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PERCEPTION, CONDITIONING, AND ACTION

Museum of perception and cognition website:
Using JavaScript to increase interactivity

in Web-based presentations

MARIELLE LANGE
University ofBrussels, Brussels, Belgium

The present paper introduces the Museum of Perception and Cognition website, This site offers an
interactive introduction to cognitive psychology via a JavaScript-based illustration of optical illusions
and a Java-based presentation of experimental paradigms, Its content and utilization as lecture support
for 1st-year students at Free University of Brussels is described. This paper also endeavors to share ex
perience we gained in Web-based lecture materials development. It introduces the Web lecturer with
JavaScript features and utilization and provides him/her with a description of reusable JavaScript rou
tines downloadable from our site that relate to more engaging, interactive, and effective Web-basedpre
sentation of course materials.

In 1997 the Laboratory of Experimental Psychology at
the University of Brussels initiated the Museum of Per
ception and Cognition project, based on content presented
via the World-Wide Web. This site offers an interactive
introduction to cognitive psychology using a JavaScript
based illustration of optical illusions and a Java-based
presentation ofexperimental paradigms. The Web format
was primarily chosen for accessibility, ease of use, flexi
bility, and platform independence. This format also en
abled us to explore how Web-based presentations and
their specific capabilities could be used for developing
course materials: (1) combining graphics, tables, forms,
video, and sound to structure the information in a variety
of ways; (2) including links that take students to re
sources from around the Web; and (3) implementing in
teractivity with the aid of JavaScripts and Java applets.

In this paper, I first discuss the issues of interactivity
and user control in computer-based presentations. Then,
the site content and its utilization as lecture support for
1st-year undergraduate psychology students at Free Uni
versity of Brussels are described. This description J:lus
trates how the Web medium can, with the help of Java
Script and Java capabilities, be turned from a poor text
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browser into a stimulating interactive interface. In the
second part of the paper, I share experience gained in
JavaScripting and introduce the candidate Web lecturer
to JavaScript features and utilization. This description is
supplemented by examples ofJavaScript routines that re
late to more engaging, interactive, and effective Web
based presentation of course materials. The purpose of
this description and development of library routines is to
equip the psychologist with better tools for Web-based
presentations-tools that are, because JavaScript is easy
to learn and use, accessible to most psychologists.

INTERACTIVITY AND USER CONTROL
IN HYPERMEDIA PRESENTATIONS

The term multimedia refers to the integration of several
different media into one delivery format. For instance,
audio, video, text, graphics, and sound can be put together
on CD-ROM or on the Web. However, in the Web envi
ronment, where these media components are linked with
hypertext, the term hypermedia is applied. When hyper
media has the ability to respond in variable ways to user
actions, it is called interactive hypermedia (O'Reilly &
Morgan, 1997).

On account of these considerations, interactivity is not
just a descriptor for any multimedia product; even ifit is
clear that a Web-based presentation adds richness ofcon
tent, it is not by itself a guarantee of better teaching (or
student learning). Kennedy and McNaught (1996) stated
that "the click-and-point model that is at the center ofmuch
of course-related hypermedia presentations currently
produced encourages surface learning rather than deep
learning, and is likely to favor rote learning rather than
understanding." Furthermore, Peterson and Orde (1995)
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reported that students often did not complete multimedia
programs that used the computer as a book with too
much text and no capacity for creative interaction. In
contrast, it has been established that increasing learner
control can improve student motivation and interest in
content (Laurillard, 1993; Ramsden, 1992). But this is
more than allowing the user to simply choose between a set
ofoptions or to turn pages of cute animations. Sims and
Hedberg (1995) identified several critical dimensions:
control over content (i.e., selection oftopics), control over
pacing (i.e., the speed and time at which content is pre
sented), control over sequencing (i.e., the order in which
the content is viewed and the extent to which it encour
ages exploration), method of presentation (i.e., text- or
graphic-based explanation), and provision of optional
content (i.e., access to additional information upon re
quest). Twoother features that are known to extend student
engagement in the learning process are feedback about
learning (i.e., evaluation and auto-assessment; Ramsden,
1992) and attractiveness ofthe presentation (i.e., it should
be visually stimulating; Gazzard & Dalziel, 1997).

