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1. The hypertext as guide and conditioning: why use i t  in  teaching? 

The common definition of a hypertext is thar i t  is a non-finear text or  
a collectior~ of information arranged on a computer in such a way that 
access to it need not necessarily be of a sequential type. The informatioll 
may actually be contairled in texts or it nxay be it1 the form of graphic or 
photographic images, animations, films or so~ lnd  rccodings. Using 
special software the inforination is then iilciudecl in files, ~ I l o s c  
consultatiori/reading is tied to graphic objects such as buttons, fields, 
tvii~dows, icons, etc. that 3 1 1 0 ~  interaction wit11 other data or in6o:ormatiott 
oil file (Corcione and Di Tonto, 1990; Barret, 1983). 

Another definition of hypertext, which is suited to its use in a11 
educational context, is that i t  is essentially a virt~ral text, i.e. a text in 
which the information does not have its own intrinsic ordered srructure. In 
a hyl~errext, the information has only a virrud order, i.e. an order given by 
the possibility that the reder  has to navigate from one anchor to another, 
passing through the nodes provided (the key pieces provided in the basc 
structure). It is said, therefore, zhat particularly in the field of education 
the hyperrext is a class of possible texts, very wide, bur strictly 
determined, one of the members of which only becomes actual at the 
lnomenr of reading. More precisely, each member of chis class of texts 
becomes actual onIy tflrougk the operation of readingfconsultation on the 
Dart of the user. Orheiwise the member remains existent onlv virtually. Tt 
1 

appears clear, moreover, that this virtual form of the urganised 
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informatiort can exist only on the computer. Every print-our and every 
reading nlust necessarily be actualised, that is xxradc concrete, by a 
pardcttlas request or insrance (h t inr~cci ,  1991). 

The cognitive instance by which tlie user mows with respect to the 
hyt7ertext thus represents the determining cause of the systenl of options 
and paths tlaat this same user will follov~ from lime to time. The choice of 
one path rather than aiothcr thus depends on the modes of perception u f  
cxeernaI stimuli (percurlatio~ts) that tlie suhject nonnafly adopts every .clay 
in rlre three phases of infornratiort procrssitig: perception, signification and 
tnemorisactrion (Rondot, 1933). 

In  education:11 hyl~errexts, as i n  every other didactic cool, perception 
and me~norisation arc infIuei~ced by the sensibility and experience of the 
a~rthor. The author, however, ineviralsly loses a pnrt ofhis or her authoriq~ 
over the hypertextual work, to cede it to the readerluser. Ir is the latrcr, in  
facr, who constructs step by step the fruiGon process, and herrce the learnirig 
sceps (Anrinucci, 1991). Finally, in learning [;-on1 a Ilypeitext, significat- 
inn is generally srimulared axid directed hy the author through the 
defi~zition of tlte architcctule of the whole l~ypertest, i.e. by the structure of 
nodes and links laid down n priori. 

With regard to the possible dldacric f~~ncr ionz l i t~  of hypertexts, it has 
recently been emphasised tLat they rntist 11ot be seen only as a new form of 
aurllor system, able perhaps LO prodt~cc courseware of a new type or global 
self-teaching environments. Eatl~er, r!~ey fnust be considered also as 311 

important too1 for thc arrangement and subseq~ te~~ t  fruition of didacric 
materials and contents within a broader, more complete edr~cational 
process (Vasisco, 199 1). 

I n  cornpafly and professional environments, in there are 
already Ilurnerous examples of  hypcrrescs acting as didactic tools for 
reviewing or arranging Imowleclge, especi~lly in the fields of technology 
aird engineering, histo ry and literature, architecturc and design. In these 
cases, the hypertext allows the user to review and to invesrigace a vast 
collection of cognirive ~naterials, linked together at the levef of the 
company or  professional courseware, wflicli is construc~ed by the user him- 
self (rhrough the parhs and options chosen) according ro the particular 
needs of the moment or the particular problen~ tilac has arisen it1 the 
everyday productive sphere. 

