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User language considerations in
military human-computer interface design

INTRODUCTION

This report details the soldier language/culture issues of
possible relevance to US military effectiveness, especially in those
systems with critical human-computer interfaces. In general, it
was found that although few "applied" studies have been conducted,
"basic" research as well as anecdotal reports indicate that such
variables can, and frequently have, impaired military system
effectiveness in terms of safety, morale, and/or mission
accomplishment.

Because of this dearth of re!evant applied research, a
computer-based experimental task which incorporates US Army map
symbology in a series of electronic map presentations has been
developed as part of the current project. Although not yet refined to
the level required of a research tool, descriptions of the
experimental tasks, the maps, and the associated program code are
included in this final project report.

LANGUAGE: RELEVANCE FOR THE US MILITARY

Statistics
Historically, "the United States has had a lot of experience

recruiting aliens to its military, and at times the army has been 25
percent foreign-born" (Sinaiko, Curran, King, & Schneider, 1985).
Major subcultural groups in the United States and in its armed
services include Blacks, Hispanics, Asians, and Pacific Islanders.
With a median age of 24 years, Hispanics as a group are six years
younger than the general US population. In 1983, they numbered 15
million, which represents almost 7% of the populaticr, and comprise
the largest linguistically-distinct group and the second fastest
growing group in the United States (Estrada, 1985).

These data, combined with the "baby busts among White
Americans, and the fact the limited English speaking (LES)
Hispanics--most of whom are insular Puerto Ricans--tend to be
well-educated and highly motivated, make Hispanics a desirable
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recruiting pool (see, for example, Harman, 1984 and Holland,
Rosenbaum, Stoddart, Redish, Harman, & Oxford-Carpenter 1984).
Eitelberg (1985), who regards Hispanics "as an important manpower
resource for the military", notes that while Hispanics are presently
underrepresented in the military--comprising 1.5 % of the officer
force and 3.9% of the enlisted force--they tend to be
overrepresented in clerical and combat-arms specialties.

Occupational Issues
Deficits in language and basic skills among many Hispanics,

particularly insular Puerto Ricans, may mean that they will not be
able to use complex military hardware, particularly under the heavy
workload conditions of combat. Although Chang & Lare (1985)
reported no significant differences in low level text decoding and
lexical knowledge abilities between English as a second language
(ESL) and native English speaking (NES) recruits, the ESL subjects
performed significantly worse on higher level tasks including text
comprehension and information integration. Such performance
differences undoubtedly contribute to the underrepresentation of
ESL personnel in technical specialties requiring, for example,
sufficient reading ability to comprehend long and complex technical
manuals (see, e.g., Chang & Lare, 1985).

Triandis (1985) found that language difficulties limited the
ability of Hispanic Naval personnel to understand their career
options, leading them to become disaffected and unhappy. The Army
has reported that some US soldiers born in Guam, the Philippines,
Vietnam, and Puerto Rico, understand so little English that they are
rendered "unreliable" (Miami Herald, May 22, 1986). In an extreme
case, a Pakistani-born US sailor who failed out of a Naval
electronics school due to language difficulties was charged with
murdering one instructor and wounding two others (Miami Herald,
November 17, 1986).

Salas, Kincaid, & Ashcroft (1980) found that 25% of the
variance in drop-out rates from Naval recruit training could be
predicted from English comprehension level. They further report
that enlistment exam scores were not predictive of later
communication difficulties, and recommend that remedial programs
place emphasis on all four English language skills: reading, writing,
speaking, and listening. Clearly, the imbalance between Hispanic
work force availability and competence on language-intensive tasks
shifts the emphasis for the armed services from recruitment to
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training (Estrada, 1985; Harman, 1984). Unfortunately, however,
Chipmart (1985) notes that "researchers in the training area don't
know enough about the effects of language proficiency, or about
information processing under stress."

CONCEPTS AND ISSUES IN BILINGUALISM

Language skills
Full use of language involves development of four kinds of

skill. Speaking and writing are called the language production or
encoding skills, while listening and reading are termed language
reception or decoding skills. As detailed by Macnamara (1967), four
aspects of language may be distinguished within each of these four
skills. These are: lexical (word), semantic (meaning), phonological
(sound), and syntactic (structure) characteristics. Monolinguals may
vary in their level of ability across each of these sixteen skill x
aspect combinations, while a bilingual's abilities may vary across
these sixteen combinations in both their native and secondary
language(s). Degree of bilingualism, therefore, is a very complex and
often inadequately-defined construct which may vary along
numerous continua.

Diminished lexical, syntactical, or phonological competence
may contribute to HCI problems. Research on optimal computer
command names (see e.g., Rogers & Oborne, 1985) can identify words
that are concrete, familiar, understandable, and high in imagery in
one language--typically English--but these characteristics may be
different for individuals for whom English is nondominant.
Similarly, grammatical forms that are clear to native English
speakers may be difficult for those who speak English as their
second language. HCI guidelines or standards based exclusively on
English text or developed with native English speaking subjects may,
therefore, be invalid for ESL system operators.

Balanced Versus Unbalanced Bilinguals
Balanced bilinguals are individuals who have both good and

equal ability in two or more languages, while unbalanced bilinguals
are stronger in one language (or in one skill or aspect of language).
Perfectly balanced bilinguals are rare because most bilinguals learn
one language earlier and more thoroughly than the other(s) and
therefore are, in some measure, deficient in their second language.
Unbalanced bilingualism is not always apparent due to strategies
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and compensatory processes employed by such individuals when
communicating in the weaker language (Macnamara, 1967). These
techniques include speech simplification and avoidance of hard-to-
pronounce words.

Even among individuals who learn two languages
simultaneously, or who thoroughly learn a second language, perfect
balance is infrequently achieved because each of these languages
may serve different communicative functions, such as domestic and
social communications versus business or formal communications
(Segalowitz, 1981). These different situations typically require
different vocabulary, phraseology, syntax and/or level of literacy,
and Macnamara (1967) has said that it is *pointless" to look for
balanced bilinguals in circumstances having widely varying demands
and characteristics. Such circumstances are said to involve
diglossia, and bilinguals typically exhibit different proficiency
levels in one or more of the language skills or aspects previously
detailed. Estrada (1985) estimates that 50% of American Hispanics
do not speak English in their homes which, of course, suggests that
many Hispanics in the armed forces maintain different languages for
different spheres of their lives.

Processes implicated in performance decrements
Psycholinguistic research on performance decrements

frequently considers cognitive processing in bilinguals, and thus
focuses on information storage, retrieval, and memory
representations (Segalowitz, 1981). As detailed in later sections,
spare capacity, workload, and stress effects are critical elements
of these areas of inquiry.

Research On bilingualism has examined various types of
interference effects and the contexts in which they occur
(Hasselmo, 1967). Although there is not wid.e-spread agreement.
three main categories of interference have been proposed:

1. lexical--interference involving the meaning of words;
2. grammatical--cross-language conflicts in syntax and
word-combinations (morphology); and
3. phonological--over- or under-differentiation of
sounds.

In HCI contexts, lexical interference could involve
misinterpretation of English words that have a different meaning in
the user's dominant language. Dornic (1977) claims that automatic
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activation of words in the dominant language by the physical
presence of their referents is one source of performance decrement
among bilinguals. This could be viewed as lexical interference.
Grammatical interference might occur when sentences are
incorrectly interpreted because of misleading similarities in
structure. Phonological interference leads to slower
pronounceability of words, which slows verbal tasks and tasks that
require covert speech. Such interference may be a more frequently
occurring problem in the future as speech synthesis technology is
increasingly incorporated into modern military and other systems.

Individual Differences
Although little research has been devoted to these variables

(Shneiderman, 1987), a myriad of individual characteristics have
been hypothesized to mediate the performance-user language
relationship. A great potential for HCI research lies in this area if
these many variables are organized in a theoretically meaningful
manner, their relative strengths determined, and the practical
ability of HCI designers to take account of them is assessed. Some
examples of systematic attempts to incorporate attention to such
variables into HCI design include IBM's development of the 1984
Olympic Message System (Boies, Gould, Levy, Richards, & Schoonard,
1985), and Apple Computer's guidelines for writing software for
international markets (Apple Computer,1987, 1986).

Because these individual difference variables have, by-and-
large, not been empirically assessed in military- or HCI-relevant
situations, they are merely listed here without further expansion.

Van Der Veer, Tauber, Waerns, & Muylwijk (1985):
-field dependence/independence,
-impulsivity/reflectivity,
-operation learning/comprehension learning,
-introversion/extraversion,
-negative fear of failure,
-perception of own competence,
-knowledge and experience.
-intelligence.

Shneiderman (1987):
-Myers-Briggs Type Inventory types.

Coovert & Goldstein (1980):
-internal/external locus of control.
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The following are also hypothesized to influence performance by
biiinguals when working in their subdominarn, language:

-psychological differentiation,
-gross effects of ecology,
-individualism (social field dependence, social
facilitation, social loafing, social interaction styles,
intercultural interaction),
-delay of gratification,
-emotionality,
-values (materialism, power distance, uncertainty
avoidance).

Assessment of language ability.
A variety of instruments have been developed to assess English

competence, and these measures show moderate to high levels of
covariance (e.g., see Salas, et al., 1980). Degree of bilingualism has
been estimated by comparing several types of language
competencies (i.e., encoding versus jecoding; writing versus
speaking) in the languages used by the respondent (although recall
that to be thorough, this must be done for sixteen skill x aspect
combinations). Interrelationships among bilingualism measures
have been reported to range widely (Fishman & Cooper, 1971).
English language measures pick up relatively fine, quantifiable
degrees of English competency, whereas bilingualism measures
assess extent and direction of imbalance.

Although complex and sophisticated methods have been
developed to measure bilingualism, research seeoms to indicate that
the best predictors of language dominance are the language used in
the home and proficiency self-ratings. Macnamara (1967) warns,
however, that bilingual proficiency is best measured on the skills
that are of interest. This position is consistent with the
observation that language proficiencies are contextually delimited.
It also suggests that language abilities in the military should be
assessed in relevant contexts. including HCls and stressful
situations.

PERFORMANCE IMPLICATIONS OF BILINGUALISM

Stress effects
Although imbalances in language proficiency may, as

discussed, be masked through a number of techniques, these are
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likely to become manifest under stress (Dornic, 1980). Recently, for
example, a Hialeah, Florida Hispanic police officer was forced to
resign his position because "...when he got excited, he would revert
to Spanish" (Miami Herald, April 18, 1988). He was, therefore,
unable to communicate effectively, which rendered him unable to
perform his duties satisfactorily . We may interpret such behavior
in light of Drive Theory (see, e.g., Spence, 1958; Hull, 1952) which
holds that the Excitatory potential for responses under high levels
of Drive are those having the greatest Habit strength--that is, E = D
x H. In unbalanced bilinguals, therefore, the language used (i.e., the
response with the greatest excitatory potential) under stressful
conditions (which increases Drive) is that which is stronger or
predominant (i.e., has greater habit strength).

In a series of reports, Dornic and his associates have
postulated that greater effort and cognitive processing resources
are required by individuals working in their nondominant language
(see, for example, Dornic & Wirberg, 1983; Dornic & Dornic, 1981;
Dornic, 1979). Hispan c ESL soldiers working with high technology,
computer-based rn•hary systems (and the associated esoteric
terminology) appear particularly susceptible to the adverse
performance effects associated with diglossia. Such performance
decrements may be exacerbated during milttary operations which
may expose soldiers to a variety of stressors including
environmental (noise. temperature), task information load
(complexity, input rate. unexpected events), emotion (incentive,
fear, risk-taking), and mental fatigue (Dornic & Dornic, 1981;
Dornic, 1977).

Such effects may be interpreted through Kahneman's (1973)
concept of *spare capacity" for processing information. As a
situation becomes more demandrng--by. for example, an increase in
task complexity, presence if environmental stressors, or use of
nondominant language, th~s spare capacity is tapped in order to
maintain a satisfactory level of proficiency. As these demands
approach, and then exceed, an individual's processing capacity,
performance deteriorates

If required to perform two tasks simultaneously under
demanding conditions. an operator will typically try to maintain
satisfactory performance on the *primary' or more critical task at
the expense of poorer performance on the less important,
"sez-ondary" task. Secondary task methodology, therefore, focuses
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upon performance impairments on these secondary tasks as the most
sensitive indicator of operator workload and the level at which
spare capacity is depleted. Stress-induced performance decrements
in bilinguals have been found through use of secondary task
methodology and corroborated via reports of perceived effort
(Dornic, 1980).

Several hypotheses regarding the observed relationship
between stress and nondominant !anguage performance decrements
have been proposed. Noise appears to mask inner speech, and this
induces more problems when an individual is using the nondominant
rather than the dominant language. Further, since tasks performed
in a nondominant language are by definition more comp!'.,
performance-arousal effects may be particularly problematic. Sir. :e
many stressors increase arousal, nondominant language tasks are
often performed at greater than optimal arousal levels, resulting in
performance decrements. Finally, there are some indications that
"mental fatigue" reduces the ability of bilinguals to keep their
language systems d.stinct and leads to less effective memory
search and impaired short-term memory (see Dornic, 1980).

Significance for the US m.,tary
A number of reports !ndicawe that US m~itary operations have

been adversely affected by soldier language problems. During a
workshop devoted to Hspanic subpopulations and Naval Service, ViZr
example, an incident was described in which a Marine tactical air
exercise was curta!ed because some of the Hispanic personnel
reverted to speaking Spanish whf!e under the stress of military
operations (Williams, 1H5) The paucity of knowledge regarding the
effects of language prof"c~ency or informaton processing under such
stress has led a representative of the Off~ce of Naval Research to
conclude that ,. it is questionable whether Hispanics should be
required to be able to wrlte in a second language "t e , English] while
under the stresses of co..ba!' (Chipman, "985)_

There is some e- dence that bilingualhsm is a greater problem
in the military than a-e ! ,eracy levels among high-school educated
monolinguals. For eamnole, Chang and Lare (1985) claim that text
comprehension of b •nguals is worse than that of marginally-
literate NES recru,:s and. of significance for computer-based
systems and HCIs. th.s difference held true for both audtory and
visual presentations of text
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-• Research on performance by bilinguals indicates that both
S~encoding and decoding is slower in the nondominant language. For
S~example, words can be matched to pictures (encoding) faster in the

_•_ dominant than the nondominant language (Dornic, 1977) which may
S~contribute to the reported language/culture differences in use of
S~symbolic information (see Pond, in press; Apple Computers, 1986).
S~Dornic (1980) suggests that "where fast decoding of verbal signals
=• is vital, information should always be given in the operator's
S~dominant langulage."

Potter, So, Von Eckardt, & Feldman (1984) delineate two
------ hypotheses regarding the association between equiva!ent words in a
S~bilingual's two languages. The word association hypothesis proposes
S~a direct connection between words in the two languages. In order to
• name an object in one's nondominant language, for example, the
S~relevant word must first be retrieved in the domiiant language, and

then a translation of this word made to the weaker language. On the
other hand, the concept mediation hypothesis proposes that both

S~languages have direct access to the object/concept stimulus.
S~Although the word association hypothesis is said to have some
--- intuitive appeal to language learners, Potter, et al. (1985) found that
S~both novice and expert bilingual subjects perform in a manner

S~predicted by the concept mediation hypothesis. These findings, if
S~substantiated, may mitigate somewhat the potential performance

decrements hypothesized here for ESL soldiers because no additional
S~response latency would be incurred as "internal translations"

between the subdominant and dominant languages are required
__ before stimulus processing can begin,

S~Soldier native language issues may also adversely impact the
• ,-,•effectiveness of multi-national military operations. Sidorsky,
S~Geilman, & Moses (1979), for example, refer to such problems within
Sthe North Atlantic Treaty Organization, and Simpson (1980) notes

S~the potential lethality of "improper communications" during joint US
S~Army-Republic of Korea Army operations.

-•J~iSuch difficulties may arise in soldier-system interchanges as
S~we.l as in interpersonal communications. In 1979, Parrish, Gates, &
-- • Mu•,ger reported that the UIS Army had sixty computer-based systems
S~under development. Given the resulting increasec incidence of

-_ human-computer interfaces (H~ls) within the Army, we may
S~anticipate an increase 'n language-induced operational problems
dllmbecause such interactionis are often language-based. Indeed, as

-___.__



noted above, language/cu:ture differc.nces can impair HCI
effectiveness in graphic-based systems as well. Bersh, Moses, &
Maisano (1978), for example, note that even u symbol as intuitively
clear as a directional arrow may be misinterpreted because of
observer cultural influences.

BILINGUALISM AND THE HUMAN-COMPUTER INTERFACE

Corriputer-specific issues
An interusting and important issue in HCI research is how

computer tasl.s differ from their counterparts performed on paper.
This issue is relevant to the applicability of existing culture/
linguistic and task performance literature to HCI design. A number
of studies have tound that certain tasks are performed faster and
better on paper ,,an on computers. Wright and Lickorish (1983)
found that speed and accuracy of proofreading are superior on paper.
Gould and Grischkowsky (1984) found superior proofreading
performance on paper tharn on a CRT, but did not find differences in
self-rep !-id affect, comfort, or visual problems. Gould (1986)
found ,at the paper-CRT difference could be eliminated by using
antialiased screen characters (characters formed by pixels of
variable brightness, producing better resolution) and fonts such as
those used in printing.