SITE CONTENT

The museum home page can be reached via the URL
[http://www.ulb.ac.be/psycho/museum.html].l As is ap
parent from its name, the museum website addresses the
topics of perception and cognition. Each topic is allotted
a different section. In the section about perceptual pro
cesses, the theory behind optical phenomena is introduced
starting from a set of JavaScript-based dynamic presen
tations of visual illusions. In a second section, cognitive
processes are illustrated with Java-based interactive
demonstrations of some classical experimental situations.
Materials presented in both sections are targeted to Ist
year students as support for their experimental psychology
lecture. The section on perceptual processes was designed
primarily for use as a source of illustration in a classroom
situation, whereas the cognitive processes section was
designed as a stand-alone resource that students could
access in their leisure time. Though the site was conceived
with Ist-year students in mind, it was meant to be of in
terest to other students as well. Accordingly, the purpose
of these Web-based materials was to reinforce, rather than
replace, lecture courses and provide students with useful
resources such as on-line papers, tutorial sites, biblio
graphical databases, and so on.

Perceptual Illusions Section
Each illusion and each theoretical chapter is presented

on a separate page, the whole being structured in a card
index format, with each illusion being dynamically pre
sented on a separate page and each theoretical chapter
popping up when appropriate. Covered topics are grouped
around the following categories: ambiguous figures (i.e.,
figure-ground segregation and geometric figures), para
doxes (i.e., in art), distortions (i.e., angle illusions and size
constancy), fiction (i.e., illusory contours and consecutive
effect), distance perception (i.e., static monocular cues,

dynamic monocular cues, binocular cues), and miscella
neous topics (i.e., color perception, contrast, human eye,
interpretation of shadow, organization of the perceptual
field). Rapid access to any card is provided by a naviga
tion menu.

As illustrated in Figure 1, in a typical illustration, stu
dents will see a picture accompanied by a short descrip
tion of it. An icon representing a computer mouse is dis
played at the bottom right side of the picture. By moving
the mouse over it, the user will cause a modification ofthe
picture, making clear that her/his percept was influenced
by the illusion. The user gains access to the theoretical
background associated with the illusion by clicking on the
Category and/or Subcategory links displayed at the top of
the picture. The explanation will pop up in a new window,
allowing the reader to keep an eye on the picture while
reading the text. Connections between the different illus
trations and theory cards are made in a Section map page.

The Zollner illusion presented here is categorized as a
distortion; the perception is biased relative to reality. It
is also subcategorized as an angle illusion: Many optico
geometrical illusions, such as the Zollner, Hering, Poggen
dorf, and Miiller-Lyer, can be explained by a tendency for
the visual system to enlarge acute angles; lines that form
an acute angle repel each other. The phenomenon could
be due to purely optical factors that cause retinal fuzziness
(spherical and chromatical abberation and diffraction) or
to the phenomenon of lateral inhibition in contour de
tectors in cells of the retina and visual cortex.

Cognitive Processes Section
The Cognitive Processes Section is organized quite dif

ferently from the Illusions Section. In this section, readers
are given a great deal of text presenting some ofthe most
classical experimental paradigms. The theory is supple
mented by a Java applet whereby people can participate in
the associated experimental situation interactively. People
are encouraged to first take the experiment as naive par
ticipants on a separate page. However, they can also run
the applet in a pop-up window from the theory page so
that they can more easily grasp the different experimental
conditions discussed in the text. Seven theoretical chap
ters are currently presented: aspects of a stimulus-fea
tures, dimensions, and configurations (Garner, 1974); cog
nitive evaluation (the tower ofHanoi problem); iconic
memory (Sperling, 1960); interference and automaticity
(Stroop, 1935); mental images (Shepard & Metzler,
1971); and neuropsychological testing (mirror drawing).