2. Why use the hypertext in teachirig statistics? Wow to interpret the 
guide and the conditioning 

The general background to which tve have referred in our introduction 
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to the hypeytext is fairiy traditional and commonly accepted among 
experts and scholars in rhe field. The use of hypertexts in the reachirlg of 
statistics, which is the srrbjecr of the remainder of this paper, is t l~us  not of 
itself innovatol-y, except in terms of the context, the motivations and the 
prrryoses that have encouraged and disecred our research. 

Onc  of cfle many definitions of Staristics says that it is "... the 
quantitative analysis of the observations of any phenomerlon s~lbject to 
varration, that is of a variable; objects for analysis are therefore all those 
phenomena which are subject to change ..." (Nacidco, 1954). 

Statisrics is tllus n vast srrbject, multiform in its subjects and open to 
rnnu~nerzbfe approaches in the resolution of problems concerning the 
analysis of observarions. Moreover, givcrl the proliferation at every level oE 
data and information collecrion processes, Statistics is used increasingly 
In fields that do  nor stxictfy belong to the statistician, and \vhcrc i r  is 
increasingly considered as a toot for nieasuting and arlalysing the ielations 
chat exist berween phenomena that are very much of a day-to-day 
operational nature. 

In the light of rllese premises and of the above irlte~pretatiolt of tile 
hypertext as a text tllar exists only in virtual form, it wottld seer11 to us 
rhzt lq~ercexts may aid the learning and use of statisrics by rneans of three 
f~~ndamental kinds of intervention: 

I) systematising, in a single large connected system, tlrc strategies of 
analysis, research meti~odologies and tedlriiques that n~dce  up Statistics; 
2) p~ovidirlg the user of Staristics with a tool which directs hiin to the 
solutions of specific problems, bur which aliows hitn at- any rnolnent to 
construct h i s  own map of statistical lcnowledge prior to the cornprchei~sion 
af the strategy irself (e.g., the necessary ~nathe~natical for~nalisations of 
rile problerns); 
3) constructing an infornlacic environmenr that makes i t  possible to 
provoke 2 set of important cognitive perturbations in the learner. In 
particular, this means provoking perturbations that induce the user to turn 
airecrly towasds the solution of the problerns of analysis and which, 
rhrough graphic and sotmd interaction, stimulate his iulcuitive ability to 
verify the solution identifiecl, even before the learner possesses the 
necessary formal tools. 

The links between the various parts of Statistics and between these and 
other disciplines could afso represent a system of linlcs of a sort of 
hypertextud oped omnia on ~taiistics abou; which ir is difficult even to 
make I~~potheses at the prebent stage. 

There is no doubt that the hypertextual tool permits us to explain a 
complex multilevel, multipurpose and multidimensional structure lilte 
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that which exists in the frefd of statistics education. Furthermore, for 
didaccic purposes, it affows us to move users through the various areas of 
statisticaf kilowledge by conditioni~ig their1 to intuitive stiinufi and 
directing tltem in their choice of parhs. Particular attention must be paid, 
however, when p l a n ~ z i ~ i ~  a hypertextuaf sratistics module. Navigation 
bitween rhe nodes and the anchor must be easy and, above all, there n-~ust 
be 1x0 danger of losing one's way in the intermediate cogriitive &arts wit11 
respect to a specific targeted path. Thereforc, it is necessary to providr an 
easy return to the main path (relating to the specific staristical problem) 
fron~ those propaedeuric formalisationlclariGca~ion charts relating to any 
problem the user may have opened up. 

