

FRIED FISH
HDDOCK SHPKJ BAKF

HALUBUT WYALE
HERB BAKED FISH
CAEN FRIED FISH

SAU40NI JF
SAU4CN STEAK

S2AUIPED FISH
STEAMED FISH

67JFFED FLOUMER
SrU'ED WHITEFISH
FISH IN A BASKET

GRILLED HALIET
HICKCRY FISH BAKED

FILLETS ELEGANTE

The final menu is made by choosing a recipe from the above
list--for example, SELECT DEEP FRIED FISH. This is called a
"FINAL MENU' and will consist of the name of exactly one recipe.

You are permitted to make a sequence of selections from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, fromt the recipe database list of fish,
above. This would cause the menu consisting only of deep fried
fish to appear, i.e.:

DEEP FRIED FISH treturn)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Item? be shown.
If the next item is the name of a single recipe, then that recipe
will automatically appear. If the next item represents several
recipes, then a new menu will appear. For example, in the present
case, since the next item is a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

SELECT + (return)
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T recipe for Flounder Provencale would appear. Bat if
the njaA' represented several recipes (e.g., Fish) then a new
menu waadp. instead. Note that if you request the "Next Menu
Item" r already at the bottom of the menu, then an error will
result.,

pes Ilyv if you want to choose Codfish Ball you can use the
cofmm*

SELECT - (return)
rTE 4, ITE2..2

2 c '.mwind can be used to select itens from more than one
menu. m example, if you want dinner menm to solve a problem you
wil 1 t use the conrapd, SELECT T to get the top menu. Then
out ofjtt menu you will select Main Dishes. When you get the
menu

MAIN DISHES (REAKFAST, LUNCH, DINNER)

only t you can select the dinner option. The command ITEMl,
ITEM2.. allows you to make the selection from different levels
simult2musly. For exarple, after you got the top menu DESSERrS,
MAIN flD S, SIDE DISHES... you can use the comwand by typing:

SELBCT MAIN DISHES, DINNER (retvrn)

7%A will give you the dinner menu. This will only work if
you regoder what the next zenu is going to be; otherwise the
carputg will give you an error message.

ww you final ly choose the item you want for your menu, you
can use 0e option with an item choice, for exwrple:

SEET DEEP FRIED FISH, RECIPE CHOICE (return)

Ne: Only one choice can be made. Otherwise an error should
result.

AIs note that choices are entered BY SPELLING OUT THE CHOICE,
Nwr by eatexing the item number.

If the choice is a[ropriate, the computer will give you the
messagel (XD CHOICEI"

Now you would write the name of the recipe on your answer
worksheet. If you have conpleted all the segnumts of the problem,
indicate you are ready for the next problem by entering:

NEW PROBLEM (return)

his would copplete the problem.
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When you have completad all the problems then enter:

DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the conmonds in this coxpute: systeirk Try to solve each problenr in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the comuand:

READY (followed by "return" key)
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Instructions

Interface 9. Single, Large, dcup

This is an experiment to study how to make coputers easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning
using food recipes. So the information you will be trying to get
will be names of different food dishes. For example, you might be
asked to plan a dinner which includes fish, a vegetable, and some
form of potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final w.nl plan for each problem.

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if ycu have any questions.

First, a problem will be autc-atically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel f:ee to jot down any notes about the problem that you feel
might be helpful. (But don't worry about forgetting the details of
the problem; you can see the problem again whenever you wish by
entering the command "PIRBLEM" [return].)

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:. This is where cornands TO
to computer are entered. The computer will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem.

For example, the problem is to plan a dinner menu that
includes fish.

Followhig is the list of comrands you will be using to solve
all the problems.
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SELBXT ((V¶ION)l WHERE O Ni( IS:

GET ITR.U.... GET IrA'M CI ON UMI
RECIPE CHDICE..PPE",SENTs THE MESSAGE "N(XD CHOICE"
NEXT......S.....ELoEC NEXT MENU ITEM AMI) DISPLAY
PRIOR .......... SELEXT PRIOR MENU ITM ANU DISAkY
BACKUP.........G0 TO PREVIOUS MEIN

P... ...... .... GO 70 NEXT HIGHER MENU
70P. .... ....... tg a10 G TOP MMJU

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use cootm.a:

'POP (return)

7hen following nenu will then be displayed on your mmnitor:

APPETIZERS SOUPS SAL4DS MAIN DISHES
DESSERTS SIDE DISHES BEVERAGES

You can then choose the one that you think will be most
helpful in solving the problem. In this case, you would enter:

GET MAIN DISMS (return)

The counpter will then display the following sub-mnu on its
screen:

MAIN DISHES
BREAKFAST LU3CH DINNER

Your choice from this menu would be:

GET DIONER (return)

because you are searching for a dinner menu. The cocF.I.er will now
give you the next display:

MAIN DISHES (DINNER)
VEGýRAN NOt-VE6TrMAN

Since fish is non-vegetarian:

GET NON-VECGEARIAN (return)

The computer will then show you this display:

MAIN DISHES (DINNER,, NON-VEGE(RIAN)
GRO(UN MEAT BEEF VEAL PM

POULTRY LAMB SEAFYOD

Since you are looking for a menu that contains fish, your next
response would be. GET SEAFOCI [return]
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The computer still has menu- in the recipe database, and it
will print out:

MAIN DISHES (DINNEj, NON-VEGETARIAN, SEAFOQD
SEAFOOD FISH TUNA

Since the problem had asked for a recipe containing fish, your
next choice could be:

GET FISH (return)

and the computer will give a lisLing of the recipes it has in
database l.sted under fish:

BROILED FISH
CODFISH BALL

DEEP FRIED FISH
PLONDMER P)EVENCALE

FRIED FISH
HADDOCK SHRIMP BAKE

HALIBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH

SAON LCAF
SALN STEAK

SCALLUOED FISH
rFAMED FISEI

STUFFED FISH
SIUFFED WHITEFISH
FISH IN A BASKET

GRILLU HALIBUT
HICKORY FISH BAKED

FILLETS ELGANE

The final menu is made choosing a name from the database
listed. For example:

GET DEEP FRIED FISH (return)

This is called a final menu and will consist of the name of
exactly one recipe.

You are permitted to make a sequence of selection from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting only of deep fried
fish to appear, i.e.:

DEEP FRIED FISH (return)

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly Leuest that the recipe for the "Next Menu Item" be shown.
If the next item is the name of a single recipe (i.e., Flounder
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Provencale), you can move directly to that recipe by entering:

NEXT (return)

Then the recipe for Flounder Provencale would appear. But if
the next item represented several recipes (e.g., Fish) then a new
menu would appear instead. Note that if you request the 0Next Menu
ItenF but are already at the bottom of the menu, then an error will
result.

Say that you have run through the database, and you are now
back at the menu that looks like this:

MAIN DISHES (DINNER, ONU-VE(GTARIAN)
GRON MEAT BEEF VEAL POW

FOULTRY LAMB SEAFOW

Because you have tried this earlier, you remember that when
you choose seafood, you then will have a choice of seafood, fish,
or tuna. Last time "fish" was chosen, and now you are interested
in seeing what is listed under "tuna". To do this, enter:

GET SEAFOCO, •UNA (return)

and the menu asking you to choose tuna will be skipped and you will
go directly to what the datab&;e has under "tuna".

Suppose you make a mistake and choose the wrong item from a
mernu. For example, maybe you chose "desserts" when you really
wanted "Main Dishes". You can always "start over" completely by
going back directly to the top menu. To do this at any time, just
enter:

NEXT (return)

Just remember that the "TOP" option always lets you start over
from the first (top) menu.

Exanple of command usage follows:

To choose the next or previous item in a menu (as described
above) enter:

NEXT (return)
or

PRICR (return)
To go to the top menu (say, choice 3, Deep Fried Fish) from

the cur'rent menu, enter-

GET DPEP FRIFD FI.SH,RECIPE C4OTCE (return)

Note: Only one choice can be made. Otherwise an error should
result.
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Also note that choices are entered BY SPWJING wr THE CHOICE,
NOT by entering the item nuaber.

if the choice is appropriate, the ccmputer will give you the
message:

"GXD CHOICEI"

How to Correct Some 3istakes

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
want and will ask you to re-enter your choice. For example, if you
entered GET CLD, the computer would not be able to find what you
wanted so you would have to re-enter.

Your main objective in finding an item you want is to keep
selecting until you get down to a menu with just CNE item. Suppose
you make a mistake and choose the wrong item from a menu. For
example, maybe you chose "Main Dishes" when you really wanted
"Desserts". You can "go back" in three ways. These are each
slightly different so it is important to Carefully understand the
three ways of correcting mistakes.