The supetiority of paper over all but the best CRT displays
suggests that most existing computer hardware places a burden on
performance not present in traditional paper-and-pencil tasks, thus
increasing task complexity. It seems likely that care in HCI design
can obviate much of this disadvantage of CRTs by, for example,
following Smith and Mcsier's (1984) screen display guidelines and,
of course, effectively accounting for variations in user lenguage
capabilities.

Several other characteristics of computers can be
hypothesized to set them apart from some non-computer-based
information handling. These include:

0 controllabi ity- --M¶any paper-and-pencil and verbal tasks are
under user control In much computer software the computer
is "in control", a..d it only accepts specific user inputs at
specific points in! tire.
* predictability.-.Computers can be unpredictable to less-
experienced users Some tasks, such as data entry and display,
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word processing, and communication are inherently less
predictable on a computer than they are in their non-computer
forms.
0 familiarity.--For many inexperienced users, the computer is
a completely unfamiliar and alien device. This may be
particulary true for individuals from lower income families
(who, therefore, could not purchase a home computer), and
those with fewer years of education (and, thus, have less
possible exposure time with comrputers)..

It may again be anticipated that these variables would be more
critical for the performance of ESL soldiers due to the higher
workload levels inherent in any English language-based operation.
Acceptance of, and attitudes towards computers may have
imp!ications fcr trairning and performance which are at least as
important as HCI design issues. It may also prove true that poor HCI
design engenders negative attitudes among new users, leading to
motivational and performance decrements.

The HCI design process
Gould & Lewis (1985) have developed an HCI design process

that includes empirical testing with end-users and which contains
three design principles. These are:

- an early focus on users and tasks;
- use of empirical measurement in the design process; and
- incorporation of an iterative approach to the design.

Such an approach appears amenable to consideration of user language
capabilities, individual differences, and a military system context
as recommended in this report.

HCI guidelines
Formal guidelines (e.g., Smith & Mosier, 1984), military

standards (e.g., MIL-STO 1472C), and HCI texts (e.g., Shneiderman,
1987) are attempts to organize existing knowledge about HCO dasign
and to influence software system implementations. Gould and Lewis
(1985) suggest that guidelines should be viewed as helpful in
getting started and in building prototypes, but we must recognize
that they are linmited in their ability to guide HCl design in specific
contexts. Given this context-dependence of HCI design, Gould (1987)
maintains that guidelines and standards cannot take the place ot
behavioral work. indeed, even the author of a guideline document
(Smith,1986) warns that present knowiedge does not warrant the
imposition of standaras, but indicates that standards may eventually
evolve through empirical testing and implementation of guidelines.
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Based on the present review, it appears imperative that user
language/culture variables be included in this pre-standard
development testing.

As in many design approaches which adequately consider
human factors, Smith & Mosier (1984) frequently cite "flexibility"
as an important design concept (e.g., see the section introductions
for Data Entry, Data Display, Sequence Control, and User Guidance).
To effectively aid software designers in providing appropriate "flex"
for ESL users, however, requires more specific, empirically derived
recommendations. Only in rare instances are language/culture
variations specified in the current guidelines--for example, in ¶
2.4-29, Conventional Assignment of Color Codes, Smith & Mosier
indicate the "red is associated with danger (in our society)."

Examination of Smith and Mosier (1984) reveals a significant
number of ad 4 itional guidelines that may have implications for
writin- sultware for bilingual end-users and that are, therefore,
canrJidates for empirical investigations focussing on in ESL soldiers
in combat strer. situations. These include:

-, 1.0-7: User paced data entry may compensate for slower
processing in iondominait languages.
¶ :.0-14: Short data items ease demands on short term
memory.
¶ 1.3-5: Natural nnits of text may or may not be "natural"
given grammatical irterference effects (see above).
¶ 2.0-3: Data displayed in usable form may have implications,
for example, for presentation of data in feet versus meters.
¶ 2.0-11: Familiar word;,,g and verb forms, if appropriate for
the user's nondominant lan.uaqe, may promote comprehension.
¶ 2.0-14- tMinimal use c' abbreviations may be particularly
Shelpful for ESL soldiers whose nond'or,iinant language
referents will not match an English-based acronym.
¶ 2.1.1-7- Conventionai punctuation may not be the sama for
all languages (see, e g., A;ple Computers, 1986).
¶ 2.1.1-9: Use of sentences beginning with main topk.R, ay not
be appropriate in all ,anguages.
¶ 2.1.1-14: Use of active voico may not be appropriate for all
languages.
9¶ 2.1,4-4: Standardizcd graphic symboloqy may not be suitable
for all cultures (see, e.g., Pond, in oress; Apple Computers,
1986).
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¶ 2.1.2; 2.3: If cultural differences in field dependence prove
sufficiently robust, the structure of data forms as well as
display formatting may prove especially critical for some
minorities.
¶ 2.4-29: As noted by Smith & Mosier, conventional color codes
may lead to a color interference effect across cultures.
¶ 3.0-13: User expectations regarding control-display
compatibility may vary across cultures.
¶ 3.1.7-1: Implementation of effective constrained natural
languages may prove difficult for bilinguals.
¶ 3.1.8-1: Graphical interaction in dialogs may be useful for
bilinguals, although icons are known to differ across cultures
(Pond, in press; Apple Computers, 1986;).

A VARIABLY-INTENSIVE LANGUAGE TASK

Because, as indicated, there has been virtually no applied
research related to user language effects on military performance,
an experimental task was devised for future use as part of the
current project. Although it was not possible to fully refine and
validate the task as part of this contract, the task is fully
operational, and its parameters believed to be largely aprpropriate
for use.

This task enables the experimenter to vary the language
intensiveness of the experimental instructions (called "prompts" or
"scripts" depending on the condition) from none through severe. The
task is Macintosh computer-based, uses six military map symbols
from the US Army Field Manual FM 21-30 as target stimuli (see
Appendix A), and employs electronic representations of maps as
backgrounds. Appendix B contains three sample task presentations,
and Appendix C depicts each of the ten map backgrounds. Note,
however, that due to printer limitations, these hardcopy
representations are considerably inferior.in quality to their
electronic counterparts used for research.

In all conditions, the subject is to locate a particular symbol,
the English and native language meanings of which have been
previously memorized. In all cases, target symbol detections are
indicated via a trackball/pushbutton input device. Response
latencies, numbers of hits, and misses are recorded as dependent
measures.
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For the first three conditions, one target symbol and fifteen
"distractor" symbols are presented on each map (see Appendix B,).
These task conditions are as follows:

1. The "prompt" is simply another representation of the
symbol itself. The subject is to locate the specified target
symbol on the map and indicate its position. This condition, of
course, requires no language processing.
2. The (hypothesized) easiest language processing condition is
one in which the target symbol prompt is delivered as the
corresponding word in the subject's native language (including
English as appropriate).
3. At the (again, hypothesized) next level of language
intensiveness, ESL subjects are prompted with the
corresponding word in English.

For the remaining conditiuns, three symbols of each type are
presented on each map--i.e., eighteen total per map presentation
There are one correct and two incorrect symbols of the specified
target type. The correct target is found by following the
navigational instructions in the stimulus "script"; A sample
map/script is presented Appendix B. These "Orienteering" task
conditions are as follows:

4. Navigational instructions are presented in the subject's
native language (including English, as appropriate).
5. Navigational instructions are presented in "good" English--
i.e., prose constructed according to Smith & Mosier (1984)
guidelines.
6. Navigational instructions are presented in "degraded"
English--i.e., prose constructed in violation of one or more
Smith & Mosier (1984) guideline.

It is intended that each of the above conditions be more difficult
than that which precedes it due to the language intensiveness of the
stimuli--except for NES subjects for whom condition 2 is equivalent
to condition 3 and condition 5 equivalent to condition 6.

Sample scripts in 'good English", "degraded English", Spanish,
and Korean are presented. in Appendix D. For each trial detailed
therein is a three digit code. The first digit, which ranges between
1 and 10, indicates the number of the map which serves as the
background. The second digit, which varies from 1 to 6, indicates
the symbol (see Appendix A) which is to be the target on that trial,

15



and the third digit, which also ranges between 1 and 10, specifies
the language conditions. These are:

1. Good English script
2. Degraded English script
3. English script for native English speaking subjects (same

text as used in 1, above)
4. Spanish script for native Spanish speaking subjects
5. Korean script for native Korean speaking subjects
6. English prompt
7. English prompt for native English speaking subjects

(same words as used in 6, above)
8. Spanish prompt for native Spanish speaking subjects
9. Korean prompt for native Korean speaking subjects
10. target symbol iconic prompt

Appendix E contains the Macintosh Pascal program source code
which was compiled with a Lightspeed Pascal compiler. This code
references Invention Software's Programmer's Extenders, Volumes 1
and 2 which are required to run this program.
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APPENDIX A

MILITARY MAP
TARGET SYMBOLS
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Symbol English Korean Spanish

ISTARTi start --

IE Infantry IVA- Infanteria

Tank 93L Tanque

SGun Caron

Anti-tank gun V1- = 'l Cak'on anti-
tanque

E8 Hospital Hospital

SPersonnel carrier " , Vehiculo do
transporte do
personal
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APPENDIX B

SAMPLE TASK STIMULI
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APPENDIX C

ELECTRONIC MAP BACKGROUNDS
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APPENDIX D

TASK PROMPTS AND SCRIPTS
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For each trial detailed herein is a throe digit code. The first digit,
which ranges between 1 and 10, indicates the number of the n'map
which serves as the background (see Appendix C). The second digit,
which varies from 1 to 6, indicates the symbol (see Appendix A)
which is to be the target on that trial, and the third digit, which
also ranges between 1 and 10, specifies the language conditions.
These are:

1. Good English script
2. Degraded English script
3. English script for native English speaking subjects (same

text as used in 1, above)
4. Spanish script for native Spanish speaking subjects
5. Korean script for native Korean speaking. subjects
6. English prompt
7. English prompt for native English speaking subjects

(same words as used in 6, above)
8. Spanish prompt for native Spanish speaking subjects
9. Korean prompt for native Korean speaking subjects
10. target symbol iconic prompt
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cacnrmt: Start at front of church
trial: 1,, 1 1 Head south and turn east at the
road. Ag e first street turn left. *At the second
intersed Mbn head east. On the north side of the street,
*find the INFAI.
trial: 1 1 2 Head south and turn east at the
road. Turn left at the first street *and head east at the
second intersection. Find the INFANTRY on the *north side of
the street.
trial: 1 1 3 Head south and turn east at the
road. At the first street turn left. *At the second
intersection head east. On the north side of the street,
*find the INFANTRY.
trial: 1 1 4 Dirijase al sur y en el camino cruce
hacia el este. En la primera calle *cruce la izquierda. En la segunda
intersecci6n dirijase al este. *En el lado norte de la calle,
encuentre la INFANTERIA.
trial: 1 1 5 '- 7%1 -93 ýr "IiOJIAj

'S tral 1*i ' I 6; ONFANTR 7 $
trial: 1 1 6 INFANI=Y
trial: 1 1 7 INFANTRY
trial: 1 1 8 INFANTERIA
trial: 1 1 9 " 4-,C
trial: 1 1 10 icon
carment: Start at the front of the barn
trial: 1 2 1 Follow the road west to the
crossroads. *Head north and turn at the third street.
*Locate the TANK at the end of the road.
trial: 1 2 2 Follow the road west to the
crossroads. *Head north ana turn at the third street. *At
the med of the road locate the TANK.
trial: 1 2 3 Follow the road west to the
crossroads. *Head north and turn at the third street.
*Locate the TANK at the end of the road.
trial: 1 2 4 Siga el camino hacia el oeste hasta la
intersecci6n. "Dirijase al norte y cruce en la tercera calle.
°Localice el TANQUE al final del camino.
trial: 1 2 5 Ajjl .1%W1)1.

trial: 1 2 6 TAK

41



trial: 1 2 7
trial: . 2 8 ThMJE
trial: !4 2 9
trial: 2 10 icon
camtent: 'Start at front of church
trial: 1 3 1 Head east. At the end of the road
turn left, and then left again. *On the north side of the
street locate the first GUN.
trial: 1 3 2 Head east and turn left at the end
of the road. *Locate the first GUN on the north side of the
street after making *the first left turn.
trial: 1 3 3 Head east. At the end of the road
turn left, and then left again. *On the north side of the
street locate the first GUN.
trial: 1 3 4 Dirijase hacia el este. Al final del
camino cruce a la izquierda y luego a ia izquierda nuevamente *En el
lado norte de [a calle localice el primer CAINON.trial: 1 3 5 •WK-i ~jo; 41A

trial: 1 3 6 0 -
trial: 1 3 7 G..N
trial: 1 3 8
trial: 1 3 9 N

trial: 1 3 10 icon
ca•rnent: Start at the road near the powerhouse
trial: 1 4 1 Travel south. At the first crossroad
turn left. *On the first cross street head north. *After the
bridge locate the ANTITANK GUN.
trial: 1 4 2 Travel south and turn left at the
first crossroad. *Head north at the first cross street *and
locate the ANTITANK GUN after the bridge.
trial: 1 4 3 Travel south. At the first crossroad
turn left. *On the first cross street head north. *After the
bridge locate the ANTITANK GUN.
trial: 1 4 4 Viaje hacia el sur. En la primera
interseccl6n cruce a la izquierda. *En la primeral transversal
dirijase hacia el nodte. 'Despu~s del puente localice el CANON
ANTI-TANQUE.
trial: 1 4 .~ j~ j WjE~ Ajbil1.4AJ

trial: 1 4 6 ANTITANK GLN
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trial: 1 4 7 ANTITANK GLN
triali 4 8 CA&X ANII-TA E
trial~ 4 9 I' ~
trial 4 10 icon
cament. Start at the front of the barn
trial: 1 5 1 Head south across the field and at
the road turn west. *At the second intersection turn right.
*After crossing the second bridge locate the HOSPITAL.
trial: 1 5 2 Head south across the field and at
the road *and turn west. Turn right at the second
intersection *and locate the HOSPITAL after crossing the
second bridge.
trial: 1 5 3 Head south across the field and at
the road turn west. *At the second intersection turn right.
*After crossing the second bridge locate the HOSPITAL.
trial: 1 5 4 Dirijase hacia el sur a trav~s del campo
y en el camino cruce al oeste. *En la segunda intersecci6n cruce a la
derecha. *Despu(s de cruzar el segundo puente localice el HOSPITAL.
trial: 1 5 5 ý 1• j¶.j * • -'4

trial: 1 5 6 HOSPITAL
trial: 1 5 7 HOSPITAL
trial: 1 5 8 HOSPITAL
trial: 1 5 9 1 k,
trial: 1 5 10 icon
cacrent: Start at the road near the powerhouse
trial: 1 6 1 Head south. At the first
intersection turn east. *After crossing the second street, on
the south side of the road, *find the PMSCMM CARRIER.
trial: 1 6 2 Head south and turn east at the
first intersection. *After crossing the second street, find
the PERSEL CARRIE *on the south side of the road.
trial: 1 6 3 Head south. At the first
intersection turn east. *After crossing the second street, on
the south side of the road, *find the PMSaZF CARRIER.
trial: 1 6 4 Dirijase hacia al sur. En la primera
interseccl6n cruce hacia al este. "Despuks de cruzar la segunda
calle, en el lado sur del camino. "Encuentre el VEHICULO DE
TRANSPORTE DE PERSONAL
trial: 1 6 5
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trial: 1 6 6 PESCM CARRIER
trial:,- 1 6 7 PESMM CARRIER
trials tX 6 8 VEHICULO DE TRANSPOCRTE DE PERSONAL
trial: 4% 1 6 9
trial: 1 6 10 icn
camment: Start at the east side of the barn
trial: 2 1 1 Go east. At the second street turn
left and after the railroad tracks turn right. *Locate the
INFNTRY.
crial: 2 1 2 Go east. Turn left at the second
street and turn right *after the railroad trackts. Locate the

trial: 2 1 3 Go east. At the second street turn
left and after the railroad tracks turn right. *Locate the
INFANTY.
trial: 2 1 4 Vaya al este. En la segunda calle cruce
a la izquierda y despu4s de los rieles de' ferrocarril cruce a la
derecha. *Localice la INFANTERIA.
trial: 2 1 5 'H .L}&+i ,

trial: 2 1 6 hIFAN•Y
trial: 2 1 7 INEANTRY
trial: 2 1 8 INFW2MA
trial: 2 1 9 viI.C
trial: 2 1 10 ion
comment: Start at the east side of the barn
trial: 2 2 1 Go east to the end of the road and
then north to the end of the road. *Turn west. After the
first southbound street locate the TAMK.
trial: 2 2 2 Go east to the end of the road and
then north *to the end of the road. Turn west and locate the
TANK *after the first southbound street.
trial: 2 2 Go east to the end of the road and
then north to the end of thm road. *1amn west. After the
first southbc-,nd street locate the TANK.
trial: 2 2 4 Vaya a, este hasta el final del camino y
entonces dirijase hacla ol nort9 hasta el final del camino. Cruce
hacia el oete. Despu6s de la primera calle que se dirije hacia el sur
localice el TANQUE
trial: 2 2 5 - "l44 ji"J2 '.Aj '

uj~.Vj iUj2 44j a.- I V
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trial: 2 2 6 TANtrial-, ý.,•2- 2 7 MEN

trial. 2 9
trial : •';".2 2 10 icon

cairent: Start at the road in the NE corner
trial: 2 3 1 Go west and cross two bridges. *On
the south side of the street find the GUN.
trial: 2 3 2 Go west. Find the GUN on the south
side of the street *after crossing two bridges.
trial: 2 3 3 Go west and cross two bridges. *on
the south side of the street find the GUN.
trial: 2 3 4 Vaya hacia el oeste y cruce dos puentes.
*En el lado sur de la calle encuentre el CANION.
trial: 2 3 5 "-&.t "1-4""" t j •

trial: 2 3 6 5 LN

trial: 2 3 7 G-N
trial: 2 3 8
trial: 2 3 9
trial: 2 3 10 icon
carent: Start at the road in the NE corner
trial: 2 4 1 Head west. Turn onto the third
northbound street *and then turn east. *On the north side of
the street locate the first ANTITANK GUN.
trial: 2 4 2 Head west. Turn onto the third
northbound street *and then turn east. Locate the first
ANTITANK GUN *on the north side of the street.
trial: 2 4 3 Head west. Turn onto the third
northbound street *and then turn east. *On the north side of
the street locate the first ANTITANK GUN.
trial: 2 4 4 Dirijase hacia el oeste. Cruce en la
tercera calle que so dirije hacia el norte "y entonces cruce hacia el
este. 'En lado norte de la calle localice el primer CAF4ON ANTI-
TANQUE

trial: 2 4 6 5 TITANK (UN
trial: 2 4 7 INWITANK GUN

trial: 2 4 8 CA1"I0 ANrI-TkW
trial: 2 4 9 '--=LI 1.
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"trial: 2 4 10 icon
camientz. Start at the road in the NE corner
trial: 2 5 1 Travel west and just before the
second ,kge turn south. *At the third street turn right.
*On the north side of the road locate the HOSPITAL.

trial: 2 5 2 Travel west and turn south just
before the second bridge. *Turn right at the third street.
Locate the HOSPITAL on the north side of the road.
trial: 2 5 3 Travel west and just before the
second bridge turn south. *At the third street turn right.
*On the north side of the road locate the HOSPITAL.
trial: 2 5 4 Viaje hacia el este y justo antes del
segundo puente cruce al sur. *En [a tercera calle cruce a la derecha.
*En la lado norte del camino localice el HOSPITAL.trial: 2 5 5 Aj•,* •} •= C},~oi •.