In a typical demonstration, a push-button version of
the task is proposed, as illustrated in Figure 2 with the
applet of the Stroop task (note that this task normally re
quires an oral response). On the top of the page (not vis
ible in the figure), guidelines through the different ex
perimental conditions are offered via a form to be filled
in; the participant is asked to report his/her mean reaction
times for each condition in order to receive feedback on
performance. Instructions relative to the experiments are
displayed on the applet. The experimental situation is dis
played at the bottom of the page, and the experiment runs



36 LANGE

, ' r - Categorie: Illusions d'angle~ 0 Elel aux IllUSIOn. &

Illusions d'angle

131-132).t d. M. Ride-au,t . Experimeont.l.(1979,pp.'xtr aits du syllabus df P. BE'rtE'lS0n,.PSnYaC~i10 ;~,I':h0109i. Cognitivt" (1994).
Introduc 10 .,

'illueten deZollner, l'111u"i~nde. . ttrtquee classtqoes comme I t se ramener au princtpe
Beauccup d'tllusicne oPtlco-ge~mril1ustcn de Muller-lyer, peu~en .ngle atqu ae repoussent.
Hering, I 'ill uston depo~~nndt~e~ angles .igus; de. hgnes rorrnen un .

gene"l Qued .grondlS., itlea on les .i9 u• d'autant plus qu'Ila ,o~~:~I~~ ~'~~ul;etinien
Lesueteme vteuel euresttmereit I•• f'~"ur. purernent opl~Que. res p:. de. phenomenes

Phe~omen. se"Hdu d'U:~ ~~~~~:iqUeet I. diff"CliOn\~~~t~: f:~etine et du cortex vtsuel.
(teber rettcn Sphelrl~~" les detecteurs de contour des ce I f netre net', tee Hqne!obliquessentd'i nhibttton teterete • fermer. • •

Ei

o = Netscape: Carrnus ..

1Il------===:J

a

b

~.>' ~ ~ ~ ~~ ~ ;;'!k F0 .........ard R.load Hom. SE'arch

:: r /musE'um/pilg •. Mml.., t"· ., If;l. :llllnt.,..nfot/Ps\I Pub 10:: LOCi ion. ..!!J.

~l
Im~9E'S

r,:J
Pr;nt

~:Sl
S.,cur;ty Stop

I Sous-catsgorie: II1usio!lS d'WIfCategorie~

Mus'edc I.
Perception

etdela
Cognition

Illusions

Illusion de Zolliler

I Zollner - p...uile.

ences les !ignesobliques sentContrairemenlauxappar ,
parfaitemenlparalleles

rS\'CHO

c

of Perception and Cog-ti of the Museum Sub' . 'the Illusions Sec Ion .. n the Category or _
Figure I, Interact~ve pres~nta~~: ~1~~~:o~iii~~e:e~~:::~ni~na card i::~:~~:;~~~b~o:I;~~:~~he mouse icon will start

nition website (text I~ Frenc~, ociated theoretical ch?pter (a!, ~ the lines are in parallel.
category links will brmg up t he as:hat contrary to what IS perceive ,
an Image animation (c) and s ow , id ntifi

' n reaction time for correct I e -
each tnal, and the mea bl k of 20 trials, Three con-

' d' layed after a oc d tioncations IS ISP red' In the color-spots con I I ,
ditions have been prepa , d ith ink spots of one of the

" t re presente WI d
the participansad condition, colore monofour colors; in the colored-wor s

" t has to press one of four keys
as follows: The p~rtlclPtn the color of the word appear-
as soon as he/she identi vsrC," "V" "8 " and "N" for the
ing on the screen (the keys 't] blue [bleu], and yellow
colors red [rouge], green rver , times are collected for
[jaune], respectively), Reaction



MUSEUM OF PERCEPTION AND COGNITION WEBSITE 37

~ ~ ~ ~ ~ ~ .~ ~ ~
I. '_aolI bINI HIIM II... 00Mt ~ ".11I1 IMIriIv ...

~ 1••ttDtl:Alf1I1:IIII"'IIrMtIhv ...ItIot-I.....IItrrll

o NHlup.: Mus.. dell p.rc.ptilln .. lIPsE

E X p , r I • n c • • I hDOP(llO!IIIJlIfllMcoUar)

L·........... _ .... ,..-JIolaDJ·PI1irt" .... "'... l ... ,.._......L...,~"r........ _ ..__..