First, you can always "start over" completely by going back
directly to the top menu. To do this at any time, just enter:

TOP (return)

Second, you can always go back to the menu you just saw (ie.,
the last menu you saw before the one that is now on the screen), by
using the P (for Previous Menu) option:

BACK UP (return)

If you keep using the Back Up option several times in a row,
you will see that you just keep going back and forth between the
same two menus (because one was always the "last" menu you saw
before the one that is on the screen). To see this, try entering
BACK UP several times.

You can see that the first time you enter Back Up you went
back to the top menu. The next time you went back to the
"Breakfast, Lunch, Dinner" menu. So the P option lets you go both
"forward" (i.e., to the next level down--the "Breakfast, Lunch,
Dinner" menu is one level down below the top menu) and "backward"
(i.e., go to the top menu from the "Breakfast, Lunch, Dinner"
menu).

The last way to go back to a menu and correct a choice is to
use the Up option (for Higher level). This always takes you back
to the menu one step above the menu on the screen. For example, if
the "Dessert-type" menu list was on the screen (e&g., Drop Cookies)
then entering:
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UP (return)

will get you back to the top menu (Desserts, Cookies; Bar, Drop,
Filled, Shaped). Then if you entered UP again, this would get you
to the top menu (Desserts; Cakes, Candies, Cookies, Custards,
Frozen, Fruit, Pies, Puddings) since this is the menu above the
Desserts, Cookies; Bar, Drop, Filled, Shaped.

If you get to the top menu, UP will not have any further
effect since the top menu is as far as you can go.

Notice that UP keeps moving you up toward the top menu. But
BACK UP would just keep moving you between two menu levels. So the
BACK UP option is good for moving back one menu (in either
direction) while the UP option is best for moving one or more
levels back toward the top menu.

Once you get to the menu you want, you can just select a new
choice from it.

How to Get the Msse ood Choice"

Normally, you should keep making menu choices until you narrow
the menus to one recipe item, the recipe you want to choose for
your menu plan. Use the "Recipe Choice" option by typing:

GET DEEP FRIED FLSH,RECIPE CHOICE (return)

After you receive the message "GOD CHOICE" you can continue
in several ways. You could enter UP, for example, to start over by
goin9 back to the top menu. You could also type BACKUP or TOP to
return to the previous menu you were looking at.

Note: Only one choice can be mnde. Otherwise an error should
result.

Also note that choices are entered BY SPELLING OUL THE CHOICE,
NOT by entering the item nunber.

If the choice is appropriate, the computer will give you the
message:

"GOCD CHOICE!"

Now you would write the name of the recipe on your answer
worksheet. If you have completed all the segments of the problem,
indicate you are ready for the next problem by entering:

NEW PROBLEM (return)

This would complete the problem.

When you have completed all the problezs then enter:
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DON~E (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commiads in this conputer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
famriliar with the comends.

When you have fin, bhed these instructions and are ready to
begins, let the experiment, know by entering the command:

READY (fo. .d by 'return" key)
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Instructions

Interface 10. Single, Large, No Di-wkup

This is an experiment to study how to makla conputers easier to
use.

In this experiment you will be asked to solve a series of four
separate problere. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning
using food recipes. So the Liformation you will trying to get will
be names of different food dishes. For example, you might be asked
to plan a dinner which includes fish, a vegetable, and some form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem.

Now yco will be shown how to use the recipe database to solve
the problem. Try to fol low the examples closely and be sure to ask
the experimenter if you have ay questions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful. (But don't worry about forgetting the details of
the problem--you can see the problem again whenever you wish by
entering the command "PROBLEM" [return].)

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND:". This is where comrands TO
the computer are entered. The coqmuter will work on each command
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next command. You will keep
giving comnands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem.

For example, the problem is to plan a dinner menu that
includes fish.

!,'ollowing is the list of commands you will be using to solve
all the problems.
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G(T ITE14 ........ SFCT ITEMI ON MENU
-RECIPE CHOICE...,, PRESENTS THE MESSAGE "GOOD CHOICE"
-- " OP * . e * ......... GO TO TOP MENU
-EKT............. SELECT NE MENU I AND DISPLAY
PRIOR......*.o* .....eSE PRIOR MENU ITN ANWD DISPLAY

Just to get started, when you see ENTER COMMAND: at the
bottom of your screen, you will use the command:

zGE TOP (return)

The following menu will then be displayed on your monitor:

APPETI ZERS SOUPS SALADS MAIN DISHES
DESSERPIS SIDE DVIHES BEVERAGES

You can then choose the one you think will be most helpful in

solving the problem. In this case, you would enter:

GET MAIN DISHES (return)

The cormputer will then display the following sub-menu on its
screen:

MAIN DISHES
BREAKFAST LUNCH DINNER

Your choice from this menu would be:

GET DINNER (return)

because you are searching for a dinner menu. The ccluter will now
give you the next display:

MAIN DISHES (DINNER)
VELEVARIAN NOI-VEGETRIAN

Since fish is non-vegetarian:

GET N14-VEGETARIM (return)

The coqmuter will then shov you this display:

MAIN DISHES (DINNER, NON-VEGETARIAN)
GIDED MEAT BEEF VEAL FORK

POULTRY LAMB SEAFOOD

Since you are looking for a menu that contains fish, your next

response would be:

GET SEAFOOI) (return)

The computer still has sub-nenus in the recipe databases and
it will print out:
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MAIN DISHES (DINNER, r NOW-VEGARI, SEAFOCD)
SEAFO FISH TUNA

Since the problem had asked for a recipe cotaining fish, your

next choice could be:

GET FISH (return)

and the compiter wil I give you a listing of the recipes it has in
the database listed under fish:

BROILED FISH
CODFISH BALL

DEEP FRIED FISH
FU)DER PROVENICALE

FRIED FISH
HADDOCK SHRIMP BAKE

HALIBUT ROYALE
HERB BAKED FISH
OVEN FRIED FISH

SAU4ON LGAF
SALMON STEAK

SCALUtPED FISH
STEAMED FISH

STUFFED FLOUNDER
STUFFED WHITEFISH
FISH IN A BWKE'

GRILLED HALIBUT
HICKORY FISH BAKED

FILLETS ELEGANTE

The final menu is made by choosing an item from the above
list, for example:

GET DEEP FRIED FISH (return)

This is called a final menu and will consist of the name of
exactly one recipe.

You are permitted to make a sequence of selections from a menu
without actually having to return to the menu display each time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database list of fish,
above. This would cause the menu consisting only of Deep Fried
Fish to appear, i.e.:

DEEP FRIED FISH (return)

Njw, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu.4 You can
directly request that the recipe for the "Next Menu Item" be shown.
If the next item is the name of a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

198



C - 53

NEXT (return)

lien the recipe for Flounder Provencale would appear. But if
the next item represented several recipes (e.g., Fish), then a new
menu would appear instead. Note that if you request the "Next Menu
Item" but are already at the bottom of the menu, then an error will
result.

Say that you have run through the database, and you are now
back at the menu that looks like this:

4-A " DISHES (DINNER, NON-VEGETARIAN)
GROUND MEAT BEEF VEAL POK

POULTRY LAMB SEAFO=3

Because you have tried this earlier, you remember that when
you choose seafood, you will then have a choice of seafood, fish,
or tuna. Last time Ofish" was chosen, and now you are interested
in seeing what is listed under "tuna". To do this, enter:

GET SEAFCU), TUNA (return)

and the menu asking you to choose tuna will be skipped and you will
go to w *i*- 4 *J4.4h !' vygv 4,'

Suppose you make a mistake and choose the wrong item from a
menu. For example, maybe you chose "Desserts" when you really
wanted "Main DWshes". You can always "start over" completely by
going back directly to the top menu. To do this at any time, just
enter:

NEXT (return)

Just remeirter that the "TOP" option always lets you start over
from the first (top) menu.

Example of cormnand usage follow:

To choose the next of previous item in a menu (as described
above) enter:

NEXT (return)
or

PRIF)R (return)

To go to tUe top menu (i.e., the level 1 menu), enter:

TO? (return)

To select a choice (sal, Deep Fried Fish) from the current
uenu, enter:

GET DEEP FRIED FI;SH,RECIPE CHOICE (return)
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Note: Only one choice can be nade. Otherwise an error should
result.

Also note that choices are entered BY SPFLLING OM THE CHDICL

If the choice is appropriatep the coup.iter will give you the
message:

"GOOD CHDICEI"

Now you would write the name of the recipe on your answer
worksheet. If you have conpleted all the segments of the problem,
indicate you are ready for the next problem by entering:

NEW PROELEM (return)

This would conplete the problem.

k- n you have completed all the problems then enter:

DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the comnards in this coqmuter system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the commmnd:

READY (followed by "return" key)
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u 1 Mtructipa

This is an experiment to study how to rke oooTuters easier to
use.

