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A1l materials which could be acquired from the five

leading computer-based guidance systems were read and evaluated for
sex biacr or fairmess. Such analysis was done within the framework of
six categories: interactive dialogue, data files, the computer
program, on and off-line interest inventories, audio-viswval support
ma+erials, and printed support materials. Relatively little was found
which indicates serious sex bias. The descriptive coutent of the data
files seems to have high potential for problems. The degree of sex
bias or fairness which interest inventories have will have serious
implications for the scope of a student's vocational exploration in
systems which make use of such instruments to suggest or guide
exploration. Supporting visual materials or community visitation
programs can also be a source of subtle sex bias. (Author)
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SEX BIAS AND COMPUTER~-BASED GUIDANCE SYSTEMS DRAFT

¢ BAST COF. VAILABLE Jo Ann Harris REST COPY AV

Computer-Based Guidance Systems: A Historical Perspective

Since the 1950's the computer has revolutionized the procedures of
business and industry. By 1960 it began to have an effect upon the
field of education, but only on such administrative and clerical
tasks as scheduling, payroll accounting, and production of report
cards. The use of the computer by the student himself, for either
computer-assisted instruction or guidance, was a later development,
having its genesis about the mid~-sixties. This paper, therefore,

seeks to analyze the state of a new art, an entirely new delivery

system tor guiaance inforwmation, in relatipn to issues of sex bi;g and

fairness. Such analysis must locok both at what is at tnisapoint in

time and at the potential for the future of this medium as a sex-fair
delivery system.
Computer~-based guidance systems are defined as systems which
use the computer to contribute to the making of personal, educatieonal,
- vocational, and social decisions. Such systems typically include
data about occuptations, colleges, technical and specialized schools,

'..
militasy programs, job placement, and about the user himself.

- Rat.onale for the Use of the Computer in Guidance

The use of technology in relation to guidance sexvices is not a
new phenomenon., The profession has depended upon the results of
computer-scored tests since these first became available. Further,
the profession has been responsive to‘the availapility of multi-~

media approaches, such as films, tape recordings, videcotapes, and

el ol 227

games, and has set professional standards for their gquality.




However, in the use of tecﬁnolagy in the past, the coupnselor
has served as a mediator of the information which the counselee
received from the technology. 1In the case of computer-scored tests,
the computgr sexrved the counselor, who in turn interpreted the‘;e-
sultant test scores to the counselee. The use of audio-visual
delivery systems was also supervised ang mediated by the counselor,
The new dimension of computer-based guidance systems has been the
potential to place the inquirer or counselee directly into commun-
ication with large data filgs of information so that he can use
them for his personal career planning without the mediation of a
counselor if the user prefers to bypass it.

Given the potential of the computexr to take on roles previously
reserved for human attention, some rationale for doing so seems

- ’
appropriate., The developers of computer-based guidance systems

have recognized several inherent capabilities of computer technology

which make it highly usable in the delivery of systematic career

guidance:

l. The computex possesseé the capability to store and
insﬁanteously retrieve masses of data. Since it is a
general assumption of the profession that in;reased infor~
mation increases the probability of good decision making,
this capabiiity is a singificant one. Further, computer
technology allows the capability of instant updating of
the data in the data files, thus providing current infor-

mation for decision making.
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The computer poss;sses the capability, by well-planned
programming, to interrelate data in such a way as to make
them personally relevant to the user at the time of his
decision making,., Thus, characteristics of students can

be related to characteristics or reguiremnts of occupa-
tions; student personal data can be related to the finan-
cial aids or local jobs available; student grades and test
scores can be related te the entry requirements of colleges,

etc.

The computer can sort through masses of data in order to
provide a personally-tailored list of educational or
vocational options for the user. with this capability,

the user, for example, may acquire a list of colleges

which are in the Midwest, with not more than 5,000

students, with a strong major in computer science, in

urban settings. and with admission requirements which

meet his gualifications. As an alternate example, the

user might put together a personallv-meaningful list of
occupations which allow him or her a hiah deagree of
security, provide an income of over $10,000 per vear, reguire
the skills which he or she has to offer, and do not require
more than two yvears of college training for entry.

The computer can, through the use of phone line connections
and terminal devices (such as typewriter terminals ox TV-
like cathode ray tubes), be programmed to simulate a
conversation. This sllows the construction of structured

interviews in which the computer displays a message on a



typewriter terminai or a Tv-like screen and the student
responds to the message by typing on a keyboard.