Yo.. wan appmitJIal'lonnlOit \D'lI~ d 1m III;I(

eDooYIIl.lr, Yct.tao...... iWNJlChIl-.p1uI ... poIIiblI

1* ~.lit.oow.w cU"'"tDOn,. pc mpport.
Ati8Jlifioa\icDJ

RJw:..ponda.IIflJoyn" tgug_ dubll d. ww ...... ~rty)
'C:'PO"1'OUp 'V' pow....n '8' po....bltu. 'If' pow Jaur-

Rq.oJi:illU &l.lOInu. d, llIp..l....m d. pDWIIr.Uf II bcNtDaa
&periI~ pD\IJ.tzllNJqwtapp8t~WI[ kNot-o."'"

E!IB•

I.

1Iow_....-.'- .._
.................._-..,.... .......
,..1III'f'l'II..1I......._._,. .
.~

~ ~ .--~

'C' ' "' .....

ll4·alil_._.........._ ..,--..II__...,.......--..~.....-.......-

BLEU

Figure 2. A Java-based lab demonstration in the Experiment Section ofthe Museum of Perception and Cog
nition website. The Stroop task Java applet is presented in the page context on the left; some representative mo
ments are displayed on the right. These moments are as follows: (a) an experimental condition is being selected,
and corresponding instructions are given. (b) The experiment is running, items appear at the center of the
screen, and the user enters his/her response using predefined keyboard keys. (c) Reaction times are collected
for each trial, and the mean reaction time for correct identifications is displayed after a block of 20 trials.

syllabic words are presented; and in the colored-color
names condition, words that represent colors (e.g., red,
blue, and yellow) are presented with the words printed in
a color different from the word's meaning (e.g., in Fig
ure 2, the word blue is printed in red). As is well known,
the Stroop effect experienced in this demonstration il
lustrates automaticity and interference. The classical result
is that the reaction times in the colored-color-name con
dition are significantly longer than those in the colored
word condition. This is due to interference of the color
identification by the processing of the word meaning.

UTILIZATION OF THE MUSEUM SITE
IN A LECTURE CONTEXT

The museum site was built as the virtual extension of
the Perception Museum set up by our lab but regrettably
closed to the students for more than 2 years because ofa
lack ofroom and staff availability. The transfer of the mu
seum to the Internet enabled us to reintroduce to the Ist
year students a session about perceptual processes asso
ciated with the experimental psychology lecture.

In place ofthe former museum visit, an Internet session
is organized with students grouped in dyads. In agree
ment with the principles of interactivity and user control,
this session privileges a computer-based rather than a
computer-assisted teaching situation. Ideally, this enables
students to discover the information at their own pace and
to explore in depth or superficially various topics at their
convenience. in accordance with their interest in the sub-

ject. Moreover, the Internet session provides an opportu
nity to introduce Ist-year students and novice computer
users to the promising self-study tool constituted by the
Net. One limitation of this approach is that it is impossi
ble to predict how a reader or learner will interact with
and process information in this computerized situation.
This limitation is not serious, however, since these notions
are presented to the students in the associated lecture,
but it could pose a more significant problem if Internet
sessions were intended to replace some ofthe lecture chap
ters. To ensure that students have adequately engaged with
and understood the main contents of the session, dyads of
students are given question sheets that they have to com
plete while exploring the Net-based material. A detailed
analysis ofstudents' responses, feedback, and session logs
is then used to evaluate this new learning approach.

DEVELOPING JAVASCRIPT SKILLS
FOR WEAVING A RICHER WEB

In this section, JavaScript features are introduced.
JavaScript is a promising way for the information provider
to add dynamism and interactivity. A set of examples
prepared for this paper illustrates how JavaScript can be
used to design more engaging, interactive, and effective
Web-based presentations of course materials.

JavaScript Features
JavaScript is a programming language introduced by

Sun in 1995. Like its parent, Java. it is an object-
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oriented, multiplatform, and Internet-friendly computer
language. An introduction to the JavaScript language
can be found in Harriot (1997). Put briefly, JavaScript is
an HTML-compliant language that permits lines ofcode
to be pasted directly into Web pages. JavaScript is not the
same as Java scripts (i.e., applets). Java applets are pro
grams that depend on HTML for their distribution but that
have been designed and precompiled using a specific soft
ware (e.g., JDK from Sun; an introduction to Java can be
found in Briggs & Sheu, 1998). Java is a complete pro
gramming language that can be used for any Web-based
application, including on-line experiments, lab demon
strations, and real-time simulations. JavaScript is not as
powerful as Java. What JavaScript essentially provides is
the possibility of designing documents that are updated
automatically (e.g., color of the background, content ofa
form) or that react to user actions (e.g., mouse movement,
button clicking). But JavaScript can do the latter in a
large variety of ways. It has the ability to make dialogue
boxes pop up, open new windows in the browser, and dis
play messages to the user. As will be shown, these fea
tures can be used to liven up Web pages. Compared with
other Web-compatible languages, JavaScript is character
ized by four critical features: off-line utilization, ease of
development, ease of use, and ease of learning.