In this experimiot you will be asked to solve a series of four
separate problemr. For each problem you will have to get informa-
tion out of the computer. The problemw are about menu planning
using food recipes. So the information you will trying to get will
be names of different food dishes. For example, you might be askd
to plan a dinner which includes fish, a vegetable, and saoe form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After you feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plat, for each problem.

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if you have any questions.

First, a problem will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful. (Eut don't worry about forgett'ng the details of
the problem--you can see the problem again whenever you wish by
entering the commi OPPOBEM" (return).)

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMM:AN•. This is where commands To
the ccmputer are entered. The cozuter will work on each coinmM
you enter and will try to carry out your instructions.

Study the information that comes back from the computer.
Then, when you are ready, enter your next co=Mand. You will keep
giving comids and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the voupiter that you are done with the current
problem and reidy to go on to the next problem

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of commands you will be using to solve
-11 the problem.
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S.............. ELET MI• CIN KW•
,tJUP ITEKI=, ..... SELOCT ITE' CN MENU; ITEK2 ON NEXT MENU
RECIPE CHOICE ........ P'SEWS T'H ME&SAGE "GO= CHOICE"
BP .......... a) 0 PTo VIOS m
_U ........ 0........... . TO NWXT HIGHER MU
NE_• ................... SELEC! T MENU ITEM
PRIOR. ..... . e.......P SEIET PRI(t .4E ITEM4

Just to get started, when you see: ENTER COMMAND: at the

bottom of your screen, you will use the coumand:

TOP (return)

'te following menu will then be display on your monitor:

APPE'I ZE6S 9OPS SALADS MAIN DISHES
DESSERTS SIDE DISHES BEVERAGS

You can then chcose the one you think will be most helpful in

solving the problem. In this case, you would enter:

(3E MAIN DISHES (return)

The computer will the, display the following sub-uenu on its
screen:

MAIN DISHES (DINNER)
V•XETRI.N NUW-VEGETA N

Since fish is non-vegetaxian:

G(M NON-VEGEARIAN (return)

The corputer will then show you this displ&y:

MAIN DISHES (DINNER, NON-VEGECWCAM
G•q D MEAT BE"E VEAL PIRK

POULTRfY LAMB SEAFOD

Since you are looking for a menu that contains fish, your next
response would be:

GET SEAFOW (return)

The compiter still has sub-wenus in the recipe database, and
it will print out:

MAIN DISHES (DINNER, NON-VEGETARIAN, SEAFOOD)
SEAFOWD FISH "'Ti,

Since the problem had asked for a recipe containing fish, your
next choice could be:

202



C - 57

GTr FISH (return)

and the compiter will give you a listing of the recipes it has in
the database listed under Ash:

W)ILED FISH
ODFISH BALL

DEEP FRIED FISH
FLUNER PPMYENCALE

FRIMD FISH
HAMXXX SHRIM. BAKE

HLB•, ROYALE
HERB BAKED FIS9
OVEN FRIED FISHSAIMN LOMF

SCAUCPW FISH

STEAMD FISH
STUFFED FIOODER
MET- ED WHITEISH

FISH IN A BASKET
GRILLED HALIBUT

HICKCRY FISH BAKED
FI LMS• ELEGANM

The final nu is made by choosing a name from the database

list, for exaAXle:

GcV DEEP FRIED FISH (return)

This is called a final nenu and will consist of the name of
exactly one recl.

Ycu are pernitted to mike a sequence of selections from a menu
without actually having to return to the menu display eanch time a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database of fish, above.
This would cause the menu consisting only of Deep Fried Fish to
appear, I.e.: DEEP FRIED FISH

In order to cooplete the solution to the part of the problem
you MUST receive the nessage "iX= CHOICE" from the conputer.

Dow to Get the Mess& *Good Cx(ioe

Normally, you should keep making menu choices until you narrow
the menus to one recipe item - the recipe you want to choose for
your menu pian. Use the "Recipe Choice" option by typing:

G=T FRIMD FISHRECIPE CXICE (return)

After you receive the message %Good Choicem you can continue
in several ways. You couild enter IU., for exanpie, to start over
by going back to the top menu. Also type BACK UP for the previous
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menu; or you may enter UP to return to the next higher menu.

The message "GOOD CHOICE" is an indication to you that you
have solved part of the problem amsA can continue working on next
pezt of the problem or start the new problev.