Strial: 2 5 6 HOSPITAL
trial: 2 5 7 HOSPITAL
trial: 2 5 8 HOSPITAL

trial: 2 5 9 k
trial: 2 5 10 icon
ca'nent: Start at the road in the NE corner
trial: 2 6 1 Head west and turn onto the third
southbound street. *Cn the north side of the railroad tracks
*locate the PERSMM CARRIER.
trial: 2 6 2 Head west and turn onto the third
southbound street. *Locate the PERSCa>EL CARRIER on the north
side *of the railroad tracks.
trial: 2 6 3 Head west and turn onto the third
southbound street. *On the north side of the railroad tracks
*locate the PERSCL CARRIER.
trial: 2 6 4 Dirijase hacia el oeste y cruce en la
tercera calle que se drije hacia al sur. *En el lado norte de los
rieles del ferrocarril "localice el VEHICULO DE TRANSPORTE DE
PERSONAL
trial: 2 6 5 A41..! "!4 AJVJ"4 1 *aJ.'Aij

trial: 2 6 6 PESMM CARRIE
trial: 2 6 7 PEPSME CARRIER
trial: 2 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 2 6 9 1-1
trial: 2 6 10 icn
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coment: Start at the road at the southwest corner of the
airport g
trial: 1 1 Travel north and at the second
inters t! turn west. *Follow this road as it curves around
the lake *andi find the INFANTRY.
trial: 3 1 2 Travel north and turn west at the
second intersection. *Find the INFANTRY on the road *which
curves around the lake.
trial: 3 1 3 Travel north and at the second
intersection turn west. *Follow this road as it curves around
the lake *and find the INFANTRY.
trial: 3 1 4 Viaje hacia el norte y en la segunda
intersecci6n cruce hacia el oeste. *Siga 6ste camino alrededor del
lago *y encuentre la INFANTERIA.

trial: 3 1JA 5W 21 IAj 0. ij t1A j 1. .

trial: 3 1 6 INFANTY
trial: 3 1 7 INFANIRY

trial: 3 1 8 NFEANTEJIA
trial: 3 1 9 W w• q
trial: 3 1 10 icon
catment: Start at the road in the NE corner
trial: 3 2 1 Travel south and bear right. *After
passing the power lines take the south fork. *Cross the
bridge and find the TANK.
trial: 3 2 2 Travel south and bear right. Take
the south fork *after passing the power lines and find the
TANK *which is located beyond the bridge.
trial: 3 2 3 Travel south and bear right. *After
passing the power lines take the south fork. *Cross the
bridge and find the TANK.
trial: 3 2 4 Viaje hacia el sur y permanezca en el
lado derecho. Tome la bifurcaci6n sur. TCruce el puente y encuentre
el TANQUE.t~ria2l: 3 2 5 '• •.-& •I'1'}h1* "• J "Ph1'•' A K

"t 3 2' 6 r-*

trial: 3 2 7
trial: 3 2 8 TANM
trial: 3 2 8 ZVU2j

trial: 3 2 9
trial: 3 2 10 icon
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ccrrent: Start at the road in the NE corner
trial:4 3 1 Go south. Take the right fork and
then Seft. *At the crossroads turn south and locate thefirstG I

trial: 3 3 2 Go south. Take the right fork and
then bear left. *Locate the first GUN after turning south at
the crossroads.
trial: 3 3 3 Go south. Take the right fork and
then bear left. *At the crossroads turn south and locate the
first GMN.
trial: 3 3 4 Vaya hacia el sur. Tome la bifurcaci6n
derecha y permanezca en el lado izquierdo. 'En la intersecci6n cruce
hacia el sur y localice el primer CAN4ON.
trial: 3 3 5JA

trial: 3 3 6
trial: 3 3 7 GaN
trial: 3 3 8

trial: 3 3 9 r
trial: 3 3 10 icon
ccrent: Start at the road in the NE corner
trial: 3 4 1 Head south and take left fork. After
passing the airport turn right *and find the first ANTITANK
GN.
trial: 3 4 2 Head south. Take the left fork and
turn right *after passing the airport. Find the first
ANTITANK GUN.
trial: 3 4 3 Head south and take left fork. After
passing the airport turn right *and find the first ANTITANK
aN.
trial: 3 4 4 Dirijase hacia el sur y tome la
bifurcaci~n izquierda. Despu6s de pasar el aereopuerto cruce a la
derecha *y encuentre el primer CANON ANTI-TANQUE.
trial: 3 4 5 4 ii _1&& "'"k w'a' i l
ItAj Wk)*IjI'q- Ž4 4jl"-,V+ '*j ¶IAj *A" %U)%~~JE

trial: 3 4 6 ANTA1W GLN
trial: 3 4 7 ANTITANK GN
trial: 3 4 8 CAAW ANTI-TRQ(E
trial: 3 4 9 '414 01 .
trial: 3 4 10 icon
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comment: Start at the road at the southwest corner of the

trial. 3 5 1 Head north and at the first street
turn m1 ..*At the second road head north. *On the west side
of the street locate the HOSPITAL.
trial.- 3 5 2 Head north and at the first street
turn left. *Locate the HOSPITAL on the west side of the
second street *as you head north.
trial: 3 5 3 Head north and at the first street
turn left. *At the second road head north. *On the west side
of the street locate the HOSPITAL.
trial: 3 5 4 Dirijase hacia el norte y en [a primera
calle cruce a [a izquierda. *En el segundo camino dirijase hacia el
norte. *En el lado oeste de la calle localice el HOSPITAL.
trial: 3 5 5 % ~jA6

trial: 3 5 6 HOSPITAL
trial: 3 5 7 HOSPITAL
trial: 3 5 8 HOSPITAL
trial: 3 5 9 1 k,
trial: 3 5 10 icon
comment: Start at the road at the southwest corner of the
airport
trial: 3 6 1 Go north. Before reaching the power
lines turn left *and then bear right. *;•.fter the first
intersection locate the PE NEL CARTEER.
trial: 3 6 2 Go north. Turn left and then bear
right *before reaching the power lines. *Ate the PEKS(1EL
CARRIER after the first intersection.
trial: 3 6 3 Go north. Before reaching the power
lines turn left *and then bear right. *After the first
intersection locate the PESME CARRIER.
trial: 3 6 4 Vaya hacia el norte. Antes de liegar .

los cables eldctricos cruce a la izquierda "y entonces permanezca ;,i
la derecha. "Despu6s de la primera intersecci6n localice el
VEHICULO DE TRANSPORTE DE PERSONAL
trial: 3 6 5 V*L& 't4' '

trial: 3 6 6 PERSaVL CARRIER
trial: 3 6 7 PERSMM CARRIER
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trial: 3 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 3 6 9 2 "•
trial.k 3 6 10 icon
camer n,_Start at road in the south-center of the map
trial: 4 1 1 Travel north and at the first street
"turn right. *Leave the road and head east through the trees.
*At the west edge of the river locate the INFANTRY.
trial: 4 1 2 Travel north and turn right at the
first street. *Leave the road walk through the trees from the
west. *Lcate the INFANTRY at the weot edge of the river.
trial: 4 1 3 Travel north and at the first street
turn right. *Leave the road and head east through the trees.
*At the west edge of the river locate the INFANTRY.
trial: 4 1 4 Viaje hacia el norte y en la primera
calle cruce hacia la derecha. *Salgase del camino y vaya hacia el
este a trav6s de los arboles. *En la orilla oeste del rfo localice la
INFANYERIA.
trial: 4 1 5 2 2Ký3 ~A ~JJAJ '4 -

t rial: 4 1 6 DANI'PRY
trial: 4 1 7 IRTFANTRY
trial: 4 1 8 RIh---RLM'=
trial: . 1 9 • 1.rq
trial: 4 1 10 icon
cament: Stazt at road in the south-center of the map
trial: 4 2 1 Head norti). At the third
intersection turn north. *On the east side of the street find
"the TANK.
trial: 4 2 2 iea& north and 1 hen turn north at
the third intersection. *Find tLe TANK on the east side of
the street.
trial: 4 2 3 Head north. At the third
intersection turn north. *On the east side of the street find
the TaMN.
trial: 4 2 4 Dirijase hacia ei norte. En ia tercera
intersecci6n cruce al norte. *En el lado este de la calle encuentre el
TANQUE.
trial 4 2 5 & 'h)'' 12Ii"Ž5

trial: 4 2 6 M1
trial: 4 2 7 1AN
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trial.: 4 2 8 TANJE
trial: , 4 2 9 ES

trial: -3--- 2 10 iconcawent. at the road entering fran the west edge
trial: 4 3 1 Follow the road south and at the
first road turn left. *At the railroad tracks head west. *On
the left side of the tracks locate the first GUN.
trial: 4 3 2 Follow the road south and turn left
at the first road. *Head west at .iie railroad tracks and
locate the first GUN *on the left side of the tracks.
trial: 4 3 3 Follow the road south and at the
first roaa turn left. *.At the railroad tracks head west. *On
the left side of the tracks locate the first GUN.
trial: 4 3 4 Siga el camino hacia sur y en el primer
camino cruce a la izquierda. *A llegar a los rieles de ferrocarril
dirijase hacia el oeste. En el lado izquierdo de los rieles del
ferrocarril localice el primer CANON.
trial: 4 3 5 4 IA.

trial: 4 3 6 (INJ
trial: 4 3 7 (IN
trial: 4 3 8 LMALT
trial: 4 3 9
trial: 4 3 10 icon
c-imrent: Start. at road in the south-center of the map
trial. 4 4 1 Go north and then follow the
railroad tracks eastward. *After the double brick e head left
and then turn west at the barn. *At the north edge of the
field indicate the ANtIITANI GUN.
trial: 4 4 2 Go north and then follow the
railroad tracks eastward. *Head left after the double bridge
arid then at the barn tu,,n west. *Indicate the k\NITANK GIN at
the north edge of the field.
trial: 4 4 3 Co north and then follow the
railroad tracks eastward. *After the double bridge head left
and then turn west at the ba-rn. *At the north edge of the
field indicate the AN7ITh-K G(N.
trial: 4 4 4 Vaya hacia el norte y sigR los rieles del
ferrocarril en direcci6n este. Despu6s del p,,ente-doble dirijase a
la izquierda y luego cruce al oeste en en estao!o. 'En el lado norte
del campo seriale el CGAON ANTI-TANQUE.
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trial: 4 4 5 A6

tril 4 6 ANTITANK GLN
trial: 4 4 7 ANTITANK GLN
trial: 4 4 8 CADCN ANTI-TANýYE
trial: 4 4 9 6 1XCQ,' .

trial: 4 4 10 icon
Sc=nent. Start at the road entering from the west edge in

the NW corner
trial: 4 5 1 Travel south and at the first
intersection turn left. *After the second street find the
first HOSPITAL.
trial: 4 5 2 Travel south. At thle first
intersection turn left *and find the first HOSPITAL after the
second street.
trial: 4 5 3 Travel south and at the first
intersection turn left. *After the second street find the
first HOSPITAL.
trial: 4 5 4 Viaje hacia el sur y la primera
intersecci6n cruce a la izquierda. *Despu6s de la segunda calle
encuentre el primer HOSPITAL.

trial 4 5 5ý. IJAJ 44

trial: 4 5 6 HOSPITAL
trial: 4 5 7 HOSPITAL
trial: 4 5 8 HOSPITAL

trial: 4 5 9 Vjo•

trial: 4 5 10 icon
camrent: Start at the road entering from the west edge in
the NW corner
trial: 4 6 1 Head south and at the second
in1tersection turn left. *After crossing the railroad tracks
find ther first PESCZL CAPRIER.
trial: 4 6 2 Head south and turn left at the
second intersection. *Find the first PEPSaNMEL Ce.RRIER after
crossing th!• railroad tracks.
trial: 4 E 3 Head south and at the second
intersection turn left. *After crossing the railroad tracks
find the first PU E CWRRIER.
trial: 4 6 4 Dirijase al sur y en la segunda
intersecci6n cruce a la izquierda. "Despu~s de cruzar los deles del
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ferrocarril encuentre el primer VEHICULO DE TRANSPORTE DE
PERSONýý6 5 '~!- )I~~~1j*~*A
trial:6 5

trial: 4 6 6 PEPSMM CAPRIE
trial: 4 6 7 PERSCNNEL CARER
trial: 4 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 4 6 9 1
trial: 4 6 10 icon
ccrrent: Start at the northern imost road entering from the
west edge
trial: 5 1 1 Travel east to the third
intersection and turn south. *Turn again at the dead end
street. *On the north side of the road locate the INFANTRY.
trial: 5 1 2 Travel east and turn south at the
third intersection. *Turn ag&an at the dead end street.
*Locate the INFANTRY on the north side of the road.
trial: 5 1 3 Travel east to the third
intersection and turn south. *Turn again at the dead end
street. *On the north side ot the road locate the INFANTRY.
trial: 5 1 4 Viaje hacia el este hasta la tercera
intersecci6n y cruce hacia el sur. Cruce nuevamente al final de la
calle ciega. *En el lado norte del camino localice la INFANTERIA.

tril: 1 ý j AVIX9 *ý 1t*ejAi

trial: 5 1 6
trial: 5 1 7 INFANIRY

trial: 5 1 8 TNEATERIA
trial: 5 1 9 11+C4
trial: 5 1 10 icon
cament: Start at the northern nost road entering from the
east edge
trial: 5 2 1 Head west and cross the power lines
twice. *Turn at the first northbound street. *After the
bridge locate the TANK.
trial: 5 2 Head west. Turn at the first
northbound street *after crossing the power lines twice.
*Locate the TANK after the bridge.
trial: 5 2 3 Head west and cross the power lines
twice. *Turn at the first northbound street. *After the
Iridge locate 'the 'ANK.
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trial: 5 2 4 Dirijase hacia el oeste y cruce los
cables, cos dos veces. Truce en la primera calle que va hacia
--el nort :spu6s del puente localice el TANQUE.

tri ~ '5, 2 '5 Xi- 1~'4 4-& .. bjx'.

trial: 5 2 6
trial: 5 2 7 TANK
trial: 5 2 8 TA=JE
trial: 5 2 9 ES !.
trial: 5 2 10 icon
ccament: Start at the northern rmst road entering from the
east edge
trial: 5 3 1 Travel west. Cross the bridge and
turn at the first street. *On the west side of the road
select the GUN.
trial: 5 3 2 Travel west. Turn east at the first
street *after crossing the bridge. *Select the GUN on the
west side of the road.
trial: 5 3 3 Travel west. Cross the bridge and
turn at the first street. *On the west side of the road
select the GUN.
trial: 5 3 4 Viaje hacia el oeste. Atraviese el
puente y cruce en la primera calle. *En el lado oeste del camino
seleccione el CANON.
trial: 5 3 5 AA 4'-- ,jI'4 ,

trial: 5 3 6
trial: 5 3 7 G(N
trial: 5 3 8 CZfrV
trial: 5 3 9
trial: 5 3 10 icon
cament: Start at the northern most road entering from the
west kedg
trial: 5 4 1 Go east and continue past the power
lines. *At the first street head south and then on the first
through-street turn again. *Find the ANTITANK GUN.
trial: 5 4 2 Go east. Head south at the first
street past the power lines and then *find the ANTITANK GUN
after turning on the first through-street.
trial: 5 4 3 Go east and continue past thp power
lincs. '•&t the first street head south and then on the first
tIba-oijah-street turn again. *Find the ANTITANK GUN.
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trial: 5 4 4 Vaya hacia al este y continue hasta
pasar lot cables el6ctricos. *En la primera calle dirijase hacia el
sur y ertbes en la primera transversal cruce otra vez. *Encuentre
el CAI6i•TI-TANQUE.
trial: 5 4 5 • 'I A 6-

Z1ý45*Jj.~ *'Aý4~ 14 ')C A ,

-trial: 5 4 6 AN-ITA G4N
trial: 5 4 7 ANTITANK GUN

trial: 5 4 8 CARW ANTI-TAIUJ
trial: 5 4 9 'IS * I
trial: 5 4 10 icon
ccrrent: Start at the northern most road entering fran the
east edge
trial: 5 5 1 Go west and pass the first set of
power lines. *On the first street turn south and then turn
again onto the westbound road. *At the west side of the
building indicate the HOSPITAL.
trial: 5 5 2 Go west and pass the first set of
power lines. *Turn south on the first street and at the
westbound road turn again. *Indicate the HOSPITAL at the
west side of the building.
trial: 5 5 3 Go west and pass the first set of
power lines. *On the first street turn south and then turn
again onto the westbound road. *At the west side of the
building indicate the HOSPITAL.
trial: 5 5 4 Vaya hacia el oeste y pase el primer
conjunto de cables el6ctricos. *En la primera calle cruce hacia el
sur y entonces cruce otra vez en el camino que va a al oeste. *AI
lado oeste del edificio sehale el HOSPITAL.