5. The computer can be programmed to monitor the student's
use of the predesigned guidance system. This allows the
capabilities of review with the student upon completion of
use of the system or return to it, of pointing out incon-
sistencies, of reflecting patterns of.consistency, or of
providing feedback to counselors about the students' use
of the system.

6. The computer can be programmed to allow each student 2a
highly individualized use of the predesigned guidance
system, based upon his or her own interests and degree
of readiness for exploration and/or planning.

7. The computer can provide this individualized package of
services to many users simultanecusly, at all hours of
the day, without fatigue, and in a variety of settings
(schools, libraries, shopping malls, and employment

. agencies, for examgle).

In spite of the impressive list of positive reasons for the
use of the computer as a delivery system for career guidance, the
writer hastens to add that no ceveloper of computer-assisted systems
has proposed that computer-based systems be used to replace coun-
selors. The question is one of determining which guidance functions
can be performed as well and as cost-effectively by computers as by

counselors so that these functions can be delegated to them. The




corollary is to thus provide adequate time for counselors to provide
the services which only humans can provide and to do so in some

meaningful interaction with the computer delivery system.

Types of Computer-Based Guidance Systems

In 19569, the United States Office of Education, Weinstein,
(1969) described ten computer-based guidance systems in its vclunme,

Computer-Based Vocational Guidance Systems. Also in 1969, Rosser

(1969) listed and described fifteen commercial college locator
services which use a computer to compare the desired characteristics
of colleges against data stored in computer storage to produce a

suggested list of colleges. 1In 1970, the Personnel and Guidance

Journal (1970) devoted an entire issue to the topic of technology
in guidance. Also in 1970, the trustees of the National Vocational
Guidance Association saw the movement toward the use of computers
in guidance as sufficiently significant to varrant appointing a
commission to study issues and to propose guideline. for the use of
computers in guidance.

The above-mentioned commission (Harris, 1971) published the
final draft of its report “Toward Guidelines for Computer Involve-
ment in Gu’ dance™ in March, 1971. The Commission looked at the

appro‘{hately 25 systems existing at that time and divided them into

four broad groups:
1. Indirect inquiry systems;
2. Direct inquiry systems without system monitoring;
3. Direct inquiry with system monitoring; and

4. Direct inquiry with system and personal monitoring.



Indirect Inquiry Systems

In an indirect inquiry system a counselee or client completes
a questionnaire on which he may enter some data about himself and
indicates the characteristics of educational institutions, financial

aids or occupations which he seeks., Such systems are normally

i

characterized by the following:

1. The counselee's reguest for data is held until a large
group of requests can be processed through the computer
program at one time, a procedure normally called "batch
processing"., Feedback to the inquirer involves a delay
of hours, days, or sometimes weeks.

2. The counselee normally goes through this procedure only
once. There is seldom opportunity for him to examine the
first results of his inquiry and change specifications in
order to receive a new set of suggestions. Repeated use
is not possible without repeating the same initial process
and, in commercial services, again paying the initial fee.

3. The data received, such as a list of suggested colleges
or occupations, may fail to reflect the inguirer's most
important desires and may not report all options open to
him. Those who develop and distribute such systems write
their computer programs in such & way that at least one
alternative is suggested, but not an unwieldy number.

4. The indirect inquiry system does not provide counseling
for the ingquirer. 1In this respect it is like a dictionary
or an encyclopedia. This function must be perfomed by the
counselor, by another persen, or by the inguirer himself,

Direct Inquiry Systems without System lonitoring

In a direct inquiry system without system monitoring, the
inquirer (counselee or counselor) has direct access to the data file
because he uses some type of terminal (teletype or printer) which is
connected directly to a computer. The counselee or counselor,

therefore, operates the terminal by use of a set of instructions




and code words to call up, using a keyboard for direct communication
with the computer, data which he desires. These systems are ordin-
arily programmed so that a list of colleges or occupations cannot
be called for until the inquirer reduces the possible number of items
in the list to a reasonable number, say 25 or fewer, by specifying
the characterxistics which the items (cclleges‘or occupations) must
have. Such systems also ordinarily sequentidlly report the number
of items or options still remaining in the list after the user makes
each selection of an additional characteristic.