No server required. JavaScript code is included in the
Web document and interpreted by the browser after load
ing of the page. This presents two notable advantages.
First, JavaScript can be used to control forms or image
maps in exactly the same way as CGI scripts (programs
that reside and are executed on the server), except that it
has the ability to do it off line (i.e., in local browsing mode)
as well as from a network-based connection. Thus, it al
lows authors of interactive Web documents to serve them
over the Web as well as to distribute them on diskette or
CD-ROM. Second, because all ofJavaScript's processing
is done by the client's computer, Web presentations that
rely on JavaScript, rather than on CGI scripts, reduce net
work connections and decrease server load.

Ease ofdevelopment. Contrary to the more elaborate
Java or CGI scripts, no development tool or compiler is
required; as for HTML, any text editor can be used to cre
ate JavaScript-enhanced documents. Any browser (i.e.,
Netscape Version 2.0 or later and Microsoft Internet Ex
plorer Version 3.0 or later) can then be used to view the
page.

Ease of use. Because many sites propose Cut&Paste
libraries of scripts, beginners can start using JavaScript
with no HTML skills beyond the ability to replace the
existing text with text about their own subject. Further
more, tools that automatically generate JavaScript are
beginning to be available. For example, Web.builder.com
[http://web.builder.com] proposes a valuable set of tools
such as a quiz maker, a menu maker, and so on (links to
these resources come with the on-line examples presented
in the next section).

Ease oflearning. JavaScript is referenced as an object
oriented language because the built-in variables are named
as embedded objects (for instance, document.bgColor

stands for the background color ofthe document). Besides
this, JavaScript syntax is far more similar to languages
such as BASIC or Pascal than to other object-oriented
languages such as C++. Anybody already familiar with
the World-Wide Weband the basics of creating Web pages
with HTML will likely have little difficulty understanding
the rudiments of JavaScript, even if he/she has no prior
programming experience. Moreover, because of the pop
ularity of the Web, he/she will benefit from a large variety
of outside support (FAQs, discussion lists, tutorials, and
on-line reference books).

JavaScript Potential
Basically, JavaScript acts upon HTML tags to modify

some elements of the page (e.g., images, form elements,
and frame content). It has, however, a limited range ofac
tions. Three notable limitations are as follows: (I) Java
Script has no access to the text on a page in place (outside
ofa form or the document.write instruction, which neces
sitates a page reload); dHTML (dynamic HTMU) can be
used to get around this. (2) Although JavaScriptcan manip
ulate data that the user enters in a form, it cannot send the
resulting data back to the server; JavaScript has to be com
bined with CGI script to do this (Kieley, 1996). (3)
JavaScript can flip images on the page, but it cannot create
graphics-for example, it cannot draw a graph. Currently,
Java is the best solution when you need to draw graphs.

JavaScript Basics
The only thing that is needed in order to run scripts

written in JavaScript is a JavaScript-enabled browser
for example, the Netscape Navigator (Version 2.0 or later)
or the Microsoft Internet Explorer (MSIE; Version 3.0
or later). JavaScript code is embedded directly into the
HTML page. In order to show how this works, the follow
ing sections proceed through the easy example provided
in the Appendix.

Script Execution
When the browser encounters the document. write()

instruction placed in the head, it pauses momentarily to
process the instruction, and "Hello!" is written on the very
top of the page. The text "Fill in the text box and" present
in the BODY part is then written on the page. The SCRIPT
is processed, causing "push on the button below" to ap
pear, and "Hello! Fill in the text box and push on the but
ton below" appears on a single line. Next, an input box and
a button are created with the normal <form> tag (HTML).
When the button is pressed, the functions alert] () and
alert2(), which were declared in the header, are executed.
The first alert window then pops up, saying, "You pushed
the button." This is followed by a second alert window,
saying, "XXX was entered in the text box," where XXX
is the text entered in the box (in uppercase).