-- trial: 5 5 56~ # lOPTAL $9 L~~
a~m~ ~j.jAj .tj. j A **iA* ,j Jij 4-

trial: 5 5 6 0K)SPI4_

trial: 5 5 7 HOSPITAL

trial: 5 5 8 HOSPITAL
trial: 5 5 9 V1
trial: 5 5 10 icon
ccument: Start at the northern most road entering fran the
w.st edge
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trial: 5 6 1 Head east. Turn at the first road
cross the footbridge going east. *At the east edge

Sof thfind the PESCNEL CARRIER.
trial, 3 6 2 Head east. Cross the footbridge
going .s *after turning at the first road. *Find the
PEPSCNNE CARRIER at the east edge of the trees.
trial: 5 6 3 Head east. Turn at the first road
*and then cross the footbridge going east. *At the east edge
of the trees find the PERSCEL CARRIER.
trial: 5 6 4 Dirijase hacia el este. Cruce en el
primer camino *y entonces atraviese el puente para peatones que va
hacia el este. *AI este de los Arboles encuentre el VEHICULO DE
TRANSPORTE DE PERSONAL
trial: 5 6 5-

trial: 5 6 6 PEPSNEL CAR=ER
trial: 5 6 7 PERSCNNEL CARRIER
trial: 5 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 5 6 9 1 I
trial: 5 6 10 icon
ccrrent: Start at the northern most road entering from the
east edge
trial: 6 1 1 Travel west and at the first bridge
turn right. *At the second intersection turn left and on the
south side of the street *locate the INFANTRY.
trial: 6 1 2 Travel west and turn right at the
first bridge. *Turn left at the second intersection and
locate the INFANTRY *on the south side of the street.
trial: 6 1 3 Travel west and at the first bridge
turn right. *At the second intersection turn left and on the
south side of the street *locate the INFANTRY.
trial: 6 1 4 Viaje hacia el oeste y en el primer
puente cruce a la derecha. *El la segunda intersecci6n cruce hacia a
la izquierda y en el lado sur de la calle localice la INFANTERIA.
trial: 6 1 5 AjW- ).A V " 11-A I

trial: 6 1 6 INFANFTY
trial: 6 1 7 INFANTRY
trial: 6 1 8 Th nA
trial: 6 1 9 +C
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trial: 6 1 10 icon
cmw.eru Start at the road entering from the north edge
trial: , 6, 2 1 Head south to the second crossroads
and tuxi-t. *At the second street head south. *On the west
side of the road locate the TANK.
trial: 6 2 2 Head south and turn west at the
second crossroads. *Head south at the second street. *Locate
the TANK on the west side of the road.
trial: 6 2 3 Head south to the second crossroads
and turn west. *At the second street head south. *On the west
side of the road locate the TANK.
trial: 6 2 4 Dirijase hacia el sur hasta la segunda
intersecci6n y cruce hacia el oeste. *En la segunda calle dirijase
hacia el sur. *En el lado oeste del camino localice el TANQUE.
trial: 6 2 5 N,4 'WN},N +-' 1 6*3-

I "••-- •'-I- ,.w % &

trial: 6 2 6 TAW
trial: 6 2 7 TA
trial: 6 2 8 TANUE
trial: 6 2 9 C- :0

trial: 6 2 10 icon
cament: Start at the road entering from the north edge
trial: 6 3 1 Travel south and at the third
crossroad turn east. *Bear right at the fork. *After the
bridge indicate the first GUN.
trial: 6 3 2 Travel south and turn east at the
third crossroad. *Bear right at the fork. *Indicate the
first GUN after the bridge.
trial: 6 3 3 Travel south and at the third
crossroad turn east. *Bear right at the fork. *After the
bridge indicate the first GUN.
trial: 6 3 4 Viaje hacia el sur y en la tercera
intersecci6n cruce hacia el este. "Permanezca en el lado derecho al
Ilegar a la bifurcaci6n. Despu6s del puente seiale el primer CAN•ON.

trial: 6 3 5 j VjýAj A Ahtl.Ai

trial: 6 3 6 G5 N
trial: 6 3 7 GUN

trial: 6 3 8 C4MN
trial: 6 3 9 c12
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trial: 6 3 10 icon
cart:. Start at the northern most road entering fran the

trial: •6 4 1 Follow the road southwest and
continue south through the intersection to the dead end.
*Turn right, and right again. At the second intersection turn
left *and find the ANTITANK GUN.
trial: 6 4 2 Follow the road southwest and
continue south through the intersection to the dead end.
*Turn right, and right again. *Find the ANTITANK GUN after
turning left at the second intersection.
trial: 6 4 3 Follow the road southwest and
continue south through the intersection to the dead end.
*Turn right, and right again. At the second intersection turn
left *and find the ANTITANK GUN.
trial: 6 4 4 Siga el camino hacia el suroeste hasta
Ilegar al final. *Cruce a la derecha y luego nuevamente a ia derecha.
En la segunda intersecci6n cruce a la izquierda *y encuentre el
CANON ANTI-TANQUE.
trial: 6 4 5 %j-O iA•

trial: 6 4 6 ANTITANK GUN
trial: 6 4 7 ANTITANK GUN
trial: 6 4 8 CAAVN ANTI-TXA2J
trial: 6 4 9 'S--")=' i
trial: 6 4 10 icon
camment: Start at the road entering from the north edge
trial: 6 5 1 Go south to the second street and
turn left. *After crossing the lake turn right. *On the left
side of the road find the HOSPITAL.
trial: 6 5 2 Go south and turn left at the second
street. *Turn right after crossing the lake *and find the
HOSPITAL on the left side of the road.
trial: 6 5 3 Go south to the second street and
turn left. *After crossing the lake turn right. *On the left
side of the road find the HOSPITAL.
trial: 6 5 4 Vaya hacia el sur hasta la segunda calle
y cruce a la izquierda. *Despu~s de pasar el lago cruce a la derecha.
"En el lado izquierdo del camino encuentre el HOSPITAL.
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trial: 6 5 5 , % $ C1}.I]A

trial: ,6 5 6 HOSPITAL
trial: 6 5 7 HOSPITAL
trial: 6 5 8 HOSPITAL
trial: 6 5 9 1 k•
trial: 6 5 10 icon
ccrrrent: Start at the northern most road entering frorn the
east edge
trial: 6 6 1 Head west and after the first bridge
turn right. *At the northwest corner of the factory parking
lot *locate the PERSWEL CARRIER.
trial: 6 6 2 Head west and turn right after the
first bridge. *Locate the PEPSa•iEL CARRIER at the northwest
corner *of the factory parking lot.
trial: 6 6 3 Head west and after the first bridge
turn right. *At the northwest corner of the factory parking
lot *locate the PE CARRIER.
trial: 6 6 4 Dirijase hacia el oeste y despu6s del
primer puente cruce a la derecha. *En la esquina noroeste del
estacionamiento de la f~brica "localice el VEHICULO DE TRANSPORTE
DE PERSONAL
trial: 6 6 5 A~~ A V9 tjZ\

trial: 6 6 6 PEpSQ'm CARRIER
trial: 6 6 7 PERSaZM CARRIER
trial: 6 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 6 6 9 2 1
trial: 6 6 10 icon
canrent: Start at the northern imst road entering from the
east edge
trial: 7 1 1 Head west to the dead end and turn
left. *Before the second bridge turn right. *On the north
side of the road locate the INFANTRY.
trial: 7 1 2 Head west. Turn left at the dead end
*and left before the second bridge. *Locate the IFEANTRY on
the north side of the road.
trial: 7 1 3 Head west to the dead end and turn
left. *Before the second bridge turn right. *On the north
side of the road locate the INFANMY.
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trial: 7 1 4 Dirijase hacia el oeste hasta el final
del cam -i-y cruce a la izquierda. *Antes de Ilegar al segundo
puente . a la derecha. *En el lado norte del camino localice la
INFANtEI'-
trial: 7 1 5 InF

trial: 7 1 6 INFANTRY
trial: 7 1 7 INFANTRY
trial: 7 1 8 INFANTE2JA
trial: 7 1 9 W-1

trial: 7 1 10 icon
csanent: Start at the northern most road entering from the
east edge
trial: 7 2 1 Travel west to the dead end.
Continue west across lake *and past the barn. At the second
street turn north. *On west side of road find the TANK.
trial: 7 2 2 Travel west acoss the road and lake.
*Turn north at the second street after passing the barn *and
find the TANK on west side of road.
trial: 7 2 3 Travel west to the dead end.
Continue west across lake *and past the barn. At the second
street turn north. *On west side of road find the TANK.
trial: 7 2 4 Viaje hacia el oeste hasta el final del
camino. Continie hacia el oeste a trav4s del lago "y pase el establo.
En la segunda calle cruce hacia el norte. *En el lado oeste del
camino encuentre el TANQUE.trial: 7 2 5 "j•-tj 4Aj •}• •},Aj- ;

trial: 7 2 6 A.NK

trial: 7 2 7 '4NK
trial: 7 2 8 TMK

trial: 7 2 9 'QS!.
trial: 7 2 10 icon
ccment: Start at road entering from the north near the west
&kde
trial: 7 3 1 Head south and at the first
crossroads turn east. *At the second street turn right.
*After crossing the bridge locate the GUN.
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trial: 7 3 2 Head south. Turn east at the first
crossroa, *and right at the second street. *Locate the GUN
aftercri q the bridge.
trial.-- ,,'7 3 3 Head south and at the first
crossroads turn east. *At the second street turn right.
*After crossing the bridge locate the GUN.
trial: 7 3 4 Dirijase hacia el sur y en la primera
intersecci6n cruce hacia el este. *En la segunda calle cruce a la
derecha. *Despu6s de pasar el puente localice el CANON.
trial: 7 3 5 Ao '-. o A i1 OI i j-

trial: 7 3 6 GLN
trial: 7 3 7 (IN
trial: 7 3 8 C
trial: 7 3 9 A
trial: 7 3 10 icon
carment: Start at road entering from the north near the west

trial: 7 4 1 Travel south and cross two bridges.
*On the east side of the road locate the ANTITANK GUN.
trial: 7 4 2 Travel south and locate the ANTITANK
GUN *on the east side of the road after crossing two bridges.
trial: 7 4 3 Travel south and cross two bridges.
*On the east side of the road locate the ANTITANK GUN.
trial: 7 4 4 Viaje hacia el sur y atraviese dos
puentes. *En el lado oeste del camino localice el CANON ANTI-
TANQUE.
trial: 7 4 5 14 1-.q. \' I1 r~

trial: 7 4 6 ANTITANK GUN
trial: 7 4 7 ANTITANK GUN
trial: 7 4 8 CA1nCW ANTI-TAnQ
trial: 7 4 9 SL "14 C4v2L
trial: 7 4 10 icon
ccmrent: Start at road entering fram the north near the west
edge
turial 7 5 1 Travel south. At the first street
turn left. *After passing the barn find the second HOSPITAL.
trial: 7 5 2 Travel south and turn left at the
first street. *Find the second HOSPITAL after passing the
ban.
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trial: 7 5 3 Travel south. At the first street
turn left. *After passing the barn find the second HOSPITAL.
trial: "-..7 5 4 Viaje hacia el sur. En la primera calle
cruce a I~Izquierda. *Despu6s de pasar el establo encuentre el
segundo HOSPITAL.
trial: 7 5 5 ~ 44 ~ '~1i~]~
triAl: 7. 5 6 3PA

trial: 7 5 6 HOSPITAL
trial: 7 5 7 HOSPITAL

=trial: 7 5 8 HOSPITAL

trial: 7 5 9 I
trial: 7 5 10 icon
carmment: Start at road entering fron the north near the west
edge
trial: 7 6 1 Go south and at the second
intersection turn left. *Pass the bridge and power lines *and
find the first PEPSWNEL CARRIER.
trial: 7 6 2 Go south. Turn left at the second
intersection and find the first PKSMEL CARRIER *after
passing the bridge and power lines.
trial: 7 6 3 Go south and at the second
intersection turn left. *Pass the bridge and power lines *and
find the first PESC'E CARRIER.
trial: 7 6 4 Vaya hacia el sur y en la segunda
intersecci6n cruce a la izquierda. "Pase el puente y los cables
el6ctricos *y encuentre el primer VEHICULO DE TRANSPORTE DE
PERSONAL.

trial: 7 6 5 46)A ~~~ A

trial: 7 6 6 PERSWEL CARRIER
trial: 7 6 7 PERSCNNEL CARRIER
trial: 7 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
tria•: 7 6 9 ' %
trial: 7 6 10 icon
ccnrent: Start at the southern nost road entering from the
east edge
trial: 8 1 1 Travel west and at the third road
turn right. *North of the barn find the INFANTRY.
trial: 8 1 2 Travel west and turn right at the
third road. *Find the LNFANTRY north of the barn.
trial: 8 1 3 Travel west and at the third road
turn right. *No-th of the barn find the INFANTRY.
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trial: 8 1 4 Viaje hacia el oeste y en el tercer
camino cruce a la derecha. *AI norte del establo encuentre la
INTANTE1&

trial: 8 1 7

trial: 8 1 8 INFANTERIA
trial: 8 1 9 W.
trial: 8 1 10 icon
ca-rent: Start at the northern most road entering fron the
west edge
trial: 8 2 1 Head east and at the fourth street
turn south. *On the west side of road find the TANK.
trial: 8 2 2 Head east and turn south at the
fourth street. *Find the 'ANK on the west side of road.
trial: 8 2 3 Head east and at the fourth street
turn south. *On the west side of road find the TANK.
trial: 8 2 4 Dirijase hacia el este y en la cuarta
calfe cruce hacia el sur. *En el lado oeste del camino encuentre el
TANQUE.

trial: 8 2 6

trial: 8 2 7
trial: 8 2 8
trial: 8 2 9
trial: 8 2 10 icon
ca-krwet: Start at the northern most road entering fran. the
west edge
trial: 8 3 1 At the first street head south. *At
the first intersection turn left. *Cross the lake and locate
the first GON.
trial: 8 3 2 At the first street head south.
*Turn left. at the first intersection and locate the first (JN
beyond the lake.
trial: 8 3 3 At the first street head south. *At
the first intersection turn left. *Cross the lake and locate
the first GJN.
trial: 8 3 4 En la primera calle dirijase hacia el sur.
"En la primera intersecci6n cruce hacia la izquierda. TPase el lago y
localice el primer CANION.
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trial: 8 3 6 (4N
trial: 8 3 7 G/W

trial: 8 3 8 CA&N
trial: 8 3 9
trial: 8 3 10 icon
carrent: Start at the southern most road entering frno the
east edge
trial: 8 4 1 Head west and cross two bridges. *At
the first street turn north. *On the west side of the road
locate the ANTITANK GUN.
trial: 8 4 2 Head west and turn north at the
first street *following the two bridges. *Locate the ANTITANK
GUN on the west side of the road.
trial: 8 4 3 Head west and cross two bridges. *At
the first st-reet turn north. *On the west side of the road
locate the ANTITANK GUN.
trial: 8 4 4 Dirijase hacia el oeste y atraviese dos
puentes. *En la primera calle cruce hacia el norte. *En el lado oeste
del camino localice el CANON ANTI-TANQUE.
trial: 8 4 5 Aj IJ AJ "A Cý111 NI~

trial: 8 4 6 AMTITANK CGN
trial: 8 4 7 ANIUTANK GLN
trial: 8 4 8 CANR2X ANTI-T-WE
trial: 8 4 9 63 1-b- C'q
trial: 8 4 !0 icon
cament: S&art at. the southern most road entering fron the
east edge.
trial: 8 5 1 Go west and cross the bridge. *At
the first street turn right. *North of the power lines find
the HOSPITAL.
trial: 8 5 2 Go west and turn right at the first
street after the bridge. *Locate the HOSPITAL north of the
pcer lines.
trial: 8 5 3 Go west and cross the bridge. *At
the first street turn right. *North of the power lines find
the HOSPITAL.
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trial: 8 5 4 Vaya hacia el oeste y atraviese el
puente. Enr [a primera calle cruce a la derecha. "A norte de los
cables elht•,os encuentre el HOSPITAL.
trial: 4 5 5 A

trial: 8 5 6 HOSPITAL
trial: 8 5 7 HOSPITAL
trial: 8 5 8 HOSPITAL
trial: 8 5 9 1 k•
trial: 8 5 10 icon
cairprrt: Start at the northern most road entering fromn the
wst edge
trial: 8 6 1 Travel east. At the third street
turn north. *Mike the first left and on the left locate the
PERSCN CARRIER.
trial: 8 6 2 Travel east and turn north at the
third street. *Locate the PERSCNEL CARRRIER on the left
*after turning left on the first street.
trial: 8 6 3 Travel east. At the third street
turn north. *Make the first left and on the left locate the
PERS\IM CARRIER.
trial: 8 6 4 Viaje hacia el este. Er la tercera calle
cruce hacia el norte. Truce en ia primara izquierda y en el lado
izauierdo localice el VEHICULO DE TRANSPORTE DE PERSONAL.
trial: 8 6 5 V-!L HAj AI1ý* l.ts01Jij 4ktl.3-.