HOW to OMWij Your MWi (kaim'

Now, suppose that you want to see the recipe for Flounder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Iteze be shown.
If the next item is the name of a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

NEKT (return)

Then the recipe for Flounder Provencale would appear. But if
the next item Lepresented several recipes (e.g., Fish), then a new
menu would appear instead. Note that if you request the "Next Menu
Item" but are already at the bottom of the menu, then an error All
result.

Similarly, if you want to choose COD FISH BALJ, you can use the
command:

PRIOR (return)

Ebw to Correct Some Kistakes

If you make a mistake and ask for something that is not on the.
menu, the computer will tell you that it can't figure out what you
want and will ask you to re-enter your choice. For example, if you
entered OLD, the comupter would not be able to find what you wanted
so you would have to re-enter.

Your main objective in finding an item you want is to keep
selecting until you get down to a menu with just ON•E Item. Suppose
you make a miatake and choose the wrong item from a menu. For
example,, maybe you chose "Main Dishes" when you really wanted
"Desserts". You can "go back" in three ways. These are each
slightly different so it is important to carefully understand the
three ways of correcting mistakes.

First, you can always "start over" completely by going back
directly to the top menu. To do this at any time, just enter:

TOP (return)

Second, you can always go back to the menu you just saw (ie.,
the last menu you saw before the one that is now on the screen) by
using the BACKUP (to previous menu) option:

BA UP (return)
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If you keep using the BACK UP option several times in a row,
you wil 1 see that you just keep going back arni forth between the
same two menus (becauce one was always the "lastr menu you saw
before the one that is on the screen). To see this, try entering
BACK UP several tines.

For example, if you selected MAIN DISHES fronk TOP menu, the
computer will display:

MAIN DISHES
BREAKFAST LUNCH DINNER

At this stage, if you uae the 1W coamand, you will see the
TOP menu, that is:

APPETIZERS SOUPS SALADS MAIN DISHES
DEESSEECS SIDE DISHES BEVMVA(S

r"

If you press the BACKUP comnand again, you will see MAIN
DISHES:

MAIN DISHES
BRFAKFAST LUNCH DINMMER a

You can see that the first time you enter BACK UP you went
back to the top menu. The next time you went back to the
*Breakfast, Lunch, Dinner* menu. So the BACK UP option lets you go
both 'forward" (i.e., to the next level down--the "Breakfast,
Lunch, Dinmer" menu is one level down below the top menu) and
"backward3 (i.e., go to the top menu from the "Breakfast, Lunch,
Dinner" menu).

The last way to go back to a menu and correct a choice is to
use the H option (for Higher level). This always takes you back to
the menu one step above the menu on the screen. For example, if
the "Dessert-typeP menu list was on the screen (e•g., Drop Cookies)
then entering.-,

UP (return)

will get you back to the top menu (Desserts, Cookiesl Bar, Drop,
Filled, Shaped). Then if you entered UP again, this would get
you to the top menu (Desserts; Cakes, Candies, Cookies, Custards,
Frozen, Fruit, Pies, Puddings) since this is the menu above the
(Desserts, Cookiesy Bar, Drop, Filled, Shaped).

Zf you get to the top menu, UP will not have any further
effect since the top menu is as far as you can go.

Notice that UP keeps moving you up toward the top menu. But
BACK UP would just: keep moving you between two menu levels. So the
BACK UP option is good for moving back one menu (irn either
direction) while the U`P option is best for moving one or more
levels back toward the top zenu.
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Once you get to the menu you want, you can just select a new
choice from it.

Ccubining Optiaww

Options such as Recipe Choice and Back Up can be combined to
make the GET comWand work more effectively. For exanple, suppoe
you just got the message "GOOD CHOICE!", but you decide against
that choicer and want to choose seafood option. One way to do this
is to type BACK UP to backup to the last menu you see, and then UP
to go up one more menu, to the next higher menu.

An easier way to do this is to combine the cptions and just
type:

BACK UP,UPNEXT,RECIPE CHOICE (return)

You should be able to see how these options have been com-
bined. The only new thing is the 'Next" sign. This means "Next
Item in Menu". Ycu could have typed:

BACK UP, SEAFOOD (return)

but since you know that you just wanted to check the next item in
the menu, the "Next" was used instead of the full name. This is
helpful especially if you cannot remember what the exact name of
the next menu item was. You can also use the wPrior" symbol to
mean the "Previous Item on the Menu". For example, if you had
chosen CODFISH IWlS

BACK UPr1TPPRIRpCOCDFISH BALLSpRBCIPE CHOICE (return)

would give you the message "GOCD CHOICE!"

