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Abstract 

Computer-assisted career guidance systems ( C A G S ) are the most important technological 
innovation in career counselling in the last 20 years. Some information and learning C A G S 
have been recendy designed to assist clients in career-planning proficiency and personal 
autonomy and flexibility. In this sense, specialized research is needed to explore the 
innovative questions of Psychology/New Information Technology interface domain for career 
counselling and development. A computer-assisted career guidance system — P R O J F . C T O S 
— for secondary students, and developed in Hypermedia, is presented. T h e goals, rationale, 
scope, structure, content and procedures of the system are exemplified. Advantages of design
ing Hypermedia for career counselling for personal flexibility are discussed. 

R é s u m é 

Les systèmes informatisés d'orientation professionnelle (CAGS) r e p r é s e n t e n t la technologie 
la plus innovatrice dans l'orientation professionnelle des 20 dernières a n n é e s . Des C A G S 
d'information et d'apprentissage ont é t é c o n ç u s r é c e m m e n t pour aider les clients à planifier 
leur c a r r i è r e ainsi que pour atteindre une plus grande autonomie et souplesse personnelle. 
Dans ce contexte, des recherches devront ê t r e m e n é e s pour explorer les questions 
innovatrices du domaine de la psychologie et de l'interface technologique des nouvelles 
informations dans l'orientation et le d é v e l o p p e m e n t professionnel. P R O J E C T O S , système 
informatisé d'orientation professionnelle pour les élèves du secondaire et c r é é en 
Hypermedia, est présenté . Les buts, la justification, l 'échel le , la structure, le contenu et les 
é t a p e s du systèmes sont discutés. Les avantages du concept Hypermedia dans l'orientation 
professionnelle pour une souplesse personnelle sont avancés. 

T h e p r i m a r y goal of this study was to design, develop, p r o d u c e , a n d 
evaluate a prototype o f a c o m p u t e r assisted career guidance system for use 
i n Portuguese secondary educaüon. T h i s study is part of a larger research 
project o n N e w I n f o r m a t i o n T e c h n o l o g y a n d Career D e v e l o p m e n t . It 
focused o n the use o f c o m p u t e r technology in c o u n s e l l i n g a n d career 
deve lopment . 

R A T I O N A L E F O R T H E S T U D Y 

Career Counselling and Personal Flexibility 

M o r e c o m m o n l y , clients enter counse l l ing wi th gaps in their readiness 
a n d abil i ty to dec ide . A m o n g the tasks o f career d e v e l o p m e n t , career 
d e c i s i o n - m a k i n g assumes a central ro le in career c o u n s e l l i n g a n d involves 
the processes o f e x p l o r a d o n a n d of c o m m i t m e n t — psychologica l processes 
i n the re la t ionship between indiv idua ls a n d the w o r l d . O n e recent goa l o f 
career c o u n s e l l i n g is to p r o m o t e acquisiüon of personal f lexibi l i ty , as an 
ideal m o d e for c o p i n g with c o n t i n u o u s change a n d complex i ty i n society, 
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especially i n the occupat iona l w o r l d . T h e hope is that personal f lexibi l i ty 
w i l l h e l p individuals to generate a n d coordinate f lexible a n d successful 
responses to demands, and to generate and capitalize o n o p p o r t u n i t i e s in 
the e n v i r o n m e n t in o r d e r to i m p r o v e their career development . Indiv iduals 
are t h o u g h t not only to acquire knowledge about themselves in career 
situations but also to learn new ways o f t h i n k i n g t h r o u g h the c o u n s e l l i n g 
process. In this sense, personal f lexibi l i ty may also be assumed as a c o g n i 
tive style that has an i m p o r t a n t property : non- l inear t h i n k i n g . Somet imes 
counsel lors view a cognit ive style, referred to as post -convent ional , 
relativistic, or cr i t ical t h i n k i n g , as a desirable goal o f the career c o u n s e l l i n g 
process. These cognit ive styles share the emphasis o n m o v e m e n t toward 
n o n - l i n e a r t h i n k i n g . 