"9•=E i. # '4-l- 4 )- ' :a 141* 'It.
trial: 8 6 6 PERSCiNEL CARRIER
trial: 8 6 7 PERSCUL CARRIER
trial: 8 6 8 VEHIGULO DE TRANSPORTE DE PERSONAL
trial: 8 6 9
trial: 8 6 10 icon
ca-ent: Start in the middle of the island
trial: 9 1 1 Cross the east bridge and at the
first street turn south. *At the second crossroad head west
and on the north side *of the street locate the INFNMRY.
trial: 9 1 2 Cross the eat t bridge and turn so.uth
onto the first street. *Head west at t[ie second crossroad and
locate the MXM *on the north side of the street.
trial: 9 1 3 Cross the east bridge and at the
first street turn south. *At the second crossroad head west
ard cn the north side *of the street locate the IREA\TMY.
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trial: 9 1 4 Atraviese el puente hacia el este y en la
prirnerace cruce hacia el sur. *En la segunda intersecci6n
dirijasw .. -el oeste y en el lado norte "de la calle localice la
trINFANl* .

trial: 9 1 6 D\FIB
trial: 9 1 7 IEANIiRY
trial: 9 1 8 INFANrERIA
trial: 9 1 9 & r
trial: 9 1 10 icon
cament: Start at the road entering fran the east edge north
of the church
trial: 9 2 1 Go west to the third street. Turn
left and then east. *On the left side of the road locate the

trial: 9 2 2 Go west and turn east onto and east
from the third street. *Locate the TANK on the left side of
the road.
trial: 9 2 3 Go west to the third street. Turn
left and then east. *On the left side of the road locate the

trial: 9 2 4 Vaya hacia el oeste hasta 1"- tercera
calle. Cruce a la izquierda y luego hacia el este. *En el lado
izquierdo del camino localice el TANQUE.
trial: 9 2 5 -AN
trial: 9 2 6 "
trial: 9 2 7 TANK
trial: 9 2 8
trial: 9 2 9 TA '-

trial: 9 2 10 icon
ccrrent: Start at the western most road which heads d
south
trial: 9 3 1 Go south and after crossing the
bridge turn east. *Continue through the crossroads and on the
north side *of the street select the first GUN.
"trial: 9 3 2 Go south and turn east after
crossing the bridge. *Continue through the crossroads and
select the first GJN *on the north side of the street.
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trial: 9 3 3 Go south and after crossing the
bridge tuxn east. *Continue through the crossroads and on the
north si.*of the street select the first GUN.
trial: 9 3 4 Vaya hacia el sur y despu6s de
"atravesar el puente cruce hacia el este. *Pase el cruce y en el lado
norte *de la calle seleccione el primer CANJON.

,.. =Ltrial: 9 3 5 "• •'A- j • • }l•"

trial: 9 3 6 G/N
trial: 9 3 7 (/Ntrial: 9 3 9

trial: 9 3 10 icon

caurrent: Start at the road entering frmn the east edge north
of the church
trial: 9 4 1 Travel west and at the second road
turn north. *Cross onto the island and to the right of the
bridge *and locate the ANTITANK GUN.
trial: 9 4 2 Turn north at the second road as you
travel west. *Cross onto the island and locate the ANTITANK
GUN *to the right •f the bridge.
trial: 9 4 3 Travel west and at the second road
turn north. *Cross onto the island and to the right of the
bridge *and locate the ANTITANK GUN.
trial: 9 4 4 Viaje hacia el oeste y en el segundo
camino cruce hacia el norte. Cruce hacia la isla y a la derecha del
puente localice el CANON ANTI-TANQUE.
trial: 9 4 5 Aj.j N

trial: 9 4 6 ANTITANK GUNT
trial: 9 4 7 ANTITANK GýN
trial: 9 4 8 CA-CON AN-TI-TANQJE
trial: 9 4 9 II 4'I,,•
trial: 9 4 10 icon
coMment: Start at the road entering frmn the east edge north
"cf the church
trial: 9 5 i Head west to the first intersection
and turn south. *Take the right fork and *after the second
street indicate the HOSPITAL.

67



trial: 9 5 2 Head wst and turn south at the
first iion. *Indicate the HOSPITAL after following
the rig*fork *and crossing the second street.
trial:- , 9 5 3 Head west to the first intersection
and turn south. *Take the right fork and *after the second
street indicate the HOSPITAL.
trial: 9 5 4 Dirijase hacia el oeste hasta la primera
intersecci6n y cruce hacia el sur. *Tome el lado derechc de la
bifurcaci6n y *despu6s de la segunda calle sehale el HOSPITAL.
trial: 9 5 5 AAo "" -i = k oI

trial: 9 5 6 HOSPITAL
trial: 9 5 7 HOSPITAL
trial: 9 5 8 HOSPITAL
trial: 9 5 9 'l k,
trial: 9 5 10 icon
cc-ent: Start at the western most road which heads d
south
trial: 9 6 1 Head south to the third street and
turn east. *After crossing one bridge locate the PERSCiNNEL
CARRIER.
trial: 9 6 2 Head south. Turn east on the third
street *and locate the PERSCNML CARRIER after crossing one
bridge.
trial: 9 6 3 Head south to the third street and
turn east. *After crossipg one bridge locate the PERSa\NE
CARPRIE.
trial: 9 6 4 Dirijase hacia el sur hasta la tercera
calle y cruce hacia el este. *Despu6s de atravesar un puente localice
"EL VEHICULO DE TRANSPORTE DE PERSONAL.
trial: 9 6 5 ~~i~1 ~ A3~ --.

trial: 9 6 6 PER.Q4EL CARRIER
trial: 9 6 7 PER-SCZU CARRIER
trial: 9 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 9 6 9 1 ;
trial: 9 6 10 icon
cament: Start at northern road entering frcm the west edge
"trial: 10 1 1 Travel east across the bridge. *Turn
at the fourth street and locate the INFANTRY.

68



trial: 10 1 2 Travel east and turn at the fourth
street *after crossing the bridge. Locate the INFANTRY.
trial: ,ý..I0 1 3 Travel east across the bridge. *Turn
at the Srth street and locate the INFANTRY.
trial: 10 1 4 Viaje hacia el este y atraviese el
puente. Truce en la cuarta calle y localice la INFANTERIA.
trial: 10 1 5 o "'N- -•. * --

trial: 10 1 6 INFANTRY
trial: 10 1 7 INFANTRY
trial: 10 1 8 INFANIEIA
trial: 10 1 9 %w•O
trial: 10 1 10 icon
ccrTent: Start at northern road entering fran the west edge
trial: 10 2 1 Follow the road east and turn at the
third northbound street. *On the west side of the road
indicate the TANK.
trial: 10 2 2 Turn at the third northbound street
encountered *while following the road to the east. *Indicate
the TANK on the west side of the road.
trial: 10 2 3 Follow the road east and turn at the
third northbound street. *On the west side of the road
indicate the TANK.
trial: 1 0 2 4 Siga el camino que va hacia el este y
cruce en la tercera calle que se dirije hacia el norte. *En el lado
oeste del camino sehale el TANQUE.
trial: 10 2 5

trial: 10 2 6 7 ANK
trial: 10 2 7 TANK
trial: 10 2 8trial: 10 2 9 % W

trial: 10 2 10 icon
ccmrent: Start at northern road entering fran the west edge
trial: 10 3 1 Head east and on the second street
turn south. *After passing the church locate the first GUN.
trial: 10 3 2 Head east. Turn south on the second
street *and locate the first GUN after passing the church.
trial: 10 3 3 Head east and on the second street
turn south. *After passing the church locate the first GUN.
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trial: 10 3 4 Dirijase hacia el este y en la segunda
calle cruqjhacia el sur. *Despu6s de pasar la iglesia localice el
primer C•N
trial: 10 3 5 0O~ 3.*tV~~aj.&4AJ

trial: 10 3 6 GN
trial: 10 3 7 (IN
trial: 10 3 8 CAft
trial: 10 3 9 A

trial: 10 3 10 icon
ccmrent: Start at northern road entering from the east edge
trial: 10 4 1 Head 'vest and at the second
intersection turn south. *At the second crossroads turn right
*and locate the first ANTITANK GUN.
trial: 10 4 2 Head west and then south at the
second intersection. *Locate the first ANTITANK GUN after
turning fight *at the second crossroads.
trial: 10 4 3 Head wst and at the second
intersection turn south. *At the second crossroads turn right
*and locate the first ANTITANK GUN.
trial: 10 4 4 Dirijase hacia el oeste y en la segunda
intersecci6n cruce hacia el sur. *En la segunda transversal cruce
hacia la derecha "y localice el primer CAN4ON ANTI-TANQUE.

trial: 10 4 6 ANTITANK G1N
trial: 10 4 7 ANTITANK GXN

trial: 10 4 8 C2CM ANTI-TAN2(E
trial: 10 4 9 %L'ýUHQL vCA
trial: 10 4 10 icon
can-.t: Start at northern road entering fra-n the west edge
trial: 10 5 1 Travel east. Cross the bridge and
turn south. *At the first street head %-est *and at the far
end of the block indicate the HOSPITAL.
trial: 10 5 2 Travel east and turn south after
crossing the bridge. *Head west on the first street and
indicate the HOSPITAL *at the far end of the block.
trial: 10 5 3 Travel east. Cross the bridge and
turn south. *At the first street head west *and at the far
end of the block indicate the HOSPITAL.
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trial: 10 5 4 Viaje hacia el este. Atraviese el puente
y crucM ha el sur. *En la primera calle dirijase hacia el oeste *y
al final ft cuadra seW~ale el HOSPITAL.
tr ial: 10 5 5 1- 14 4- '140

tral i0 5 6 HOSPITAL

trial: 10 5 6 HOSPITAL
trial: 10 5 7 HOSPITAL
trial: 10 5 8 HOSPITAL
trial: 10 5 9 1 %L
trial: 10 5 10 icon
content: Start at northern road entering from the east edge
trial: 10 6 1 Travel west and turn at the second
southbound street. *Turn again at the first northbound street
*and near the bridge find the PEPSCN= CARRIER.
trial: 10 6 2 Travel west and turn at the second
southbound street. *At the first northbound street turn again
*and find the PER$'ZM CARRIERR near the bridge.
trial: 10 6 3 Travel west and turn at the second
southbound street. *Turn again at the first northbound street
*and near the bridge find the PERSCEL CARRIER.
trial: 1 0 6 4 Viaje hacia el oeste y cruce en la
segunda calle que so dirije hacia el sur. *Cruce nuevamente en la
primera calle quo se dirije hacia el norte "y cerca del puente
encuentre el VEHICULO DE TRANSPORTE DE PERSONAL.

tral 10 6- I Aj ItAj 1 1 -4T _

trial: 10 6 6 PE CARRIER
trial: 10 6 7 PERSLaMNEL CARRIER

trial: 10 6 8 VEHICULO DE TRANSPORTE DE PERSONAL
trial: 10 6 9 1 I
trial: 10 6 10 icon
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APPENDIX E

EXPERIMENTAL TASK

PROGRAM SOURCE CODE
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PROGRAM MapTask;

.. _MacPrint, XTTypeDefs, Extenderi, Mapi nit, MapProcs2, MapProcs3,
MapProos4p ArctInfo, MapGraphics;

VAR
event :EventRecord;
whatHappened :EventStuff;
anEvent :boolean;
appleMenu, fileMenu, aditMenu Menul-andle;
tnenu3, menu4, menu5, menu6 :MenuHandle;
BreakOut :boolean;

PROCEDURE SetupMainMenus;
BEGIN

StdMenus(applemenu, filemenu, editMenu);
Setltem(applemenu, 1, 'HEL HOI Task Set');
Enabile tem(applemenu, 1);
menu3 :-Build[Menu(23. Trask', 'Read Scripts...;Subject Information;.;Run;-

;Save Data');
menu4 RuildMenu(24, 'Utilities', 'Compile Stimuli ... ;-Analyze');
menu5 : BuiidMenu(25, 'Script', 'none');
menu6 :.BuildMenu(26. 'Participant', 'none');
Disable ltem(me nu3, 3);
DisablelItem (menu3, 5);
Disableltem(menu3, 4); (Run)
Disable Item (man u3, 6); (Save Data)
DisablelItem (menu4, 2);

END;

FUNCTION Makeltorm (VAR item: STRING): str1255;
VAR

Ien :integer;
BEGIN

'on := iength~item).
IF Ion <a 16 THEN

Make Itemn :. item
ELSE

Makellem :a concat(copy(itom, 1. 14),'.')
END;

PROCEDURE bNot (Whir-hicon :integer); (to blot out target)
VAR

theRect :redt;
x, y :integer,
c *.char:

BEGIN
x ,. xy(Whichtconj.h:
y :.o xy(WhichiconJ.v-.
TextFont(1 50):
TextSiZe(24).
Tex1Mod*(SrcXOr);
movelo(x. y);
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drawatring(c);

:FKOMRE Getlcon (place : point;
VAR HitTarget

boolean);
VAR

I, Zoneht, x, y, wback, hup, wforward, hdown, m, t :integer;
arect rect;
icon :char;
TargetWidth, ZoneWidth : nteger,

BEGIN
Place.v :-place.v -MapOifTop; (adjust for window position)
Place.h :-Place.h -MapOffLeft;
ZoneWidth :- 32; (total hit zone width)
ZoneHt :- 30; (total hit zone ht)
Text~ace([]);,
TextFont(1 50); (could be a Pararn)
TextSize(24);
icon :- chr(Targets(Scriptfblock, trlall.target]);
TargetWidth :- CharWidth (icon);
HitTarget :a false;
wback :- (ZoneWidth -TargetWidth) DIV 2; (zone extent to left of symbol

origin)
wforward :- ZoneWidth - wbaclk; (zone extent to right of symbol origin)
hdown :- 6:
hup :- ZoneHt hdown;
m := Script(block, trial].map;
t:a Scriptf block, trial].target;

x :- Maps~m. tl.tx + lconXadj,
y :a Maps[m, 1j.ty + lconYadj;
IF (place.h >* x - wback) AND (place.h < x + wforward) AND (place.v >0 y -

hup) AND (place.v < y * hdown) THEN

HitTarget :,a true;
setrect(aroct, x - *back., y -hup. x + wforward, y hdown);
PenSizo(2. 2);
Frame Rect (arect).

END;
EM.;

PIFUMMRE Ge~ens;
VAR

found, timaoou break. response. booloan,
TheEvont : EventRocord;,
stop, tiks. elapsed. now. nowi, now2 :longint:
X. y integer;
place: point,
chCode : integer.
ch : char.
WhichIcon : Integer;
Num~ound. NumErrom : integer,
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p : longlnt;
BEGK

SetPort(MapWlndow);
SFlushEvents(EveryEvent, 0);
Stimeout := false;
break :. false;
response := false;
NumFound :.0;
NumErrors :-0;
StartTicks :=tickcount;
REPEAT

now :-tickcount;
nowl :-now + 1;
now2 :-now + 2;
elapsed :. now - StartTicks;
IF elapsed >. Condition[Script[block, tri ai].c~.,nd ition]. length THEN

timneout :. true;
sysbAep(l 0);

END;

ticks :. Condition[Scripilblock, trial].cond ition]. length -elapsed;
IF (ticks MOD 60 . 0) THEN

countdown (ticks);
IF GetNextEver (EveryEvent, TheEvent) THEN

13GN~
stop :-TheEve!Atwhen;
ticks Mastp - StartTicks;.
CASE T-heEvent.what OF

MouseDown:.

place:-. The~vent.whero;
Getlcon(place, found);
IF tound THEN

response :fa
true;
{bl ot (WhichlIcon).)