3. The  module constructed (BivarZera): an experiment for concrete 

The hypertex~ that we have constructed up to now represents oldy a fitsc 
experiment. T11e Biva~Zero module co~~ccrns tlie problem of ineasuring and 
analysing the ~da t ion  between two variables3. The spiric with which it was 
designed corresponcls to what was said above in poinrs 2) and 3, namely 
to the criteria of the strong applicabilityloperativeness of the solutions 
anci to the intuitive characteristics of the user's choice of the best statistical 
solutions. Tht~s, the module created 1nay be considered as a prototype for 
a larger courseware aimed at: users interested in the application and 
operation of Staristics. The environn~ent within which i t  was co~lstructed is 
'r0olRo01~ 1.5 for Windows 3.0 for Personal Computer. 

As Fig. 1 shows, the architecture of the hypertext is strongiy 
interactive. It places the user in the position of a statistician, or at any rate 
of a user already trained in statistical methods. Learners are required to 
put their intuitions to full use. Users are introduced immediately to d ~ e  
particular problem that create for themselves and which they recognise and 
classifiy in the BivarZero initiation structure. The general sequence is 
strictly oriented towards the statistical solutions to the three possible 
problems that the user may encounter: 

1. analysis of the relatior~s between nvo quantitative variables; 
2. analysis of the relations between two qualirative variables; 

Biz~nrZeto means chat we arc dealin;: with a prototype mociute (module 0) that tacklcs tfle 
menst~rcmenr and analysis of bivariare dependence only for rhe purposes of  demonstration. 
Tile experiment prcsented here concerns, in particular, rhe area of action relafive to tllc 
dependence between two quantitative variables. 
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3. analysis of the relations between one qualitative a i ~ d  one 
quantitative variable. 

I 

Figure 1. The Hypertext M ~ f t  nwd BiuarZerojourncy 

In the introductory step, users are invited to pose their own concrcce 
cognitive in a precise space of action. This involves the 
recognition of their problem in one of the three types of relation plovided, 
by arranging the available information in the context of the rneasurernent 
scaIes for the vwiables (Leti, 1983). 
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At this point, the is directed by the classification tests that arc 
applied to the concrete problem, but the connections among the three areas 
of action are many, and in any case the treatment of the basic subjects is 
common to all three. The subjects considered as basic are anchored to key 
words and conlprise questions of univariate statistics, such as positio~l and 
variabiliry indices, and of mathematics, such as certain notions of analytic 
geometry and derivation. 

The space of action actually presented in this demonstration is that 
relating to the dependence between two quantitative variables, and more 
specifically to linear depei~dency. 

The hypertext experiment used in the demonstration was devised by 
guiding the user to the construction of a mental model for the correct use 
of the notion of linear dependence. The perturbations preliminary to this 
subject are essentially visual, and aim to arouse the graphic-geometric 
intuition of the subject (visual perturbation of the intuirion). , - 

The user, without any notions other than those provided i n  the 
through the initial step, is requested to associare four fornis of dependence 
to the same nun~ber of Cartesian graphs. Any error in tliis association is 
explained by a learning path relating to the reasons for this error, which 
involves navigarion sideways and bacltwards along the basic concepts of 
univariate statistics and mathematics. 

Once the barrier of the intuition verturbation step has been overcotne, 
the uscr is able to proceed to the next level where two possible parhs are 
introduced and intuitively: 1) the synthetic measurement of 
the linear correlation between the two variables using the r coefficient of - 
Bravais-Pearson; 2) the approximation of the relation between the two 
variables by nleans of a straight line, leading on ro the estimation of the 
parameters of the regressiol~ line and the verification of the hypothesis of a 
linear model. 

The two paths are obviously linked at numerous points and it is thus 
that users give life to the real rext themselves: i.e. from a collection of 
information that is arranged only in a virtual manner into a text, the reader 
becomes the proragonist and actuator of the hypertext. The par11 actuated 
is clearly a function of the specific aim of the user and of the type of 
signification that he has given to the visual perturbations received in the 
previous step. 

In a llyypertext strongly directed to the solution of a specific problem 
such as the BivarZero experiment, it seemed very important to prepare a 
"help" irnage that allows the user at any moment to solve an). problems of 
co~lfusion or loss of way conected to the exploration of the intermediate 
levels or of the information base. 