The guidance system cf Interactive Learning Systems, Inc. (ILS)
operates on these principles. Characteristics of direct inguiry

without monitoring systems are:

1. The inquirer's request for data receives almost immediate
attention.

2. The inquirer‘s use may be multiple or sequential, with
immediate reshuffling of specified characteristics or by
repeated later use of the system.

3. The computer program may allow the inquirer to receive a
reasonably complete list of educational institutions or
occupations which fit criteria. whether or not a complete
list can be called, the inquirer is continually aware of
the filters which diminish or expand his list of alterna-
tives, because he has applied them himself.

4. There is no counseling for the inquirer, unless by means of

printed instructions, Such systems are nozmally designed to
promote counselor participation.

Monitoring, in computer systems usage, can be defined as the
oversecing capability of the computer program which keeps a record
of alternatives chosen by the user, has pertinent data about the
user himself, relates these data to the chosen alternative, comments

on the consistency of these two in accordance with a decision table



determined by the systems designer, states the prodability of
success in appropriate alternatives, and reviews a path of decision-
making, Such functions, programmed by the systems designer, simulate

a formalized type of counseling,

Direct Inquiry with Monitoring

In a direct inquiry system with monitoring, the inguirer is
also in direct communication with the computer by means of a terminal
device. 1In this type, the terminal device is more likely to have
some visual capabilities, such as a cathode ray tube or film=-strip
projection potential, rather than a teletype or a printer device.

Examples of this type are ECES (The Education and Career
Exploration System of IBM), CVIS (Computerized Vocational Information
System of Willowbrook High School), and SIGI (System for Interactive
Guidance Information of Educational Testing Service). Character-

istics of this third type are:

l. The inquirer's (counselee or counselor) request for data
is processed immediately.

2. The counselee's use is typically multiple or sequential.

3. The counselee has at his command a variety of scripts,
approaches, rodes, and branching opportunities which allow
him flexibility in his approach.

4. The data files generally can be accessed by various means,
for example, directly (as in the second type) or by means
of scripts which have monitored the user's prior response
or operate from previcusly filed data about the user.




5. The system very often stores data about the user himself,
obtained during the interactive process or previously
stored, which can be meshed with data about occupations,
educational opportunities, military information, and the
like to generate personali. :d or new data.

6. The system provides some formalized counseling through this
monitoring.

7. The system monitors the decision-making path of the inquirer
and displays it for him for the sake of helping him under-
stand his own choice-making processes, to point out incon-
sistencies, or to review. This system may also report the
results of its monitoring to counselors so that they can
participate in the counseling process.

Direct Inquiry System with System and Personal Monitoring

In a direct inquiry system with system and personal monitoring,
the system is programmed to fulfill the functions outlined for the
two direct inquiry systems, with and without system monitoring., This
fourth type of system adds the capability for the inquirer to person-
alize the system monitoring procedures (the computer program). This
requires that the inquirer be made aware of how the predesigned
computer program functions and how to modify it "on-line"™ by use of
one or more of the available author languages.

Tha ISVD (Information System for Vocational Decisions of Harvard
University) is an example of this fourth type. In the ISVD, effort
was made to program the system monitoring in English in order to
perm{{ inquirers to modify the system programming with a lesser
amount of instruction and trouble, Characteristics of the fourth
type include:

1. The characteristics of the second type)

2. The characteristics of the third type: and

3. An inquirer can modify a few commands and procedures in

the monitoring system (computer program) and in turn direct
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the gquidance system to use his own monitoring device rather than
requiring him to rely fully on the system's predesigned program,
Ideally, this system would allow its inquirers to have even
more flexibility in access to files so that they are not bound by
inflexible, prescribed programming steps and multiple-choice responses.
This concept implies extremely talented programming, highly sophisti-
cated computer equipment, and high cost at thi§ time. This fourth

type caters to the ultimate in sense of agency for its use:xs.