Scripif block,
trlall.RT :* ticks;

triaJ~il a tue;Scripilblock.

delay(30, p).
END:

IF NOT fou~nd THEN

triall.Errors :.Script[Wock. triatI.Errors i; cltbok

sysbcekI);
END;

END; (mousedown)
KeyDown:
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I
BEGIN

chCode :=
Blt~n(The mewmage, CharCodeMask);

B•t n hITea)ch :- CHR(chCode);
IF ch - '?' THEN {abort trial)

break := true;
IF (ch = '1') OR (ch - '2') THEN

SysBeep(2);
IF ch - '-' THEN {pause}

readln(ch);
IF ch - T THEN

BEGIN
BreakOut :-

true; {out of block and script)
break := true;

{out of trial)
END;

END; {keydown}
OTHERWISE

END; (case}
END; {begin)

UNTIL timeout OR break OR response;
END;

PROCEDURE Wait (start. wait : longint);
VAR

elapsed : longint;
BEGIN

REPEAT
elapsed :. tickcoun't - start;

UNTIL elapsed >- wait;
END;

PROCEDURE CalculatePorformance (so ; Integer);
VAR

n, t : integer;

Criterion.meanhdis :a 0;
Criterion.meanrit :. 0;
Criterion.moanerrors :- 0;
FOR I :a 1 TO ScriplEvent[seJ.nitrials DO

BEGINI
Criterion.Meanerrors :a Criterion. Moanerrors + Scriptlblock,

t).errors;

IF Script[block, tj.hit w true THEN
BEGIN

Criterion. Mean-hits :. Criteriorn.Meanhits + 1;
Criterion.MeanRT :a Critenon.MeanRT +

Scriptlblock. t].RT;
END;

ENID.

IF Ciitri*Aon.Manat* : 0 THEN
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Criterion. Mean RT := Crlterlon.MeanRT / Criterion. Meanhlts;
Criterion. Meanerrors := Criterion. Meanerrors / ScriptEventtse]. ntrials;
Criterion.Meanhits :- Crlterion.Meanhlts IScriptEvent(so].ntrilas;

WITH Criterlon DO
BEG1

hits :- true;
errors := true;
RT :- true;,
IF MeanHits -c Criterion.H-itsCriterion THEN

hits :- false;
IF MeanRT > Critekion.RTCriterion THEN

RT :. false;
IF MeanErrors > Criterdon. ErrorsCriterion THEN

errors :-false;
END;

END;

PROCEDURE ReportPerformance;
VAR

p :longint;
sec :real;
h :integer-,

SetPort( WarnWindow),
ShowWindow( WarnWindow);
TextWont3-
TextSlze(1 2);,
TextFaceffl),
TextMode(SrcCopy);
moveto{15, 18);
DrawstringC'Your performance on this practice set.*).
rnoveo,(20, 34);,
drawstri nqgTa rgets found:*)
TaxlFaco(lboldl))
IF Critorion~hits THEN

drawstring ('good)

sysbeep(4);
drawstring(1oo tow*)

END:
h :a round(C~iterion.me-anhits 100).
ToxtFac.(fJ);
WtitsDrawC('(. h :3. %1

moveto(20, 50);
TextFaceffl).
drawstring(~Speed: )

TextFace(jbotdj);,
IF Criterin.RT THEN

drawstring('good I
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sysbuep(4);
drawstring('too slow')

END;
STextFace~f]);

sac :n Criterion.meanRT / 60;
WriteDraw('(', sac :2 1, ' sec)');

moveto(20, 66);
TextFaca([J);
drawstring,('Errors: )

TextFace(tbold]),
IF Critarnon.errors THEN

tdrawstring('good '
ELSE

sysbeep(4);
drawstring('too many ;

E N'D;
TextFace(Hl);
Write~raw('V, C rite rion. meanerrors :2 1, per trial~)*)

movato(20. 86):
TextFace Qbold');
drzwstring('Ci~cX trackball/mouso to continue...');
FlushEvents(EveryEvant. 0):
,ZEPEJAT
UNTIL Butiotn:
Hide Windo-w(WamiWuidow):

EMD;

PFCCEDURE DoM~pTasMt
VAR

p longirnt.
PieNwa. PicID integer
the~tcHand :Pic'Handle;,
chock ,bactoan;
fbyles, gby~tev ie

therect - WI:
RighiNow -,io,*gint.

'3pot CraIflr.

HidsWflrdow(GrajpWiodow),
Go tP o rl( o d Po r )
MakelvaWIndow.
Messag*Window,
Make Warning Window.
SetRacttthorct. 0. 20. 512Z 345);
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CritTrainNum :s- 0,

IF ScriptlEventtse].evant s lbi* THEN
BEGIN

loc :.- ScriptEve ntfse].Ilocation;
delay( IBJ[loc]l ength, p);
Warning(8IB[loc1.warn. I131lpocl. message):

END; (ibi)

IF ScriptEvent(sel.evont - trials' THEN

block :- ScriptEventtse]. location-,
REPEAT

trial :- 0;
REPEAT

trial :. trial + 1;
RightNow :. 0; {init value for 1st trial)
PicNum :. Scriptjblock, trial].niap.
PiclO := Mapids(PicNum);
Mapfpie :. GotPicture(PiclD);

H lock(Harndla(MapPic));
placelcons"
MorgePictures,
IF NOT MergeError THEN

ParamsITI);Wait(RightNow,

Set~orti(MapWindow);

ShowWindow(LMapWindow),

GoftxetEveot(everyoevnt. Event) DO (ForceEvenoLs)

HandleEvenl(Evernt. What~apponed);
KHIPIPiure(MergePic);
DoeiverPrompt.

GotRosponse;
HideWindow(kiwindow),

WieWindow(WtpWlindow).
END; (not MergeError)

UNTIL (trial ScriplEvent~se).ritrialls) OR
BreakOut,

IF Criteion.practice AND NOT SteakOutllTHEN
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BEGIN
CrItTrainNi'm := CrltTralnNum

+1
CalculatePerfo-mance(se);
rleportPerformanca;
FOR t :w 1 TO

ScrlptEventfse].ntrials DO
BEGIN

Script[block,
t].hit :- false;

Script[block,
tl.errors :.= 0;

Scripl[bilock,
t].RT := 0;

END;
END;

UNTIL ((CrJ4-,rion. hits AND Criterion.RT AND
Criterion.errors) OR NOT C riteri on, practice OR BreakOut);

END; (if trfals}
UNTIL (so - nscript) OR BreakOut;

IF C rite ri on. practice THEN
Information.'rainNL'm :~- CritTrainNum;

$SysBeep(1);
$)ysBeep(3);
SysBeep(5);
IF NOT Criterion.practice THEN

SavaData;
KillWindow(Mwindow);
Kill Wind ow( Warn Window);

{SetWlPi(MapWiridow, nil);)
KII!Window(MapWind ow); (put this in loop above:)

{ReleaseResource(H andle(the Pic Hand));)
{KillPicture(thePicHand);)

TextFont(3); fhelps return menu bar to normal)
TextSize(1 2);
TextFaceffl);
fbytes :. MaxMem(gbytes);
writeln('heap size after compaction.', fbytes);
SetPo rt (old Port);

END;

BEGIN
HideAll;

(hide all LS Pascal windows)
XTendlnit;
Wat,,,h :- GetCursor(WatchCursor);
TitlePage;
InitInfo; (subject Into set to blank)
SetitpMalnMenus;
Lo. dedMapScrlpt :a false; (GotData is Inited In ClearArrays)
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LoadedMapParams. := false;
Gottnformatlon := false;

Sr -:.false;

SystemTask; (Enables desk accessories to work)
UNTIL XTGetNextEve nt(Every Event, event);
HandleEvent(event, whatHappened);
WITIH whatHappened DO

CASE MenuNumn OF

BEGIN
IF ItemNum = 1 THEN

sysbeep(5);
END;

23

IF ((ItemNum -4) AND LoadedMapScript AND
Gotlnforrnalion) THEN

BEGtIN
Disable ltem(applemenu, 0);
Disableltem(filemenu, 0);
Disable Item (editmenu, 0);
DisablelItem (menu3, 0);
DisablelItem (manu4, 0);
Disable Item (menu5, 0);
Disableltem(menu6, 0);
DrawMenuBar;
DoMapTask;
Enable Item(apple men u, 0);
Enableftem(filemenu, 0);
Enableitem(editmenu, 0);
Enable ltem(menu3, 0);
Enable ltem(menu4, 0);
Enable Item (menu5, 0);
Enable ltem(menu6, 0);
DrawMenuBar;
writeln('memory a, end of map

task ',FreeMem);

END;
IF ItemNum - 1 THEN

BEGINJ
OpenScript;
IF LoadedMapScript THEN

BEGINJ
Setltem(menu5,

1, Params.Title);
drawMenuBar;

END;
END;

IF ItemNum - 2 THEN
BEGIN

GetS ome Info rmation;
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IF Gotinformation THEN
BEGIN

Setltem(manu6,
1, InformaU e);

drawMenuBar;
END;

END;

(if ItemNum - 6 then SaveData;)
IF LoadedMapScript AND GotInformation THEN

{enable RUN if script is read)
Enableltemr(menu3, 4);

(if LoadedMapScript and GotInformation and GotData then Enableltern ( menu3,6 );,
(enable RUN if script is read)

END; (menu 3)

24
BEGIN

IF ItemNum - I THEN
CompileScript;

IF ItemNum = 3 THEN
DoMapAnalysis;

END;

OTHERWISE

END; (case)
UNTIL (ExitRequest(WhatHappened) a TRUE);
KlllWindow(GraphWindow);
TextFont(3); (helps return menu bar to normal)
TextSize(12);
TextFace(fl);

END.

UNIT MapProcs2;

INTERFACE

USES
MacPrint, XTTypeDefs, Extenderi, Maplnit;

PROCEDURE MakeMapWindow;
PROCEDURE MessageWindow;
PROCEDURE MakeWamingWindow;
PROCEDURE MakelnfoWindow;
PROCEDURE Warning (WamLag: longint;

message: STRING);
PROCEDURE SaveData;

IMPLEMENTATION

82



PROCEDURE MakeMap Window;
VAR

myRect :rect;
visible, goAwayBox, growBox, vScroll~ar, hScrollBar boolean;

visible :. false;
goAwayBox :. false;
growBox :. false;
vScro~lBar :zfalse;

hScrollBar :-false;,
{SetRect(myRect, -13, 9, 520, 342);)

{L,T,R,B}
MapOffTop :~10; {menu bar)
MapOffLeft :=-10;
SetRect(myRect, MapOfft..eft, MapOffTop, 520, 300); {L,TIR,B)
MapWindow :. CreateWindow(MapWR, myRect. ", 2, visible, goAwayBox,

growBox, vScrollBar, hScrollBar);
END;

PROCEDURE MesaeWirdow,
VAR

visible, goAwayBox, growBox, vScroliBar, hScrollBar boolean;
myRect :rect;

BEGIN
visible :. false;
goAwayBox := false;
growBox := false;
vScrollBar :.false;
hScrollBar :-false;
SetRect(myRect, 3, 295, 509, 340); (L,T,R,B}
Mwlndow :. CreateWindow(MWR, myRect, ", 1. visible, goAwayBox,

growBox, vScroll~ar, hScrollBar);
END;

PROCEDURE MakeWarning Window;
VAR

myRect :rect;
visible, goAwayBox, growBox, vScrollBar, hScrollBar boolean;

BEGIN4
visible := false;
goAwayBox :a false;
growBox :. false;
vScrollBar :a false;
h~crollBar :w false;
SetRect(myF~oct. 100, 100, 400, 200); {LT.RB}
WarnWind,,w :., CreatoWlndow(WarnWR, myRect, ",1, visible, goAwayBox,

growBox, vScrollBar, hScrcllBar);
END;

PROCEDURE MakolnfoWuxkd,
VAR

myRoct :root;
visible, goAwayBox, growBox, vScroliBar, h~crollBar :boolean;

BEGIN
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visible :- true;
goAwayBox :. false;
gWowBox :. false;
vScrollBar :-false;
hScrollBar :-false;,
SetRect(myRect, 75, 100, 435, 200); {L,T,R,B)
InfoWindow :. CreateWindow(InfoWR, myRact. , 1, visible, goAwayBox,

growBox, vScrollBar, hScrollBar);
END;

PROCEDURE Warning;
VAR

seconds :longint;
start, now, left longint;
sw, ww, wx, sx integer;

BEGINJ
SetPort(CWarn Window);,
TextFont(3);
TextSize(1 2);
TextFace([boid]);
Chop(message);,
SW : StringWidth (message);
ww :=sw + 60;
IF ww < 200 THEN

ww := 200;
wx :. 256 - ww DIV 2;
MoveWindow(Warnwindow, wx, 100, false);
SizeWindow(Warnwindow, ww, 100, true);
sx := (ww DIV 2) -(sw DIV 2);
ShowWindow( WarnWindow);
TextM.,r.Ie(SrcCopy);
movato(sx, 30);
drawstring (message);
seconds :. Waml~ag DIV 60;
start :. tickcount;

now :v. tickcount;
left :* WarnLag - (now - start);
seconds :a left DIV 60.
moveto((ww DIV 2) - 40, 65);
writedraw(seconds,

UNTIL left <* 0;
HildeWindlow(WarnWina~ow);

END;

PROCEDURE SaveData;
VAR

b, .L , trias, so Integer;
rn :longint;
filename, day, hour, month s tr25S;
dt :datatirnerec;
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SetCursor(WatchAA);
' filename :a copy(information. name, 1, 12);

~jupos(', filename); (make sure It doesn't look like a pathname}
' F2 I I 0THEN

filename:-"
IF filename - " TH-EN

filename :. 'Unnamed';
GetTime(dt);
NumToString(dt.day, day);
N umToString (dt. hour, hour);
NumroString (dt. month, month);
day :-copy(day, 1, 2);
hour :-copy(hour, 1, 2);
month :- copy(month, 1, 2);
filename :- concat(filename, ' ,month, ',.day, ',,hour);

writeln('filenamem', filename);
rewrite(outfile, filename);

WITH Information DO
BEGN

writeln('writing info to file:', filename, 'name:', name);
writeIn (outfile, name);
writeln(outfile, ethnic);
writeln(outfiie, cond);
writeIn (outfife, date);
write[ln(outf ile, trainnum);
writaln(outlile, comment);
writeln(outflle, Params.Title);

END;
writeln(outfile, nblock);
FOR se := 1 TO nscript DO

IF Script Event [so]. event -'trials' THEN
BEGIN

wrlteln(outfile, ScriptEvent~sel.ntrlals);,
b := Script Eve nt~se].Ilocation;
FOR t :n I TO ScriptEventlso].ntrilas DO

writeln(outfilo, Scrlptfb, t].condltlon, Scriptib,
t].hlt, Scrlpt~b, t].RT, Script(b, t].errors);

END;

FOR so:. I TO nscnipt DO

IF ScriptEvent(soj. event = 'trials' THEN

BGNb := ScriptEvent(sel.locatlon;
FOR t :a 1 TO ScriptEvent[se].nridals DO

writain(outfile, Vtral:', Script~b,
t].map, Scripttb, t].target, Scriptob t] .conditlon);

END; (trial)

IF ScrlptEventqs@J.&,vent a 'IbN' THEN

b :a ScriptEvent(seJ.location;
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w r l inIo tb l , Ibm eIssblaug t , 81b)w a n

END; (Ibi)
END; (so)

cloae(outle);
, fwvnltCursor;

END; (SAVE DATA)

UNIT MapProcs3;

INTERFACE

USES
MacPrint, XTTyp.Defs, Extendori, ListManager, XTTypeDefs2, Extendor2,

Mapi nit;

PROCEDURE MergePictures;,
PROCEDURE TitlePage;
PROCEDURE Piacelcons;
PROCEDURE DeliverPrompt;
PROCEDURE CountDown (ticks: longint);

IMPLEMENTATION

PROCEDURE MergePictures;
VAR

offbit :BitMap;
err :OSErr;
tompPic, sillyPic :PicHandle;,
chock boolean;
aPort Gral ptr-;
mom longint;
gbytes, fbytes size;

BEGIN
MergeError :- false;,
mom :m FrefkMm;

(wrlteln('memrnoy at start of merge * ,mom, 'trial:, trial);)
(I bytes :- MaxMom(gbytes);)
{wrltoln('heap size after compactionao'. fbytes):)

tempPlc :a AddPIc(MapPIc, IconPic);
HKock(Handleptempflc)):
SetRect(offbit. bounds, 0, 0, 600, 400);
err :w PlcTo~lts(templPic, offbit);
IF err -ca noE ii THEN

sysbeep(t 0);
writelln(WOerr.', err).
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MergeError :. true;

ELEC

MergePic :. BitsToPic(offbit);
H Lock(H and le(MergePic));
Kill B its(offbit);,
Kill Picture(iconPic);
ReleaseResource(Handle(MapPic));
Kill Picture(MapPic);
Kill Picture(tempPic);
SetPort(MapWindow);
SetWPic(MapWindow, MergePic);

END;
END;

PROCEDURE TidePage;
VAR

tempPic :PicHandle;
aRect, myrect :Rect;
offbit :BitMap;,
err :OSErr;
TitleWindow :WindowPtr-;
visible, goAwayBox, growBox, vScrollBar. hScroBlBar boolean;
TWR :WindowRecord;
theevent :eventrecord;

tompPic :. GetPicture(1000).
Hl~oýk(Handle(tempPic));
SetRect(offbit.bounds, 0, 0, 520, 345);
err :- PicTo~its(terripPic, orfbit).

visible :. true:
goAwayBox :.@ false;
growBox :. false;
vScrollBar :a false;
hScrollBar :. false;
SetRect(myRect, .1 5, 0, 530, 350); {L,T.R,B)
TitleWindow :a CreateWindow(TWR. myRect. ",2, visible, goAwayBox,

growBox, vScrollBar, hScrollBaij:
SetPort(TitieWindow);
SetWlPic(TilloWlndow, tempPic).