Here is another example of combining options. Suppose you had
a menu that contained several items. Normally, you would first
type GET CODF2SH BALLS to choose this item and form a new menu
with just one item, CODFISH BALLS. Then you would use the GET
RECIPE CHOICE option to get the message "Good Choicel" However,
you could combine these steps by typing the corbination shown here:

W'. CODFISH ALtS,RECIPE CHOICE (return)

You can see that this first selected CODFISH BALLS, RECIPE
CHOICE and then displayed the message GO=D CHOICE!"

Remember, you can combine options in any other way that you
think will help you get to the information you want more easily.

Jump Iteml, Item2

This command can be used to select items froir -more than one
menu. For example, you want a dinner menu to solve a prc#-lem. You
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wil l first use the command TOP to get to the top menu. Then, out
of that menu you will select MAIN DISHES and after that you will
select the DINNER option. The command JUMP ITEM1, ITEM2...
allows you to make the selection from different levels simul-
taneously. For example, after you get the top menu, you can use
this coinand by typing:

G•T MAIN DISHESDINNER (return)

This will give you the dinner menu. This will only work if
you remember what the next menu is going to be. Otherwise the
computer will give you an error message.

Now you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:

NEW PROBLEM (return)

This would conplete the problem.

When you have conpleted all the problems then enter:

DONE (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the commands in this computer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the commands.

When you have finished these instructions and are ready to
begin, let the experimenter know by entering the command:

READY (followed by "return" key)
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Instructions

Interfaoe 12. MlUple, Large, No DwuP

This is an experiment to study how to make ccr1mpters easier to
use.

In this experiment you will be asked to solve a series of four
separate problems. For each problem you will have to get informa-
tion out of the computer. The problems are about menu planning
using food recipes. So the information you will trying to get will
be names of different food dishes. For exanple, you might be asked
to plan a dinner which includes fish, a vegetable, and som form of
potato.

A worksheet is provided for each problem. As you get food
recipes out of the computer, you might want to jot down notes.
After ycu feel satisfied that you have the best set of recipe
choices to solve a problem, make sure you write down the recipe
names you have chosen on the worksheet so we will have a record of
your final menu plan for each problem.

Now you will be shown how to use the recipe database to solve
the problem. Try to follow the examples closely and be sure to ask
the experimenter if you have any questions.

First, a problemn will be automatically presented to you on the
display. You do not have to do anything except wait until the
problem shows up. When the problem appears, read it carefully.
Feel free to jot down any notes about the problem that you feel
might be helpful. (But don't worry about forgetting the details of
the problem--you can see the problem again whenever you wish by
entering the command "PROBLEM" [retuLn].)

After you have studied the problem, press any key to begin
working on it. Shortly after you press a key to begin work, the
display screen will change. At the bottom left corner of the
display are the words "ENTER COMMAND-". This is where commands TO
the computer are entered. The computer will work on each commd
you enter and will try to carry out your instructions.

Study the information that comes back fLom the computer.
Then, when you are ready, enter your next command. You will keep
giving commands and getting information back until you have solved
the problem to your own satisfaction. Then, there is a special
command to tell the computer that you are done with the current
problem and ready to go on to the next problem.

For example, the problem is to plan a dinner menu that
includes fish.

Following is the list of comm&Mds you will be using to solve
all the problems.
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G0-0 .................. SuEI III ON MENJ
JUM4P ITEM4l, ITM 4.... SELBCT ITEXI ONi MEN!U; ITEX2 CH1 ME=#2, 9M
RECIPE CHOICE ..... ... PRESENTS THE MESSAGE "GOOD CHOICE"
NE!r . . o ..... ... .o. a. .SECTx NEXT MENU ITEM
PRICO. . ..*. . . o. . * .SELCT PRIOR MENU ITEM
TO.... . ..o . .. . ..... . . GO 70 70P MENU

Just to get startedr when you see: ENTER COMMAND- at the
bottom of your screen, you will use the comynnd:

70P (return)

The following nenu will then be display on you monitor:

APPETIZERS SOUPS SALADS MAIN DISHES
DESSERTS SIDE DISHWS BEVERAGES

You can then choose the one you think will be most helpful in
solving the problem. In this case, you would enter:

GET MAIN DISHES (return)

The coop-iter will then display the following sub-n-enu on its
screen:

MAIN DISHES (DINNER)

VEGETARIAN NON-VEGETARIAN

Since fish is non-vegetarian.