Five Existing Systems

Since the writing of the 1971 Naticnal Vocational Guidance
Commission Report, computer-based guidance systems have been put to
the test of operation, effectiveness, and cost-feasibility. As a
result, all of the fifteen commercial indirect inquiry systems listed
by Rosser (1¢59) have gone out of business. Two later and better
models are still struggling for existence, The on2 cgutstanding
example of a direct—inquiry-without;monitoring system, the Inter-
active Learning System, still renains strongly in the field. Four
direct-ingquiry-with-monitoring systems are in daily operation. The
Information System for Vocational Decisicns (ISvD), the one example
of the fourth type of system, is now shelved due to the high cost
and complexity of cperation. This section of the paper will, there-
fore, review briefly the status of five operational systems. All
five of these systems utilize vime-sharing computing, that is,

terminal devices are hooked via phone lines to a large central
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computer. This type of system allows the use of a computer program
by multiple users in various locations. The computer services these
terminals in rotation, but at such a high speed that it appears that
all sites are being serviced simultaneously. Typically, & student

user “interacts" with the computer by pressing keys on the terminal
device. The computer, in turn, "reponds" to the student by sending

messages to the terminal device.

Computerized Vocational Information System (CVIS)

The Ccmputerized Vocational Information System (CVIS) developed
at Willowbrook High School (vVilla Park, Illinois) and largely funded
by the Illinois Division of Vocational and Technical Education, has
three distinct subsystems. The first and largest provides career
guidance experiences for direct student use. The guidance subsystem
has ten distinct subsystems: (1) the exploration of approximately
400 occupations in an organized way and in relation to personal data
about the student (for secondary level); (2) general information
about four-year college plarning and a search strategy for finding
colleges with desired characteristics from a data file of 1510
four-year accredited institutionsl (3) datajiled information about
the local community college(s); (4) general “‘nformation about
speciglized and technical schools and a search strategy for finding

A
local ones which have training programs needed for occupations speci-~
fied by the student; (5) general information about apprenticeships
and specific information about entering apprenticeships locally,

(6) general information about Job-seeking and & search strategy

for finding local job openings, (7) general information about the

11
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military service, ROTC programs, and military academies, {8) a
search strategy to find financial aids applicable to the searcher,
(9) a program to assist the user to review his own school record to
date and to register for the following year's courses in keeping
with the school's graduation and requirements and his personal
career plans; and (10) a program to assist jupior high age students
to explore the world of work by means of Holland's six clusters,

The second CVIS subsystem provides counselors and administrators
with a host of on-line computer funrctions, including display c¢f
studant records, updating of texts and data files, scheduling of
students, schedule-changing, attendance keeping, and menitoring oif
student use of the system.

The third CVIS subsystem provides teachers with an easy author
language for the construction of computer-assisted instruction units
and a basic moritoring program for the operation of these units.

The CVIS system is programmed in basic assembly language and
is therefore eussily usable on IBM 260 and 370 computers. Its pro-
grams have been modified to make use of a variety of cathode ray
tube and typewriter terminals. The program is in public domain and
available to educational, nor-profit institutions at a very nominal
cost. The computer program and its supporting documentation has now
been distributed to seventy school districts in the United States.
These sites range from middle schools to four-year colleges, and from
single~terminal installations to installations of 30 terminals. An
active consortium of users has been formed for the sharing of

modifications, evaluation, and cost of the updating of data files.

12
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Occupational Information Access System (QIAS)

The Occupational Information Access System (OIAS) is the
computer-based information xetrieval component of the Career
Informaticn System, a statewide inéeragency consortium designed
to provide current labor market irformation to individuals, schools
and agencies in the state of Oregon. OIAS was develcoped at the
University of Orxegon througﬂ a grant from the.United States Depart-
ment of Labcr. The system is made up of six ccmponents.‘ The first
is QUEST, an introductory questionnaire which helps students to
assess their own interests and abilities. Students complete this
questionnaire off-line and then enter their responses at the com-
puter terminal. At this point, the computer produces a list,
from a data file of 230 occupations, of those occupations which
would meet the specifications set by the user. The second and
third components of the system are the occupational data file and
the training data file. After the computer has produced a list of
feasible occupations, the student may ask four a 300-word summary
of each of the occupations, including state and national labor
market information, the nature of the work, and working conditions.
Further., the education and training data file will be called on at
this point to make a list of the educational and training opportuni-
ties 1n Oregon for the occupations being considered by the student.
A fourth off-line component of the system is a bibliography of
reference materials about occupations for the student's reading. A
£if¢h component is a collection of taped interviews with workers
in each of the occupations, and the sixth component is a computer-

stored file of names of local people who are willing to discuss

their occupation with students considering it. The computer provides

13



the user with information about the availability of the interview
cassettes and the local visitations as individual occupations are
considered.