(s nreo, myRect, -15, 0, 530, 350);)
(L,T,R,B}

{OrawPictur.(tompPic, myRect):)

ForcoEvents(every Event);
FlushEvents(Evee'yEvant, 0);
REPEAT
UNTIL Button;

(until GetNextEvent(everyevent, 1hocvent)J)
Kill Window(TitI.Window);
ReleaseResource(Henitdt(tempPic));
KillPicture(tempPic).
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END;

PROMDURE PutIcon (ascii, x, y :integer);
. VAR

'VIcon, mask :char;
Xoff, Yoff integer;

BEGNI
icon :. chr(ascii);
mask := chr(ascii + 1);
moveto(x + lconXadj. y + lconYadj);
TexitMode(SrcBic);
drawstring (mask); (draw mask with BIC)
moveto(x + IconXadj, y + IconYadj);
TextMode(Src~r);
drawstring (icon); (draw Icon with OR)

END;

PROCEDURE Placelcons.
VAR

i, j, x, y, m, t, ascii, theTarget integer;
picrect :rect;

BEGINJ
SotRec(picrect. 0. 0, 520, 345);
iconPic := OpanPicture(picrect);
TextFont( 150):
. extSize(24);
To xtFace (11).
m :. Scriptfblock. Irial).map;,
theTarget :a Script(block, trial].target; (the tcon that is the target this time)

(first place hot target syrmbol)
x :a Maps~rm, theTargotj.tx; (position of th. target)
y :a Mapsfmn, ihoTargell~ty;
ascii :.x Targets(theTarget).
Putlcon(ascii, x, y);

(put down START and 2 target distractors if not a single-target condition)
IF NOT Condation[Script(block, trial].conditioni.slilgle THEN

x :5Maps[m, theTarget).sx; (position of the start)
y :.Maps~m, theTargetj.sv,
ascii :w 162; (needs a mask)
Pullcon(ascil, x. y);

x :a Mapsjm. thoTarg~tj.dlx; (position of the dist)
y -. Maps(m, th*Target).dly;
ascii :a TargetsftheTargotj;
Putlcon(ascii, x. y);

x :a PMapslm, th&TarqetJ.d2x; (position of the dist)
y :a Mapolm, th.Target).d2y;
ascii :a TargetsitheTargot);
Puticon(ucill, x. y);
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END; (if not Icon)

(place the nowitarget Icons)
FOR t :. 1 TO MaxTargets DO

IF t <> therarget THEN
BEGIN1

x :-Maps[m, tj.tx;
y :-Maps[m, t].ty;
ascii :. Targets(t];
Putlcon(ascii, x, y);

x :-Maps[m, t].dlx;
y :-Mapsfm, t].dly;
ascii :. Targets[t];
Pullcon(ascii. x, y);

x :-Maps[m, t].d2x;
y :-Mapsfm, t].d2y;
ascii :. Targets~t];
Puticon(ascii, x. y);

END; (it not I)
Close Pictu re,
H Lock(Handle(ic on Pic));

END;

PROCEDURE Count~own;
VAR

seconds :longint,

seconds :.. ticks DIV 60,
SetPort(MWindow);
TextMode(SrcCopy).
TextFunt(3):
TextSize(1 2).
TextFace(lbold]);
moveot(480, 15);
wriledraw(P-econds :3,.
Set Po rt( Map Wind ow);

END;

PROCEDURE Parse (thePrompt sir-155.
VAR prompts

StrArrayl 28;
VAR lines Integer;
VAR max Integer);

VAR
p, I :Integer,
finished :b~ooin;

BEGIN
FOR i:m 1 TO05 DO

promptsj~i)
finished :a alatse
I :. 0.
li4M ..a 0;
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REPEAT
+:h1

p :-pos("*', thePrompt);
IF p-n0 THEN

BEGINJ
prompts(i] :- thePrompt;, (no parsing in prompt)
lines :- lines + 1;
finished :a true;

ELSE
BEGIN

promptstil :-, copy(thePrompt, 1, p 1);
delete(thePrompt, 1, p);
lines :- lines + 1;

END;
UNTIL finished;

(next part assumes that Text size and face have been set correctly)
max *- C;
FOR i :. 1 TO lines DO

IF StrlngWidth(prornpts(iJ) > max THEN
max :- StringWidth(prompts[il);

END:

PROCEDURE DalizrP'rnmpt;
VAR

thePrompt :str255;
prompta StrArray'128;
theRect :RPac;
c :char,
mom longint;
font integer;
yof I. i, lines, max, m, t integer;

BEGIN
m -a Scriptj.ptock. ttiaIJ~map:
t :* Scripliblock, trialj large!;
IF Scripttblock. trial).message <> 'icon' THEN

font :a Condition lScript(btock. tria!).cond ition). font;
SetPort(Mwindow);
TextMode(SrcOt);
Text Iont (font);
Tex tSizeo(Params. PromptSize);
TwxFacectI);
thoPrompt :w Script[block, trialj.mossage;
Parse(thaPrompt, prompts, lines, max);
yoft :w Pa rams.PromptSizao + 3;,
SelectWindo-*(Mwlndow);
S howWindow(Mwindow);
IF linee 3- 1 THEN

FOR I :. I TO finGw D0
IF pron~~tsil <> THEN
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movoto(I 0, yoff + 3 +

Dravati'ng (promptsf[1).

END; (multip!e lines)

IF lines - 1 THEN
BEGINJ

I:- StringWidth (prompts[I]1
moveto((512 - I) DIV 2, 25);
DrawString (promptsr1 I);

END;
END; (word)

IF Scriptfblock, triall.message a 'icon' THEN
BEGIN

SetPort(Mwindow);,
TextMode(Src~r);
font :u Condition[Script~block, trial].conditionlJont;
TextFont(font);
TextSize(24):,
Text Face(fj):
SolectWindow(Mwindow):
ShowWindow(Mwindow),
c :- chr( largets(ScripliblocIk. trial]. t;-rgait);
moveto(245. 25).
dfawstri ng(c),

END. (icon)

TextFonl(3);
TextSizo(g);
TaxlFaceQf)):
movotoJ470. 30),
wiri ad raw(Sc tip~t(block. trialj.map 2. Scripl~block. triallrargot 2.

END;

UNIT MapProcs34;

WWACE

UIS M
MacPrint. XTTypeDafs. Exienderi. Maplnit;

PR~OCEDURE OpenScr!ý:
PROCEDUR~E Curpide~cpn

WLXUAENTATION

OC*W
MaxScan w21, (number of items allowed In a Mie of the script)

TYPE
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wordarray - ARRAY(I..MaxScan] OF STRING[MaxScriptLength];
intarray a ARRAY( I.. MaxScan] OF integer-,
longarray = ARRAY(1 ..MaxScan] OF longint;
StfnMapRec -RECORD

pos :Integer:
selected boolean;
available booleiin;

END;
StimMapArray - ARRAY[ 1. Max Maps, 1. MaxTargets, 1. .MaxConditlonsl OF

StimMapRec;

StimUstRec -RECORD
map :integer;
target integer;
cond integer;
selected :boolean;

END;
StimL-istArray - ARRAY[ 1. Max Blocks, 1 .,MaxTrialsPer~lock] OF StimListRec;,

StimRoc aRECORD
map :intogiar,
target integer;
cond integer:
prompt :STRIN G(Ma - ctiplLong th);

END;
Stim~ile a FILE OF StimRac;
TrialSatArray .AR RAY(O.. MaxConditions, 1. MaxScript) OF Integer;

VAR
ncond, nmaps integer;
nstimuii integer. (S of items in atimuli section of -script)
words: word array;
Int intarray;
long longarray;
inString :str2SS5;
instruction -STRINGII 81,
OneStim Stim~lec;
RandFite SlimnFila,-
fandlilename :st--25S;
posit integer;
DWR WindowRecord;
Owindow : Windowktr;

PROCEDURE DWOW~rJow,

vit~sibl., goAwayBox. grow~ox. vScrofffar, hScrof)Bar :boolean;
niyRecl . roct;

BEGN
visible :a true;
gofway~ox :a false-.
grow~ox :a fafte;
vScrollBar :a false;
hScrollBar := false;
SetRecltrmyRoct. 82, 255, 429. 330:;. JLT.R,B)
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Dwindow :-* CreateWindow(DWF., myRoct, 1, , visible, goAwayBox, growBox,
vScroliBar, hScroiiBar);

PRCAKDURE Giveinfo (line: integer,
msg STRING).

VAR
r :rect;
x, y :integer;

BE-GIN
SetPorl(Dwindow);
x in20;

y :-15 + line 18;
SetRect(r, 0, y 15, 350. 75);
EraseRect(r);
TextFont(3)-;
ToxtS iza(12;
TextFaceffl);
moveto(x, Y);
drawstring (rsg);

END.

PROCEDURE CountThials (VAR TrialSet TrialSotArray); (count #of trials used In each
block; 8 may vary)

VAR
b. s. c, n :intoger;.

FOR b:.* I TO n~ock DO
BEG*N

n :. 0;

FOR c: 1 TO MaxCondtions DO (I of trials in block b)

FO>R s:a 1'10 KMaxScript DO
IF ScniptEvont~s].location - b THEN (find place

in ScriptEvent to put n)
Sc')~~ts.t~l :. n. (working

from blockS back to script#)
END.

END;

PR~OCEDUR~E SelectStimuli (eventseueace integer;
Stimmap

StimMapArtay;-
TrialSet

TrialSetArray.
VAR Stim~ist:

Stim~i-stArray);
(theLocatio:i "a the blocks dimonaion of the TrialSet and Script arrays)
(TrialSet contains the number of toais to run M4 each condition In the)
(block 44dcaisd by theLoca"in 1st dim of TriaLet is condition)
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VAR
1, L, try, sequence, cond, wanted, thel-ocation :Integer,
trymap, trytarget, trylist, llstlength :Integer;
found : boolean;

(for each condition, randomly choose the number needed, update the)
(.selected field. and make a list of the stlm #9. Store list with nscript}

theLocation :- ScriptEvent[eventseq ue nce]. ocation;
listlength :. ScriptEventfeventsequence].ntrlals;

{writeln('Working on theL-ocatlon ', theL-ocatlon : 1, listiength.', listlength :2);j
FOR cond := I TO ncond DO

13EGINJ
{writel n('processing condition ', cond 2, 'Number to find:', TrialSet[cond, theLocation]);)

FOR t :- I TO TrialSet[cond, theLocation] DO (how many of
cond t to find)

BEGIN
found :, false;
WHILE NOT (found) DO'

BEGIN
trymap :- Randomize, nmaps);
trytarget :

Randomnize (MaxTargets)-;
(write In (tryrna p., trymap 2, 'tryiarget..z, trytargat :2;

IF StirniMap~trymap, trytargoet,
condl. available AND NOT StimMapft ryma p, trytarget, condl.selected THEN

BEGM'
found :a true-,

StimMapltrymap, irytargot. cond].seiected :a true;
found := falso;
WHILE NOT

(found) 00 {randomniza otdor wi'hin blocks)

trylist ,a randomttoe(lislicngth);

IF StIm~ist(thGLocation. trylist).selocted -false THEN

found :* true;
END;

{writaln(' t-', t : 2, found map N ,trymap : 2, targat: %, trytargot 1 , trylist:% trylist
2)M

StimUstitheLocation, trylial).map :M trymajp;

Stlm~s~t~theLocation, trylisi].targot :v "rtarget.

StimUst~theLocatioti, Irylisti.coaid :- corid;

StimnLslI(lhaLocatioii, trylist].solected :a true:
END; (found)

END; (white)
END;{to~r t)

END; (for cend)
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END; {proc}

PROCEDURE StrTolntLong (theWords wordarray;
N Integer);

VAR
I: integer;
neww : str255;
i : Longint;

BEGN
FOR i: "1 TO N DO

BEGIN
neww :. words[i];
IF ((theWords[i] <> AND (length(neww) < 12)) THEN

BEGIN
StringToNuum(theWords[i]. i1,;
long[i}] " ii;
int[i} : LoWord(ii),

END;
END;

END;

PROCEDURE ScanScript'
VAR

Ien, p, w. first, last : integer;
i • !ongint:
tab char:
tabs ARRAY[O.,MaxScan] OF integer;
wd Wsr255;

t3EGN
,ab :.. chr(9);

FOR I to 1 TO MaxSc-an DO

wordsfil :A,* "

long[i) :. 0:
tabs(i] :- 0;

END;
tabs[0} :v- 0;

ln :. length(ti-string):
p :. 0;
FOR i.: 1 TO Ien DO

SEGNM

IF instringli] - tab THEN
BEGIN

p :- p ;
tabs(p] :- I;

END;
END;

FOR 1:. 1 TO p DO
BEG'IN

first :a tabs[l- 1) 1+
last := tabs[ - 1;
wd :. copy(Instring, first, last first * 1);
IF englh(w) <a MaxSciptLwqgh THEN
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words(i] := wd

BEGIN
writeIn ('instrln g.', Instring, 'wdea, wd,

'length=', leAgth(wd));
sysbeep(I 0);
sysbeep(1 0);
sysbeep(1 0);

END;
- END;

first :~tabs[p] + 1; (pick up last word in line)
last Io ln;
wd :~copy(instring, first, last - first + 1);
IF length(wd) <= MaxScriptLength THEN

words~i] :. wd

writeln(instring.', instring, lwd.', wd, 'length=', length(wd));
sysbee~o(l 0);,
sysbaep(l 0);
sysbeep(1 0);

END:
{StrTolIntLong (words, MaxScan);)

{ wrlteln(instring);)
for i:l Itop 1 do)

(writoln(i, words~ij);,!
END,

FUNCTION UppoiCase (instr: STRING) STRING;
VAR

i. ion, a :Inlegof;
c:chat;

Ion :.r longth(ins-lr);
FOR i: I TO fen DO

c insirfi);
a :~ord(c);
IF >-a 97) AND (a 122)) TI-lEN

c:k. chr(a);

insirt c o-tinstfL. i.);

END;
END;

UpperCass :. ilsir.
END;

PROCEDURE CIearArnays (VAR St~Umsa: Stim~i-itAffay:
VAR Stim1av:

StimMaoArray;
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VAR Th~alSet
TrialSotArray);

VAR
1, J, k, m, t. c :Integer;

BEGM
FOR I :a 1 TO MaxBlocks DO

FOR j :- 1 TO MaxTrialsPerBlock DO
BEGIN

Script[i, J].condition :-0;
Script[i, il.map :- 0;
Script[i, j].target :- 0;
Script(i, J).message:-"
Script[!, i1.RT :- 0;
Script[l, j].errors :- 0;
Scriptfl, j].hit :=false;

END;

WITH Para ms DO
BEGINJ

ITI :- 0;
StartPoints :- 0;
DivPoints :.0;
ModPoints :.0;
PromptSize :-0;
Title :a 'Untitled';

FOR I: -, TO MaxScrip: DO

Script.Even~t~lJ location :m 0:
FOR j:a I TO MaxCondilions DO

TrialSetaj, i]a0;
END:

POR i :& I TO MaxTriasft~rfliock DO
FOR I.1I TO Max~ocks 00

StimLis-10. i).fnap :-0;
Siimli1-stl, i].cond 0. 0
Stiml-isito. ij.targot :* 0;-
StimLisitil.i]solec-led :a false;

ENID:
FOR in:a 1 TO MaxMap~s DO

FOR t :& 1 TO MaxTargets DO
FOR c :- I TO MaxConditions DO

StirMmaplrn. t, c].pos :- 0;
StirnMaplin. 1. ci selected -f alse.

Criterion.p~actice :a laic*,
Criterion. HisCoriterion :a0
Criterion. ErroreCriforion :a 0;
Critenon.R%4twion := 0;
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GotData :- false;

FutskflN Getlnstruction (s: STRING): STRING;
VAR

p : Integer;

p :- pos(':', S);
getinstruction := UpperCase(copy(s, 1, p));

END;

PROCEDURE ReadParams (VAR TrialSet :TrialSetArray);
VAR

i. J, m, t, c, a. n Integer;
nibi :integer,

BEGIN
ncond un0;

nscript :-0;
nmaps :-0;
nibi :- 0;
nblock :- 0;

reset(infile, filename);

WHILE NOT eat (infile) 00
BEGIN

readln(intilo, InString),
IF instring <> THEN

instruction :-Getinstruction(inString);
IF ((insttuction <.* COMMENT:') AND

(instruction <> 'TRIAL:*) THEN JEI
Givelnfo(2, InString);
ScanScript;
S trTot ntLong (words.