T NON-VEGETARIAN (return)

The coir.puter will then show you this display:

MAIN DISHES (DINNER, NON-VEGETARIAN)
GR MEAT BEEF VEAL POK

POULTRY IAMB SEAFOOD

Since you are looking for a nenu that contains fish, your next
response would be:

GET SEAFOO (return)

The computer still has sub-nenus in the recipe database, and
it will print out:

MAIN DISHES (DINNER, NDN-VBEG'ARIAN, SEAFOOD)
SEAFOCD FISH TLVIA

Since the problem had asked for a recipe containing fish, your
next choice could be:

GET FISH (return)
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and the computer will give you a listing of the recipes it has in
the database listed under fish:

BR0LMD FISH
CODFISH BALL

DEEP FRIED FISH
FLOMEM. P1DVENCAM

FRIED FISH
HAM=OcK SHRIMP BAKE

HALIBUT FMYAL
HERB BAKED FISH
OVEN FRIED FISH

SAO L0AF
SALMO STEAK

SCALLOPED FISH
STEAMED FISH

STUFFE FLW(ER
STUFFED WHITEFISH
FISH IN A BASKET

GILLED HALIBUT
HICKORY FISH BAKED
FILLETS ELEGANTE

The final menu is made by choosing a name from the database

list, for exanple:

GET DEEP FRIED FISH (return)

This is called a finAl menu and will consist of the name of
exactly one recipe.

You are permitted to make a sequence of selections from a renm
without actually having to return to the menu display each tire a
new selection is desired. For example, suppose you had selected
item 3, Deep Fried Fish, from the recipe database of fishk above.
This would cause the menu consisting only of Deep Fried Fish to
appear, ie..: DEEP FRIED FISH

Now, suppose that you want to see the recipe for Flot'nder
Provencale. This was item 4 on the previous menu. You can
directly request that the recipe for the "Next Menu Item" be shown.
If the next item is the name of a single recipe (i.e., Flounder
Provencale), you can move directly to that recipe by entering:

NEXT (return)

Then the recipe for Flounder Provencale would appear. But if
the next item represented several recipes (eg., Fish), then a new
menu would appear nrste&i. Note thlat if you request the "Next Menu
Item" but are already at tJhe bottom of the menu, then an error will
result.

Similarly, if you want to choose COD FISH BALL, you can use
the conmead:
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PtICIR (return)

How to Cot the ssarje 'ood COciioe'

Normally, you should keep making menu choices until you narrow
the menus to one recipe item, the recipe you want to choose for
your menu plan. Use the 'RECIPE CHOICE" option by typing:

GOT DEEP FRIED FI. RECIPE CHOICE (return)

If the choice is appropriate, the computer will give you the
message Good Choicelm

How to Correct am KMist*ake

If you make a mistake and ask for something that is not on the
menu, the computer will tell you that it can't figure out what you
want and will ask you to re-enter your choice. For examle, if ,You
entered GET CC)FISI! BALL, the conpter would not be able to find
what you wanted so you would have to re-enter.

Your main objective in finding an item you want is to keep
selecting until you get down to a menu with just ONE item. You can
always 'start over' completely by going back directly to the Top
menu. To do this at any time, just enter:

TOP (return)

JuRp Itenl, Item2

This command can be used to select items from more than one
menu. For example, you want a dirmier menu to solve a problemn You
will first use the commA TOP to get to the top menu. Then out of
that menu you will select MAIN DISHES and after that you will
select the DINNER option. The cxmumnd ITEMl, XTEM2... allows you
to make the selection from different levels simultaneously. For
example, after you get the top menu, you can use this command by
typing:

GET MAIN DISHES,DIhWE (return)

This will give you the dinner menu. This will only work if
you remember what the next menu is going to be. Otherwise the
computer will give you an error message.

dow you would write the name of the recipe on your answer
worksheet and indicate you are ready for the next problem by
entering:

NEW PFDBLE? (return)

This would complete the problem.

211



C 66

When you have coapleted all the problems then enter:

DO=E (return)

You should carefully review these instructions and be sure to
ask the experimenter to explain anything about which you are
unsure. Of course, it will take some practice to get used to all
the cxmaands in this conputer system. Try to solve each problem in
the way that is easiest for you. Using the system will get easier
as you go through the problems because you will become more
familiar with the comands.

When you have finished these instructioits and are ready to
begin, let the experimenter know by entering the cmmand:

READY (followed by "return" key)
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