In the last 20 years, it has also been widely accepted that career 
d e v e l o p m e n t can be i m p r o v e d t h r o u g h the use o f computer-assisted career 
g u i d a n c e systems ( C A G S ) (Taveira 8c Campos , 1989). U n t i l recently, most 
career guidance software was designed to p r o m o t e essentially l i n e a r 
t h i n k i n g . In general , they use sequential methods for searching 
i n f o r m a t i o n with text format , and are based on compensatory a n d 
exhaustive approaches to i n f o r m a t i o n . Typical ly, the more sophist icated sys
tems are conceived as self-help materials, assume software versions o n I B M 
or I B M - c o m p a t i b l e m i c r o c o m p u t e r s a n d provide some c o m b i n a t i o n o f (a) 
self-assessment, (b) disseminat ion of occupat ional and educat ional i n f o r m a 
t i o n , (c) the generat ion o f career alternatives, (d) instruct ion in career 
dec i s ion-making , a n d (e) a p l a n n i n g process for i m p l e m e n t i n g choices. 

Hypersystems and career counselling jar personal flexibility 

Hyper tex t systems use n o n - l i n e a r a n d non-sequential i n f o r m a t i o n 
structures a n d d o not require the user to fol low pre -de termined structures 
or access routes t h r o u g h bodies o f i n f o r m a t i o n (like in t radi t ional C A G S ) ; 
data w i t h i n the system can be endlessly cross-referenced, routes can be 
d e t e r m i n e d by the user, a n d m u l t i p l e meanings can be created, a c c o r d i n g 
to their needs a n d dispos i t ion (McAleese , 1989). 

Sequent ia l models of i n f o r m a t i o n searching and processing d o not 
necessarily describe the way p e o p l e process the i n f o r m a t i o n a n d make their 
decis ions. Conversely, non- l inear a n d non-sequential relat ions between 
bodies o f i n f o r m a t i o n seem to be m o r e adequate to develop g u i d a n c e 
software. In fact, research o n the strategies for co l lec t ion a n d process ing 
o f occupat iona l i n f o r m a t i o n i n m a k i n g career decisions points out that 
most career decis ion-makers are very pars imonious i n e x p l o r i n g i n 
f o r m a t i o n . They consider aspects that are clearly n o n i n d e p e n d e n t a n d , i n 
most cases, they use a strategy o f f o l l o w i n g only some of the opt ions rather 
than a l l of them; they also search m o r e i n f o r m a t i o n in some alternatives 
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than o n others a n d , moreover , the larger the n u m b e r o f potent ia l 
alternatives cons idered , the lower the percentage e x p l o r e d ( G a l i & T i k o t z i , 
1989). Hyper tex t models offer an e n v i r o n m e n t that attempts to s imulate 
on- l ine h u m a n processes of e x p l o r a t i o n . 

Hypermedia systems may assume hypertext style a n d c o m b i n e text, 
pictures, diagrams, animat ions , s o u n d , v ideo , data-bases, a n d externa l 
programs (Nie lsen , 1990). T h e software u n d e r deve lopment , P R O J E C T O S , 
addresses the faci l i tat ion o f personal f lexibi l i ty a n d of cr i t ical t h i n k i n g 
t h r o u g h the use o f sophisticated educat iona l software. P R O J E C T O S is 
b e i n g deve loped i n H y p e r C a r d a n d uses H y p e r t e x t a n d H y p e r m e d i a 
models . HyperCard is an a u t h o r i n g tool a n d an i n f o r m a t i o n organizer 
w h i c h embodies a power fu l p r o g r a m m i n g language ( H y p e r T a l k ) w i t h 
s t rong parallels wi th object-oriented envi ronments ( O O E ) a n d hypertext 
style (Wi l l iams , 1987). HyperCard provides the users with the possibil i ty to 
create semantical ly m e a n i n g f u l re lat ionships between di f ferent i n f o r m a t i o n 
a n d ideas a n d promotes connect ivi ty (the abil i ty to show that any single 
concept , p r o b l e m , or idea must be u n d e r s t o o d f r o m a variety of perspec
tives) (Beeman et a l . , 1987). 