MAaxScan),

IF instruction . rTInhE:' THEN
Params.Tifle :a

words (21;

IF instruction a 'ITI:' THEN
Params.ITl :- Iong[2J:

IF instruction a PROMPTSIZE:,

Patams.PromptSize :m
InI[2J;

IF instuction a POINTS.'THEN
BEGN
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ParamStartPolnts :- Int[2];

Pa DivPoints := int[3];

Params.ModPolnts :- Int[41;
END;

IF instruction - 'TARGETS:'
THEN

FOR i:. 1 TO
MaxTargets DO

Targets(i] :-
int[i + 1];

IF instruction = TRAINING:'
THEN

BEGIN

IF words[2] -

'yes' THEN

Criterion.practice :a true;

Criterion.HitsCriterion :- int[3j I 100;

Criterion.EtrorsCriterion :. lnt[4] 1 100;

Criterion.RTCriterion :. longl5];
END;

iF instruction - MAPIDS:' THEN
BEGIN

FOR i:o I TO
MaMaps Do

BEGIN

:.I 2,

IF intijj > 0 THEN

IBEC-4

nmaps :- nmaps. 1; (used in random selection)

Mapidslintinll :i inU + 11];

END.
END;

END; (MAPS)

IF instruction - 'COND: THEN
BEGIN

ncond :. ncond

*91;
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Conditlon[int[2]].tont :. int[31;

IF words[5]
'singWe THE1~4

Cunditionlint[2]I.slngle :-true;
END;

IF instruction - IBI:' THEN
BEGINJ

nscript :
nscript + 1;

nhbi :. nibi + 1;

ScriptEvent~nscript]. event :a 'ibi';

ScriptEventfnscript]. location :- nibi;
181[nibi]. length

:l ong[21;
IBIfnibil.warn

:u ong[3];

IBIfnibi]. message :w words[41.
END,

IF instruction u 1BLOCK:* THEN

nscrlpt :so
is-cript *I

nblock :. nblock

ScriplEvestinscriptj. Qvont -tiI~

ScriptEvenifns-cdpt. location :.nbloek;
FOR~ ke 1m TO

MaxConditiaons DO

:.I ,2;

IF UQ >f 0 TH4EN

TriaI$.tlintU). riblock] :a intoj + 1);
END:

END; (trials)

IF instruction w U&P:' THEN

t :w nt[3J;
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WITH Maps~m,
t] DO

sx :oý Int[41; (position of the target)

sy :- int[5];

tx :-int[6]; (position of the start symbol)

ty :-int[71;

dl x :-int[S];

dly :-int[9]; (position of the distractor sysmbols)

d2x :-int(10]:

d2y :-int[ll];

END;
(with)

END; (map)
END; (not trial or comment)

END;(not a blank)
END.while)

close(infile);
LoadedMapParams :-true;

END; (ReadParams )

PROCEDURE ReadCompiiociSct'ipt (VAR StimMap :SfimMapArray);
VAR

i. n, m, 1. c :integer.

FOR m:- 1 TO MaxMaps DO
FOR t -- 1 TO MaxTargets DO

FOR c :,w 1 TO MaxConditions DO
Stimmapfm. t. c).pos :M 0;

open(randfilo, randfilenamne);
posit :- 0;,
WHILE NOT eof(randfito) DO

BEGIN
seek(randFil,. posit).
posit ,% filepos(randfile);
OneStim :- randFile A;
WIN On.&Stim DO

IF ((wWa ý, MaxCon-di~tons) OR (map Max~aps)
OR (target MaxTargets-)) THEN

writeln(map. target. cond);
cond :-1;
map -1
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target := 1 ;
sysbeep(I 0),
sysbeep(I 0);

EN;sysbeep(I 0);

StlmMapfmap, target, cond].pos := posit;
StimMap[map, target, cond].available :-true;

END;
posit :-posit + 1;

END; (while)

close(randfile);

LoadedMapScript :. true;
END; (Proc)

PROCEDURE ComnpieScript;
VAR

outfilename, s :str255;
I, n. m, t. c, pos :integer;

filename := OtdFileNamne('Raw Script fftel:j
IF fitenamre <> THEN

BEGIN
outfilename :a NewFiIGName('ProcesseW file:*):
IF outf~ename <> *THEN

setCurso"'Wateh AA)
reset(lnfile, filename);
open(randfile. outfilenamno);

pos :W 0:
WHILE NOT eof(inrde) DO

FOR I :a I TO MAxScan DO
WGIN

words~fil :w
intif :l 0.
long([] :a0;

END:

readrin(infile, inStrin§).
IF instfing <> -THEN

instruction :a
Gstlnstructlon(InString);

IF int~ruction
"11ML:'TlHEN

SeanScript;

StrTolntLong(word*. MaxScan);
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WITH OneSthm DO

map :- Int[2);

target :-int[3];

cond :-int[4J;

prompt := words[51];

END;

RandFileA :. OneStim;

put(RandFile);
END; (if

tri al)
END; (not blank)

EN-0; (while)
close (randf ile).

lnitCursor;
END; (OK oun*file)

closs(infile);
END. (OK infilej

END;

PROCEDURE LoadScript (StiUn~st -,StimListArray,
TrialSo:

TrialSatArray;
Stizmmap:

Sti-mMpAreay);
VAR~

stitnSeetion ,boolean,

vp",(randfile, randtiliona3ma).
KA b :w I TO rngock D)O

FOR tr : I TO TrialSot(O, b) DO (A of trWaS in block b)
FOR coiid:- I TO ncon 00 (P-coMd is from CONDITIONS

param)

m,: StimUsl~b, tfj.map;
t :.Sltnimst~b, Irl target;
c :u Sfiml~iso~, Irl.cond-;
posit :0 Stimmap[rn. t. cl~pos;
&eek(rafidFile, posit);
OneStim :. randFileft;
WITH Scrptib, tU] DO

condition :. c.
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map := m;
target := t,
message :-OreStirn.prompt;

END;
END; {for)

close(randfile);
END;

PROCEDURE PnintScript;
VAR

s, b, t :integer;

FOR s :- 1 TO nscript DO

writeIn (ScriptEvent(sI.event);
IF ScriptEvent~s]. event - ibi' THEN

BEGINJ
b :- ScriplEvoni~sj.Iocation;
write (I B Ib].Ilength, IBI~bl.warn,

IS I b). message).
write in;

END; (ibi)
IF Script Even I[s].event a 'Irials' THEN

B~EGINJ
b :- ScriptEvent~s], location;
FOR t - 1 TO ScriptEvon1[s-].ntria1s DO

BEGN
Writte(condw', Script(b.

t].condition :2,' map,*% Scriplib, tI.map :2,'* target*% SctiptiL,. I].tarqat 1. ',Scriptlb.

t]. message);
w ri b I n;

END; f 1r)
END; (mnats)

END, (for s)
END; (ptcoc)

PROCEDURE Opensptz
VAR

I, j t er
msq SRING,(201:
TrialI,. t -TtiaSetArray,

ute#lI :a tkkcount MAOD 5;
"eed2 *. gt-eouat &AQO 4;

VoVogiinyow

Givelmlott. 'Selecl., Pararn.lors is')

fiaan a OkdFia.Narr4CScriP1 NO!).
WF f~ianaff*<), THEN
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Glvelnfoki, 'Select Compiled Prompts file ...'1);
rancifilename :- Old File Name('Script fMe,');
IF randfilleramec* THEN

SetCursor(WatchAA");
Givelnfo(1, 'Clearing data structures.');
ClearAt raya(Stim Lst, StImMap, TrIalSet.);

Givelr-fa(l, 'Reading parameters file.');
ReadParams(TrialSet);

Givelnto(1, 'Reading prompts file.'):
Givalrnio2, '(First pass)');
Read~ompiledScript(StimMap)-.

Givalnfo{I, 'Setwifng and rand alizing.);
Cou n1Tri,4,a (TtiaI Set);
FOR. :', I TO riscrpt C0

IF ScriptEvaeflil~.evant - 'trials' THEN
SeI&CtSftinulti, St11mmap,

TtialSet. Sfim~ist):

Giveintoji, 'Reading ptompts file.');
Givainto(ZO '(S-ocon'd pass)');
LoadScrirpt(Stirnl-tt, ThalSlet, StirnMap);

(P tint Scrpi:)

!ilitcursor,
END. (ok tilanane)

END, (ok ra--iWrnat.)
KitliWindow(DWindow),

END; (Scri~t pro-cedure)

UNIT Sub~acllnto;

MPacNrtt, XTTypQ04ft E-AteniorI.Mjint

FROCEVLURE GeAS0!wtrMniort

tJPL8&U4TATb0N

oiablux, . 12345;
i~m- S;

iOate. 8;

-10;



lComment = 12;
ICancel n 2,
10.IK a1;

D P :DlalogPtr;
fRefflumn Integer;

PROCEDURE Initinfo;
VAR

ser, longint;
d, t str255;
da, ti STR!NG[141;

BEGIN
GetDateTime(sec);
IUoateString(sec, ShortDate, d);
IUTimeString(sec, false, t);
da :.copy(d, 1, 14);
ti :mcopy(t, 1, 14);
WITH information DO

BEGIN
name =;
date :=concat(da, ',ti);

ethnic:=;
cond:=;
comment -;
trainnum : 0;

END:
END;

PROCEDURE PutUp~ialog;
VAR

item Type integer;
ItemH :handle;
ItemRect :redt;
date :str2S5:

date := Information. date-,
DIP :- GetNewDialog(DlalogID, NIL, pointer(.1));
GetDltem(DP, Date, itemType, ltemH, iternRect);
SetlText(ltemH, Date),
ShowWindow(DP);

END;

PROCEDURE Extractinfo;
VAR

ltemiType :Integer;
itemH :handle;
ItemRect :rect;
name, date. ethnic. cond, comment str255:

GetO Item(DP, iNamne, itemType. ItemH. item~loct);
GetlText(itomH. Name);
GetDltem(DP. D~ate, ItemType, ItemH. ItemlRect).
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GetIText~ltsrnFH, Date);

d etlText(IternH, Ethnic);
tA~GtDItemr(DP, ICondition, ltemType, it mH ItemRect);

.:v'etIText~ltemH, Cond):,
Gatfltem(DIP, iComment, ;temnTyps, itemH, lternRect);
Geti fext(itemH, Information.Comment);

information. name :-copy(riame, 1, 32);
in'formation. date :~copy(date, 1, 32);
info rmatinn. ethnic := copy(ethnic, 1, 32);
,nformation.cond :=copy(cond, 1, 32);

WITH information DO
BEGIN

IF name "THEN
name :- 'no name';

IF date - " THEN
date :- 'no date';

IF ethnic - " THEN
ethnic ,. 'no ethnic';

IF cond - *THEN
cond 'no cond';,

IF cormment a THEN
comment :u 'no comment';

END;
END;

PROCEDURE GetSomneinformation-,
VAR

itemNum :integer,
13EGN

PvtUpfliaoq;
REPEAT

ModalDialog(NIL. ftemNum);
UNTUL (ItomNumn iQK) OR (laiaNuin iCancel);
IF iternNum - OK THEN

8EGIN
ExtractInfo;

END;

EMt

UNIT MapGrapttce;

INTERFACE

MacPririt, XTTyp~o~els, Exwnidorl, Listflansgor. XTTypoefts2. Extendo2.
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readin(infile. trainnum)";
readln(infile, comment);
readln(infile, Params.Title);

FOR b n 1 TO nb DO
BEGIN

readln(infl~e, nt);
FOR t :. 1 TO nt DO

readln(infile, Script~b, tl.condition, Scripttb, t].hit,
Script~b, t].RT, Script~b, tl.errors);.

END;
close(infilie);

FOR I :. 0 TO MaxConditions DO
BEGIN

Means[i].n :. 0;
Meansti].RT :. 0;
Means~i]~errors :. 0;
Meansfil.hits :~0;
Means[i].used : false;

END;
FOR b :-w 1 TO nb DO

FOR t :a 1 TO ilt DO

Means~c].used :. true;
Meansfol.n ,. Meansic).n + 1;
Means~cj. errors : Mearisfcl.orrors + Scrlpttb,

t].errors;
IF Scripifb, t].hlt -true THEN

Meansfc).hits :w lMeans!c].hlt9 + I-,
Meansic].RT :-, Moans,%-j.RT +

END;

FOMi c :a I TO MaxCanditions DO

IF &4Wanstc).hils >0 THEN
Moaaajcj.RT :* Meanstcl.RT ;* Me.insfc].hIts:

WF ?Aainsfr.n > 0 THEN
Meains~c].errors :. Meanr-jc].erf-.,- I Meansic].n;

IF t~an~sfc].n > 0 THEN
Moans~cl.hits := Meatis[c).hits Meazns[c.n;

END; (c)

(got grand means)
nusod :w 0;.
FOR~ c :a1 TO MaxCoriditonS r10

IF Munsjcj~ur.6 - tUw THEN
nusad :a nused + 1;

109



FOR c := 1 TO MaxConditions DO
BE014

Means[0].hlts :. Means[0].hlts + Moans(c].hlts;
Means[0].errors := Means[O].errors + Means[c].errors;

4 Means[0].RT :. Means[0].RT + Means~c].RT;

Means[O].hlts :. Meansfa].hits / nused;
Means(o].errors :. Means[0J.errors / nused;
Means[0].RT :. Means[0].RT Inused;

{calculate quality points)
Points :. (Means[0].hits *2 -Means[0].errors) *(Means[0).RT /540);
writeln (Means[0I. hits. Means[0]. errors, Meansfol. RT, points);

END; {proc)

PROCEDURE GraphData.
VAR

w, h, 1, j :integer;
bar rect;
sec real;

BEGIN

(tick marks and labels on x-axis)
PenSize(2, 2);
PenPat(black);
moveto(Yaxis, Xaxis);
lineto(495, Xaxis);
OneOff :. Yaxis + 10;
TwoOff :u Yaxis + (500 -Yaxis) DIV 3;
ThreeOff :. TwoOff + (500 - Yaxis) DIV 3;
Xinc :. (TwoOff -OrieOft - 10) DIV MaX~onditions;
FOR I :. 1 TO Max~onditlons DO

BEGN
x41, 11J:w Yaxls + OneOff + ((I -1) Xlnc);
41l, 2] :a Yaxis + TwoOff + ((I -1) Xlnc);
x1i, 31 :a Yaxis + ThroeOff + ((I -1) Xlnc);

END.
TextFont(3);
TextSlze(9):
Te2-faceffl),
FOR I :. 1 TO MaxConditions DO

FOR J:. I TO 3DO
BEGRN

movelo(x(I, 11, Xaxls + 12);
writedraw(l : 2);

END;

I :w MaxConditions DIV 2:
TextSize(1 2);
Textpacs(lboldfl:
moveto(x41, 1) - 15, Xaxis + 24);
DrawStrlng('Hits'):
moveto(xfl. 21 - I15. Xaxla + 24);
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D rawSt rl n g (E rrors');
moveto(x[I, 3] 15, Xaxis + 24);

~.DrawStrl ng(fime,);

~'TextSize(g);
TextFace([]);
w := 10;
FOR I :. 1 TO Maxconditions DO

IF Means[i].used - true THEN
BEGIN

h :- Xaxis -round(Means~i]. hits *70 + 1);
SetRect(bar, xli, 11, h, x[i, 1] + 10, Xaxls);(L,T,R,B}
PaintRect(bar);
moveto(x[i, 11, h - 2);
WriteDraw(Meansfl]. hits :2 : 1);

h :- Xaxis -round(Means[l].errors *70 + 1);
SetRect(bar, x~i, 2], h, x41, 2] + 10, Xaxis);(L,T,R,6}
PaintRect(bar);
moveto(xfi, 2], h -2);
WriteDraw(Meansli].errors : 2 1);

h :- Xaxis -round (Means[!]. RT I10 + 1):
SetRect(bar, x1l, 31, h, x1l, 3] + 10, Xaxis);{L,T,R,B)
PaintRect(bar);
moveto(xli, 3], h - 2);
sec :- Means[i].RT I60;
WrlteDraw(sec :2 :1);

FOR J:. I TO 3DO

moveto(x~l, +] 2. Xaxis -1);
DrawStting('x*);

END;

...............................................................

(subject informa~tion)
TextMode(SrcCopy);
Text Font( 3);
TextS ize(9);
TextFaceffl);
InfoX :- Yaxis;
InfoY :w 320;
WITH Information DO

moveto(InfoX, InfoY);,
Wrlt&Draw('Name: ', name);
WriteDrawC Ethnic group: ', ethnic);
WriteDtaw(' Condition: ', cond);
WriteDraw(' Date: ', date);
Writ*Draw(' TN:'. trainnum : 3);
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mvel~lnoXInfoY + 15);
*Draw('Parameter file: ,Params.Titie);

TextSlzo(1 2);
TextFace([boldfl;
moveto(20, 60);
WriteDraw(CPoints -,points :5 :1);

----- ---- ----- ---- ----- ---- ---- ----- ---- ----- ---- ----- ---- ----

ClosePicture;
SetPort(GraphWindow);
SetWPic(GraphWindow, Graphilic);

END; (procedure)

PROCEDURE DoMap~nalysis;
BEGI

filename :w OldFileName('Prlmary data file...;
IF filename <>THEN

BEGIN
SetCursor(WatchAA);
SetPort(GraphWindow);
IF ValldHandle(Handle(GetWPic(GraphWindow))) THEN

KiIlicture(GotWPic(GraphWlndow));
SetRect(therect. 0, 0, 520, 345);
GraphPic :,m OpenPicture(therect);
ReadtheData;
Graph~ata;
SietPort(Graph Window);
ShowWindow(GraphWindow);
InitCur~sor;,

END;
END:
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