Our  illustration of the potential of the BiuarZero experiment loses 
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much if it is presented in the form of a sequential text such as this paper. 
Consequently, the material here presented will be made available to 
anyone who contacts the authors. 

4. Suggestions concerning the consultarion strategies and the type of 
iearning 

BivarZera was demonstrated to a nuntber of first yeas students of 
Business Economics at the Universiry of Bologna in order to observe their 
behaviour. Though chis was clearly not a true test of the functionality of the 
hyper~cxt, a number ~f technical solutions were improved tl~anks to our 
observation of the student trial. 

For example, a number of possible solutions were tested with reference 
to rile need to pavide to rhe inwition in the phase involving 
the Erst barrier. We noted that rhc different soltrtions we tried had a 
different impact according to whether the subject's backgrouild was 
teclinicaI/business high school or clte more academic ticeo. The fading 
effect applied to the explanatory picture or to the lower level c h a t  was 
gerxerally more s~~ccessful zinong students from the licco. The perturbation 
with interactive graphics or with a text to conlplete with the correct Phrase 
worked considerably better for those subjects ~vllo, having a bacI~ground of 
tcchnical/commercial sttrdies, intcrpreced tile s~tidj~ of Statistics in a 
Inore practical manner. 

The present dcmonstrational/experimctlta1 stazc of BiurrrZero llas riot 
enabled us to formulate any real tests of t l~e  reacrion to the hypertext tool 
in the teachirig of Statistics. New.errheless, it is our i~lcention to assess as 
soon as rhe two fundalnental assuinptions of BivnrZera. Firstly, 
the non-causality of its consultation, wl~ich is intended to be dictxted by 
the intuitive straregies of the user, and secondly, t h ~ t  the iryperlext tool can 
be very useful i t i  cont.sxts such as a professiond or company situation in 
which Statistics is considered as an operative tool for the solution of 
concrete problelus. 

5. Final consideratiorls 

The teaching of teclinical clisciplines by means of recourse to 
nldtimedia tools is seen by nmany as the future for both scholaslic a id  dso 
professional teacl~ing. In this context, tl.vo connected considerations seem 
to be the order of the day where there is authoritative debate on the subject 
(Gardner, 1933). 

IASE/ISI Satellite, 1993: Furio Camillo and Marco Pedroni



The first of these is rhat the hypertext and the other fiypermedia 
educational tools will enable us to construct, in the near furtire, laboratory 
environn~ents in which, through the use of recognition and prograr~lming 
software, cvery userlleariler will increasingly be able to cut to his own 
shape a cognitive experience in which he is actively involved. 1n ocher 
words, the learning pattern of cach userllearner will be increasingly a 
function of his specific requirements, in relation to a menu of subjects and 
events prepared by the atlthors of new learning products such as the 
hypertext. 

The second consideration concerns the consequent traiwfo~rnation that 
the role of authorleducator will undergo in the planning and supply of 
teaching. The increasingly virtual characteristics of the l~yypertext, and its 
quality of continuous en~~clopaedic expandabifity, tvi tl lead atlthors to 
work itlcrensingly in integrated multi-disciplinaiy groups, in whicll the 
role of author bvill lose some of its authority over the work itseIf. ?'he task 
of the authors will thus be far tnore colnplex in tllar they will have to 
org;anise the learning in a collaborarive manner, taking as much a c c o ~ ~ l ~ t  as 
possible of the various potential pathslrequirernents that exist among the 
readerslusers, On the ather hand, only a group project will be able to 
ensure the modular [laruse of education and the interconnection between 
different phases and subjects (Adams et aL, 1983). 

The hypertcxt and, more generally, l~ypermediality in c e d i n g  will 
then be able to reveal all its potential for the orgaltisation and inrer- 
disciplinary fruition even of technical and apparently utlcon- 
nected subjects or disciptines sac11 as those dealt with by Statisrics. 
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