OIAS is also written in basic assembly language and readily
useable on IBM computer equipment; a later version of the program
has been written for operation on a Hewlett-Packard 2000C configura-
tion, making use of typewriter terminals, OIAS is fully implemented
in the schools of the Eugene metropolitan area and is in operation

in 40 of the 42 junior and senior high schools.

Education and Career Exg}oration System (ECES)

The first version of the Education and Career Explodration
System (ECES) was designed and implemented by the Advanced Systems
Development Division of the International Business Machine Corp-
oration. After field trial, the system was substantially modified
and implemented in the schools of Genesee County, Michigan, with
substantial funding from the Mott Foundation. In late 1971, IBM
discontinued development of the system and placed the program in
public domain.

ECES makes use of two pieces of equipmenf in order to assist
tye user with his career planning. The first piece of equipment
projects, under computer concreol, a film image display. These
film images are contained on cassettes which the student is in-
structed to inseft at appropriate times in the exploration process.

The second piece of equipment is a typewriter terminal. The first

14




is used for the presentatién of standard messages which all students
would receive and for graphic and pictorial displays. The second
plece of eguipment is used to relay information which is tailor-
made for the student and contains data from his own personal record.
ECES provides three on-line components and one off-line com-
ponent. The first is an opportunity to explore 400 cccupations.
The system contains 18,000 individual colog film images, including
l.oob on-the-job pictures and 1,000 simulated work problems. The
second component is exploration of majors, or 400 post-secondary
programs of study. This section informs the student about high
school and college courses which are required to qualify for a
particular occupation, including the description of 6,000 courses.
The third component is charts. This section allows the personali-
gation of the exploration by integrating information about the
student’'s abilities and interests with information about the occu-~
pations or majors undex consideration. This component of the
system integrates data into useful displays which are typed by the
typewriter so that these can be kept by the user. The fourth com-
ponent, off-line and in batch-process mode, is the. ingstitutionts
finder. This component allows the user to complete a questionnaire
indicating the size, geographic location, entrance requirements,
and other characteristics desired of colleges, junior colleges, or
technical-specialized schools. Data gathered on this questionnaire
are then run against the computer-stored data file of schocls, anrd

a list of viable options is printed for the user.
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ECES is currently operatiocnal only in several schools in
Genesee County, Michigan. It is unlikely that this program will
be used in other schools due to the cost and complexity of the

terminal hardware and the cost of updating the film images.

Interactive Learning System (ILS)

The Interactive Learning System (ILS) was initially developed
by a small private company in Boston, Massachusetts, which included
among its staff several who had worked on the Information System
for Vocational Decisions at Harvard University. The system pro-
vides an interactive search strategy for identifying a list of
colleges, occupations, technical-specialized schools, or financial
aids which have the characteristics desired by the user of the sys-
tem. The user is provided with a booklet which lists all of the
characteristics of colleges, specialized schools, occupations, or
financial aids which can be used by the student in his search.

The student enters his desixed characteristics one at a time and

is told by the system after each entry how many options still
qualify. The system provides maximum flexibility for the adding

or deleting of characteristicé and for movement from one data file
to another. 1In addition to the provision of a tuilor-made list, tha
system provides descriptive information about the colleges, tech-
nical schools, occupations, or financial aids on the gensrated
lists. Contrary to the previous three systems, no personal data
about the user himself are stored.

ILS is currently a commercial operation offered by Time Share
Corporation (Hanover, New Hampshire) and Houghton-Mifflin (Boston,

Mass.). Computer service and data files are provided by a lease

16
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arrangement through regional telecommunications networks attached
to Hewlett-Packard 2000C processors. Individual schools who sub-
scribe to the service install teletypewriter terminals and make use

of regular voice grade phone lines.

system for Interactive Guidance and Information (SIGI)

The System for Interactive Cuidance and Information (SIGI)
is under development at Educational Testing Service, in Princeton,
New Jersey. Financial support has been provided by the Carnegie
Corporation and the National Science Foundation. The target
population of the SIGI system is community college students, and
the primary goal is to assist users to make better career decisions
through the application of an informated decision-making process.