Embedding JavaScript in HTML
As is apparent from this brief example, JavaScript

commands are directly included within the HTML page.
They can be found at three locations: (1) In the header
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(inside the <HEAD> and </HEAD> tags at the top of the
document) limited by the <SCRIPT> and </SCRIPT>
tags. The <SCRIPT> tag is an extension to HTML that
can enclose any number of JavaScript statements or func
tions. As attributes, it has LANGUAGE, which specifies
the JavaScript version. To ensure that browsers that do not
recognize JavaScript do not handle JavaScript code as
text and write it on the screen, the JavaScript code should
alwaysbe written within HTML comment tags (i.e., lines 4
and 20), with the ending comment tag preceded by a
double slash. A script placed in the header will be run as
the document loads. (2) JavaScript instructions can also
be embedded in the body of the document using the same
<SCRIPT> tag. The script included in the body is run
while the page is being written and may affect the display
ofthe page (lines 26-30). (3) JavaScript instructions can
be found in the event handler for a specific part of the
page. For example, the event handler onClick will call a
JavaScript function when a button is pressed (see line 34).

Functions
JavaScript has some built-in functions. In the preceding

example, aleru), toilpperCases), and writet) are all ex
amples ofbuilt-in functions. JavaScript also allows user
defined functions, which are defined as follows:

function MyFunction(params) {
... function stuff...
}

MyFunction is the name of the function. All function
names in a script must be unique, and a function must al
ways be defined before its call; params consists of zero
(empty parentheses are required when the function does
not use parameters), one, or more parameter variables that
you pass to the function. The variable name provided as
the parameter in the function definition can then be used
for processing within the function, as shown in line 12:
The text to display in the alert window is passed as a pa
rameter to the function. Function stujJis the instructions
carried out by the function. The { and} brace characters
define the function block and are absolutely necessary.
Inside them you can put almost anything-variable def
inition, statements, or function calls. JavaScript supports
a small collection of statements with some similarity to
languages like C, including the usual if, while, and for
statements.

Event Handlers
Event handlers enable a JavaScript instruction to be

executed whenever an action is performed on a tagged
element of the HTML document. Clicking a button and
following a link are examples of some events. For instance,
in line 34 a button is displayed and the onClick event han
dler is added in the <INPUT> HTML tag to tell JavaScript
that when the form button is clicked, the JavaScript code
specified should be processed. In our example, user
defined functions alert 1Qand alert2Qare then called.

Event handlers can similarly be placed in anchor or
body tags. As an illustration,

<A href="#" onMouseOver= "alert/'hello world') ">
<img src="image.gif" border="O"></A>

will prompt a dialogue box on the screen showing "hello,
world" when the mouse moves over the picture. And

<Body on UnLoad= "alert('GoodBye ') ">Goodbye</A>

will prompt another dialogue box displaying "GoodBye"
upon leaving the page.

Objects
JavaScript is an object-oriented language. This simply

means that it can use objects. An object is a more compli
cated version ofa variable. Rather than being assigned a
value (e.g.,x = 2), objects are assigned properties (e.g., The
color ofmy car is blue) and methods (e.g., Start the car).
These properties and methods are identified by naming the
object followed by a point and its property (e.g., myCar.
color= "blue ") or method (e.g., myCar.startEngine().
In short, when you scrutinize or change the details about
something that already exists, such as recovering the
textBox value to assign it to the alertMsg variable (line 13),
you are handling object properties. When you perform
an action on an object, such as writing on the document
(lines 6, 28), or convert a string to uppercase (line 14), you
are using object methods-that is, functions associated
with the object.

One unique feature ofJavaScript compared with other
object-oriented languages like C++ or Java is that it uses
a simplified object model. In JavaScript, the user does not
need to care about object declaration or variable typing
when using built-in objects/variables of the type Date,
Math, String, Array; as soon as a variable is used, it be
comes an instance ofthe appropriate object class. For ex
ample, in line 13, alertMsg= "xxx" defines a new in
stance of a string object without any instruction to do so.