In short , the use o f I Iyperrnedia in C A G S makes it possible to pursue 
a n d to facilitate, with the computer , some of the present values for h u m a n 
d e v e l o p m e n t such as personal f lexibi l i ty , autonomy, a n d self-proficiency, 
in p l a n n i n g a career. 

P H A S E S O F D E V E L O P M E N T 

Theory and Practice: needs and services 

First, a study o f the feasibility o f d e v e l o p i n g a C A G S suitable for 
secondary students was u n d e r t a k e n . It i n c l u d e d (a) the analysis o f career 
c o u n s e l l i n g rat ionale a n d c u r r e n t practices in the field; (b) the analysis o f 
career counsel lors ' beliefs, feelings, behaviours, a n d attitudes towards the 
use o f computers in career c o u n s e l l i n g ; (c) the analysis o f students ' needs; 
a n d (d) the evaluation of G A G S current ly in use in other countr ies . 

Designing Hypermedia for CAGS 

Advantages o f Hypermedia a n d Hypertext models for C A G S were s tudied. 
T a k i n g in to account that the processing o f personal , educat iona l , a n d 
o c c u p a t i o n a l i n f o r m a t i o n is a central e lement o f career d e c i s i o n - m a k i n g 
a n d that the way career decis ion-makers explore the w o r l d o f e d u c a t i o n 
a n d o f w o r k may reveal the strategies they use to make their decisions. 
T h e n we cons idered h y p e r m e d i a features to provide new facilities to users 
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to deve lop the dec i s ion-making process. Decisions were made i n o r d e r to 
develop P R O J E C T O S in HyperCard. 

D E S I G N I N G PROJECTOS: C O N n G U R A T I O N A N D F E A T U R E S 

General Goals 

P R O J E C T O S is designed to h e l p secondary students fur ther i n their 
career p l a n n i n g . It aims to facilitate the expression a n d the skills o f career 
e x p l o r a t i o n , the process o f career c o m m i t m e n t , a n d to teach suitable path
ways o f p l a n n i n g specific decis ions. In this system, the student interacts 
w i t h the c o m p u t e r in such a way as to examine and explore h is/her own 
interests, obta in a n d use relevant i n f o r m a t i o n , interpret p r e d i c d v e data, 
a n d formula te career plans. T h e o p d o n s involve educat ional , o c c u p a t i o n a l , 
a n d e m p l o y m e n t alternatives; the emphasis , however, is n o t mere ly the 
content but the process o f career exploraüon and of career c o m m i t m e n t . 

Scope 

P R O J E C T O S w i l l not have m u c h impac t unless it is an integrated part 
o f a systemaüc career c o u n s e l l i n g p r o g r a m ; it wi l l be used i n the typical 
settings for the delivery o f career c o u n s e l l i n g a n d guidance services 
(examples , secondary schools; y o u t h , career counse l l ing , a n d guidance 
centres in the c o m m u n i t y ; a n d private pract ice) . T h i s system is be ing 
des igned for use i n i n d i v i d u a l career counse l l ing , a l t h o u g h it can be 
m o d i f i e d to be used i n g r o u p counse l l ing and with other p o p u l a t i o n s . 

Structure 

P R O J E C T O S is a system o f separated but interrelated sections. A l t h o u g h 
specific pathways t h r o u g h the system are suggested, users are a l lowed to 
e x p l o r e t h r o u g h P R O J E C T O S i n dif ferent ways, d e p e n d i n g o n their needs 
a n d levels of c o m m i t m e n t at the b e g i n n i n g or d u r i n g the exper ience . 
Users may enter the system at their points o f interest a n d leave it whenever 
they wish. Users can also retain a record o f their interact ions with 
P R O J E C T O S a n d print-outs of feedbacks a n d summaries . T h e system has 
four sections: Introduction, Self-assessment, Exploration, and Decision and Action 
Plan (see Figure 1). 