SIGCI has four major subsystems: (1) values, (2) Information,
(3) Prediction, and (4) Planning. The Values subsystem presents
the user with ten cccupational values: high income, prestige,
independence, altruism, security, variety, leadership, interest,
leisure, and early entry. The user is asked to assign a value to
each of these ten values by distributing a fixed sum in any way
he chooses. Discrepancies and conflicts of values are tested by
the playing of a values game which presents a series of dilemmas.
pPlaying of the game may result in the reassessment of the priority
order in which the values were first placed.

The Information component of the SIGI system provides both a

search strategy and an information retrieval capability. The five
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values which were rated highést by the user are used py the system
to search the data file for occupations which will satisfy each of
the values at the level set by the inquirer. This search strategy
produces a list of occupational options. The user may then request
specific information about these occupational options or compare
individual elements of information about two or three occupations
simultaneously for the purpose of comparison.

The Prediction subsystem allows the user to receive predictive
statements about his prébability of success in given courses or
curricula related to his occupational choice at a given community
college or colleges. These predictive statements are based on
locally-built experxrience tables which utilize the experience of
past graduates and the high school rank ana selected test scores
of the user himself. The Planning subsystem assists the student
with specific step-by-step planning from the present point to
implementation of his career choice.

SIGI is designed to operate either as a stand-alone system
with a local mini-computer, or as a remote service with a larger
central processor serving a number of schools via telephone lines.
A PDP-11 mini-computer is currently being used with cathode ray
tube terminals. The SIGI system is currently undergoing field
test in one site; plans for broader field test and dissemination

are in process.

Some Conclusions about the Present State of the Art

1. Of the 25-30 computer~based guidance systems which have under-

gone development, five remain predo.inantly in the field at

18
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this time. Characteristics of those which enjoy survival are:
(a) they are Jdirect-inquiry systems; (b) they are directed

to school populations at the secondary level, with the excep-
tion of SIGI; (c) they are cost feasible; (d) they make use
of standard terminal equipment, with the exception of ECES;
and (e) they specialize in assisting with information retrieval,
sorting, and synthesis for the purpose of career decision
making, although SIGI goes beyond this.

Computer-based systems are costing from approximately $2.00
per student hour of use (CVvis, ILS, OIAS) to §12.00 (ECES) ,
with SIGI estimates falling somewhere in between. The inclu-
sion of a variety of counselor-supporxt and administrative-
support functions to form an integrated educational package,
as has been done in CVIS, holds high potential for minimizing
the cost of student use by maximizing the cost savings and
efficiency inherent in such functions as scheduling, schedule-
changing, and attendance-keeping.

Computer-based systems have enjoyed positive evaluation even
in these early prototype models. The followinoa have been
fairly universally true in the evaluation of ¢ « _emss (a)
ﬂgudents 1ike to use computer-based system, learn to operate
them easily, and do not feel dehumanized or depersonalized

by them (Harrxis, 1972); (b) parents accept computer~-based

systems with enthusiasm (Myers, et al, 1972); (c) students

l9



who use computer-based sy;tems show an increase in vocational
maturity, as measured by instruments of vocational maturity,
specifically Super's Career Development Inventory (Harris,

1972; Myers, 1972); (d8) students who use computexr-based systems
indicate that they gain greater specificity of information

about options, increase their alternatives, come to crystalliza-
tion of vocational planning, and engage in a4 variety of explora-~-
tory behaviors to gain further information about career options
(larris, 1972); (e) some guidance-related functions (selection
of high school courses and occupational exploration) can be as
effectively done by a computer system as by counselors (Melhus,
1971; Price, 1971),

The use of computer~based systems is not currently widespread.
Interest, however, is increasing as evidenced by the expanding
distribution of CVIS and ILS. The distribution of the CVIS

package has doubled in the past year.

Criteria and Consideration for Sex Bias in Computer-Based Guidance

sttems

The problems to be addressed in this section of the paper are

an analysis of the possible scurces of sex bias in computer~based

guidance systems and a review of existing systems for evidence of

sex bias or fairness,

The National Institute of Education has proposed the following

tentative definition of sex bias:

20



. ... Within the context of career guidance, any facter that
might influence a person to limit --or might cause others
to limit-- his or her consideration of a career solely on
. the basis of gender ...
In order to review the status of present computer-based guidance
systems, it is first necessary to look at the component parxrts of
- such systems in erder to fully understand the potential which such
systems hold for sex bias or fairness. sex bias or fairness may
exist in any of six component parts: the interactive dialogue,
the data files, the computer program, the testing instruments
used on- or off-line, suppcrting audio~visual material, and sup-
- porting printed material. Let us analyze each of these compoanents
in some detail.