In JavaScript, actual elements of the browser, such as
windows, documents, frames, forms, links, and anchors,
are represented as objects. For example, the term document
used in lines 6 and 13 corresponds to a window-content
object (the HTML document loaded in the browser) with
specific properties (e.g., forms {O). elements{O}. value)
and methods (e.g., write(). In our example, there is one
object in the document, a form and two objects in the
form, a text field, and a button. The form could be ref
erenced alternatively as forms {Oi-first among all the
forms contained in this document-s-and through myForm
as specified with the NAME attribute in the FORM tag.
In both cases, myForm has to be considered as an object's
descendants and property of the document object and has
to be accessed through it (line 13). Form elements are
also stored in an elements array. As forms, they can be
accessed by their position in the array-elements{O)
stands for the text box and elements{l) for the button
or by their name. As an illustration, reference to the text



40 LANGE

o Netscape: 8RMIC- JS3: Navigation (frames) 08

B.R.M.I.

Select a documentto view
JS 1- Flips
JS2 - Images

f.,/ 1\3 - NdVIlI<ltlllll

JS4 - Pop-up
JS5 - Quizz
JS6- Reactive Picture

Why notusea na'/iiation menu?

carl

Figure 3. Navigation menu list.

field will be granted by documentforms[O}.elements[O}
or document. myForm. myTextBox.

ON-LINE EXAMPLES

The following examples were created to show how
JavaScript can be used to design more interactive Web
pages. Some of the scripts are used in our museum web
site, and others were developed for the present paper.
This list of ideas is certainly not exhaustive; it merely
represents some of the possible techniques. In addition,
links to useful resources are provided in the on-line doc
uments cited.

Examples can be tested interactively using the URL
[http://www.ulb.ac.be/psycho/brmic.html]. For each ex
ample, a "view source" button is available. Pressing on it
will cause the display of two files, the source code and
an HTML document that proposes a step-by-step visual
ization of the JavaScript code used to implement the
example. A package containing the different Web docu
ments associated with the examples that are presented
here can be obtained at the same address.! The idea
behind these documents is to provide teachers with
scripts they can easily adapt to their own needs, thereby
encouraging further development of Web resources in
psychology.

Example I-Navigation Menu List
Rationale. Several studies suggest that the range and

extent ofuser interaction with the content ofa chapter in
crease as the user is given more freedom to navigate
(Brown & Thompson, 1997; Megarry, 1989). On the Web,
a pull-down menu is an easy way to provide fast access
to any of the pages from anywhere in the document, thus
making it easier for users to find their way around the
site. It further facilitates rapid access to the needed lo
cation. Also, it is less space-consuming than a more tra
ditional table of contents.

Description. The screen in Figure 3 is divided into
two parts (i.e., two frames). A pull-down menu is dis
played on the upper part of the screen. When the user clicks
on the menu, the menu expands, proposing a list of doc
uments to be viewed. The selected document will be
loaded in the lower part of the screen. The presentation
of this menu in a frame allows us to provide a static area
that remains fixed as people visit portions of the site.

Utilization. A navigation menu helps to organize and
make more transparent the structure of a website (or any
section of the site). This menu is most appropriate for
any presentation that does not follow a linear pathway. In
some cases, it might also encourage the student to explore
relations between concepts.

Example 2-Text and Image Flip
Rationale. Sometimes complex presentations are

more thoroughly understood when the material is pre
sented in discrete steps rather than in a perpetually loop
ing animation.

Description. The script implemented in Example 2
gives the user control over the pace of the presentation.
By clicking on dedicated controls (i.e., the three button
like icons standing for next, previous, andfirst; see Fig
ure 4), the user can modify both the content of the text
box and the image.

Utilization. This script is useful for presentation of
complex materials that need to be presented one element
at a time. Forexample, in a complex graph, one can present
the axes and labels first, and then add each bar or line
(Stoloff, 1995). In the Museum of Perception and Cog
nition website, a variant of the script is used to show the
illusions in a dynamic way.

Example 3-Multi-Image Display
Rationale. A computer is a wonderful tool for dis

playing image-based presentations but a poor medium to
be used as a page turner. Long documents are often hard
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Figure 4. Text and image flip.

to navigate or peruse for an overview. This script helps
authors to reduce the length, but not the content, of the
presentation (and contributes to more engagement from
the user).