In the i n t r o d u c t i o n sect ion, the general purposes a n d sections of 
P R O J E C T O S as w e l l as the few c o m p u t e r keys needed to use the system 
a n d r e c o m m e n d e d pathways t h r o u g h it are presented. T h e other three 
sections he lp the student to def ine a n d explore their " l ikes" t h r o u g h assess
m e n t o f interests in an on- l ine inventory; to explore possible scenarios 
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re la t ing to educat iona l , o c c u p a t i o n a l , a n d j o b oppor tuni t i es ; a n d to evalu
ate a smal l set o f alternatives as wel l as to antic ipate ac t ion . 

Figure 1. T h e four sections o f the P R O J E C T O S system 
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Content, style and procedures 

T h e content , procedures , a n d style of Uie system are u n d e r study. T h e 
content is g r o u n d e d i n established career deve lopment theories. T h e 
student can explore preferred interest fields f rom several opt ions , each 
d e f i n e d a n d il lustrated on the screen ( rough def in i t ion) a n d / o r on video 
(detai led d e f i n i t i o n ) . Interests assessment can be a starting p o i n t to guide 
counselees in the e x p l o r a t i o n process o f available alternatives. Students 
can, then , c o n t i n u e with m o r e ref ined dist inct ions wi th interactive 
s t ructured search o f a n d / o r d i rec t access to i n f o r m a t i o n about educat ional , 
o c c u p a t i o n a l a n d job oppor tuni t i es focused on interest clusters. Final ly , the 
system helps students evaluate their plans in terms o f satisfaction, real ism 
a n d c o m m i t m e n t , and also to formulate action plans a n d take steps to 
achieve their goals. 

P R O J E C T O S software offers a browsing e n v i r o n m e n t that uses n o n 
l inear a n d non-sequentia l structures of i n f o r m a t i o n and may c o m b i n e text, 
pictures , diagrams, animat ions , s o u n d , live-action video, data bases, a n d 
external programs. HyperCard deals with hot spots — links o f i n f o r m a t i o n 
w h i c h take the f o r m of buttons, lexicons, text, graphics , that the user 
s imply presses w i t h the mouse to move f r o m one topic to another . Buttons 
al low the user to cause other i n f o r m a t i o n to appear o n the same screen or 
to move to another screen o r even to take the user down specific pathways 
t h r o u g h the mater ia l . The screen is d iv ided into w o r k i n g areas: an Informa
tion Area, an Interactivity Action Area, a n d a Help Navigation Area (see F igure 
2). 

Help Navigation Area 

T h i s inc ludes layers o f organizat ional structure that relieves some of the 
negative effects o f hyperspace such as disorientat ion and dis t rac t ion . These 
navigat ional aids can be (a) buttons that al low the access to visual schemata 
o f the system where the topic on w h i c h the user is e x p l o r i n g can be 
o u t l i n e d — a h ierarch ica l tree; (b) buttons that l ink the content o f the 
card i n the screen with other topics — a key word i n d e x ; (c) areas o f 
i n f o r m a t i o n about the card o n the screen; (d) buttons that l ink the user 
to instruct ions about r e c o m m e n d a b l e pathways through the system; a n d (e) 
buttons o f re turn and of arrow, etc. (see Figure 3). 

Interactivity Area 

T h i s can provide access to di f ferent levels and types of i n f o r m a t i o n by 
the m a n i p u l a t i o n o f buttons always present on the screen (see Figures 3, 
4, a n d 5 ) . These buttons can be c l i cked in different ways a n d at di f ferent 
m o m e n t s o f the e x p l o r a t i o n process. 
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Figure 2. Screen structure o f the P R O J E C T O S system 
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Figure 3. But tons o f the h e l p navigat ion areas 
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Figure 4. E x a m p l e o f specific buttons 