The dialogues, scripts, or text of a computer-based systen
are the sum total of interactive diaiogue which the computer system
prints or writes for a student on a texrminal device in response to

-~ the student's use of the system. Such dialogue is written by the
designers of a computer system and stored in computer memory or
file storage. A pertinent question for testing the dialogue
for sax bias would be, ".s there anything in the tone or content
of the prestored computer-student dialogue which may cause the user

- to (zhit his or her consideration of a career solely on the basis
of gender? A flagrant and fictitious example would be, "Boys who
are interested in learning more about beconing veterinarians
should read pages ___ in the Occupational Outlook Handbook.” A
more subtle example would be, "The following men in the community

- are 'willing to talk to students who axe thinking about becoming

veterinarians.”
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The data files of a computer-based guidance system are often
quite separate entities from the computer program itself or the
interactive dialogue. They are typically files of specific informa-
tion about occupations, schools, and financial aids. Such data may
be in free verbal form or may consist of a series of coded charac-
teristics, CVIS provides an example of both. The occupational
data file is in the form of 300-word occupational briefs waich
describe job duties, training requirements, working conditions,
employment outlook, opportunities for promotion, and benefits/
limitations for each of 377 occupations. The college data file.
on the other hand, consists of a string of coded characteristics
for each of 1510 colleges. The codes used indicate size range,
cost range, majors offered, type of control, type of community
in which the institution ig located (rural, urban, suburan), degree
of sejectivity, etc.

Data files are a second source of bias ip computer~

based systems. .The criterion question here is
"Are there any elements in the data file or in the titles of the
elements in the data file which might influence a person to limit—
or might cause others to limit-his or her consideratiocn of a
career solely on the basis of gender?™ The problem of non-~biased
cccupation&l titles is a large one. Bias can be conveyed by the
occcupational title “"automobile salesman”; yet finding ways to make
all titles non-biased is difficult.

Beyond occupational titles, the specific content and wording

of occupational descriptions pose real potential for sex bias.
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A job description of beauty operator which consistently says

“she cuts hair, gives permanents....j; she must have good ability
to meet the public..." can subtly convey to the reader that this
occupation is one for women only. The reverse is true of an
occupational description of engineer which begins all of its
sentences with “"he." Another issue in regard to ccntent is
whether or not specific figures should be reéorted about the per-
centage of women or men in a given occupation. Does the conveying
of the fact that 95% of the workers in a given field are men or
women bias the user of the system again-'t that occupation, or does
it simply inform him or her of the current state of affairs in the
occupation so that decision can be made with maximum information?
Do statements such as “Opportunities for both men and women arxe
increasing in this field"” or "Opportunities for women are
increasina while opportunities for men are decreasinag® heln to
dispel bias?

A third source for sex bias or fairness in computer-based
systems is in the computer program itself. Four of the five systems
described here make extensive use of a computer-stored student
record which contains the user's sex. If, therefore, the computer
program is written in such a way that it says, "Determine the user's
sex! If the user is female, use this set of test norms and display
this list of occupations, while if the user is male, use this set
of criteria and display this list of occupations,™ this can be a
significant source of potential bias or fairness. The criterion
question here is, "Is there any instruction in the computer program
which limits the kind or number of occupations which are presented

to the user as optioas becauss of gender?"”
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A fourth source of sex bias or fairness in computer-based
systems is the interest inventories which are used in conjunction
with the user's occupational exploration. Such instruments can
be home-made questionnaires or commercially published and normed
instruments. They can be administered "on=-line" at the terminal
with immediate computer scoring, or they can be preadministerecd
and the results entered inte the student's personal record. Further,
they can be ysed to give direction to exploration or as the search
strategy for generating a list of occupaticnal alternatives. To
the extent that such instruments have sex bias in paper form, to
that same extent they will have sex bias as a part of a computer-
based guidance system. That sex bias may be more powerful in a
computer-based system because of the kind of power the computer
has as a delivery system. The criterion question is "Are sex-
biased interest inventories used as a part of or in conjunction
with the system?”

Accompanying visual aids are a fift