Figure 5. E x a m p l e o f the P R O J E C T O S screen 
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In P R O J E C T O S , there are interactivity buttons related w i t h E d u c a t i o n a l , 
O c c u p a t i o n a l , a n d E m p l o y m e n t realities. For example , students can search 
i n f o r m a t i o n o n courses related to their m a i n interest fields, a n d if, d u r i n g 
this e x p l o r a t i o n activity, decisions are made in terms o f c o m m i t m e n t w i t h 
some alternatives, he/she can query the system in other direc t ions , press
i n g " O c c u p a t i o n s " but ton a n d search for i n f o r m a t i o n about the 
characterist ics o f occupations in that field of vocat ional interest. 

information Area 

These specif ic buttons can be created in the card i n f o r m a t i o n area to 
a l low access to other levels and activities of e x p l o r a t i o n a n d to l ink the user 
to ex terna l programs a n d devices, b r o a d e n i n g the range o f oppor tuni t i es 
o f this k i n d of software (see Figure 4) . T h e scope a n d d e p t h o f e x p l o r a t i o n 
can vary a c c o r d i n g to the dif ferent needs and disposit ions o f the users. T h e 
users may crosswalk t h r o u g h dif ferent levels and d o m a i n s o f i n f o r m a t i o n 
i n a non-sequent ia l way, just c l i c k i n g o n the pre ferred i tem associated to 
a b u t t o n w h i c h generates an o p t i o n window; but also they may choose to 
browse t h r o u g h that i n f o r m a t i o n using specific cr i ter ia . 

F o r educational planning, they may obtain i n f o r m a t i o n about (a) 
voca t iona l interests a n d field/level o f educat ion , (b) courses des ignat ion, 
(c) d u r a t i o n , (d) degrees offered, (e) inst i tut ion type, (f) s chool type, (g) 
g e o g r a p h i c locat ion, (h) entrance requirements , (i) academic programs, 
(j) a d m i s s i o n requirements to other levels o f e d u c a t i o n , (k) where to find 
m o r e i n f o r m a t i o n . For ident i fy ing o c c u p a t i o n a l alternatives, they may 
obta in i n f o r m a t i o n about : (a) vocat ional interest f ields, (b) j o b tides, (c) 
w o r k tasks/activities, (d) work setting, (e) necessary tools a n d e q u i p m e n t , 
(f) persona l qualit ies r e q u i r e d / o t h e r requirements , (g) personal values, 
(h) special condi t ions , (i) average i n c o m e , (j) p r o m o t i o n oppor tuni t i es , 
(k) re lated educat iona l programs/speci f ic occupat iona l t r a i n i n g , (1) related 
mi l i tary occupat ions , (m) where to find more i n f o r m a t i o n . 

F o r e m p l o y m e n t prospects the systems offer i n f o r m a t i o n o n : (a) 
e m p l o y m e n t ouüook o f specific occupat ions , (b) overview of how to 
d e v e l o p skil ls r e q u i r e d for specific jobs, (c) resume w r i t i n g a n d j o b 
in terv iewing , (d) b u i l d i n g a network o f contacts, (e) e m p l o y m e n t 
advertisements, (f) p lacement agencies, (g) where to find m o r e i n f o r m a 
t i o n . 

C O N C L U S I O N 

P R O J E C T O S wi l l he lp users to clarify and review their own assumptions 
a n d to relate t h e m to alternatives w h i c h may not have previously been con
s idered . P R O J E C T O S offers an e n v i r o n m e n t that attempts to simulate on-
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l ine h u m a n processes o f e x p l o r a t i o n a n d , therefore, students ' e x p l o r a t i o n 
styles a n d patterns can be e x a m i n e d a n d studied, p r o v i d i n g cues r e g a r d i n g 
the type o f strategy users present i n processing the i n f o r m a t i o n a l o n g the 
interac t ion w i t h the system. M u c h o f the present a n d future w o r k on 
P R O J E C T O S is centred o n the d e f i n i t i o n a n d o n the i m p l e m e n t a t i o n of 
strategies for col lec t ing , processing, a n d storing i n f o r m a t i o n a b o u t career 
oppor tun i t i e s , d e f i n i t i o n o f personal attributes to be i n c l u d e d , a n d 
psychometr ic propert ies of the system. 
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