Description. Example 3 is a script that displays sev
eral pictures at the same location (Figure 5). If the user
movesthe mouse overone of three little squares appearing
at the right of each subtitle, the corresponding picture

Rubin

Yousee alternatively a vaseand two faces

Rabbit-duck

Yousee alternatively a duck an a rabbit

will be presented in the display area (top, middle, and
bottom squares will, respectively, display pictures corre
sponding to Rubin, Rabbit-duck, and Boring).

Utilization. As this example suggests, information in
a multimedia world can be presented in new and different
ways. This script could be included in computer-based
lectures or book presentations that involve a large number
of pictures.

•
•

The old young lady from Boring •

On this figure, you cansee a young or an oldlady .

I
•

•

Figure 5. Multi-image display.

•
•



42 LANGE

NE 0 Netscape: popup 3 08
~ :.:.:.:< ~ :.:~

wavelength, mu Prequency, cps
(million)

B.R.M.I.C. Red 800-650 400-470

Orange 640-590 470-520
Pop-Up windo'1l

Yellov 580-550 520-590
Here is an example of a pI
theuser clickon a nev or

Green 530-490 590-650one: Self-closmg.p.QP]JPA

Here is the description the Blue 480-460 650-700
PlaceonBlur="windoll'. c
behaviorof a WindowsH Violet 430-390 760-800(but not minimize) the po
scrollbars. Butvhen user

Youcanmake a new link, thestory v:ill continuearea-the popupvindov
data,such as glossarydef

I Next
-- Doesnot self-closeviti

Help' Boxe:ll ~equeJU:e:ll

~I I

Figure 6. Pop-up window.

Example 4-Pop-up Window
Rationale. Because not all users have the same level

of proficiency, it might be important to give them the op
portunity to skip material that has already been mastered
or that is ofno interest to them. Pop-up windows provide
a simple way to allow the reader to tailor his/her readings.

Description. When the user clicks on the Help Boxes in
Sequence link on the bottom of the page (Figure 6), a pop
up window appears on the screen. Some lines of code have
been added so that the user does not need to keep closing
the window.He/she canjust click anywhere out ofthe pop
up window (e.g., on the main document) to make it vanish.

Utilization. Pop-up windows are a method ofpresent
ing information in which selected words from the text can
be expanded at any time, providing other information
about the word. This expansion is usually provided via
highlighted links, but could be provided by other HTML
elements as well (form button, picture, reactive maps,

Multiple Choice 2

Whenvas the fieldof ps~ho
1849
1901
1926

~ 1953

Hint W Rospoll$. from R.)."s (19

etc.). They can be used anywhere to provide the oppor
tunity to access additional information on a topic.

Example 5--Quiz
Rationale. Following Ramsden (1985), assessment

has a major influence on how and what students learn.
Furthermore, "good responsive feedback from quizzes
is highly motivating as it helps students discover what it
is they know" (Cox & Clubb, 1995).

Description. Figure 7 shows an HTML form contain
ing a simple multiple choice question to be answered.
When the user clicks on the correct response (i.e., toggle
"1953"), an alert box showing "Correct!" appears. Two
links are also provided. They both cause an alert box to
show up (obviously,the Hint link proposes a clue to the re
sponse and the Answer link displays the solution). A more
elaborate example ofthe way JavaScript can interact with
forms, as well as a form gallery, is available on line.

[JavaScript Application)

Correct!

~ OK JI

Figure 7. Quiz.
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Figure 8. Reactive picture.

Utilization. Forms in effect allow users to input data by
clicking on check boxes, radio buttons, menus, buttons,
and also by typing into text fields. A quiz can easily be
implemented using Form tags; scripts can then be used
to check responses and react in variable ways to the user's
input. In the context ofa tutorial presentation, quizzes can
be used everywhere for prompting responses from the
user; these can be evaluated and either corrected or sig
naled as correct. If the computer is connected to a server,
the results of each user can be sent to a machine using
COl protocol (e.g., for on-line examinations) or e-mailed
to the student or the teacher. This enables later analysis of
the appropriateness of the questions-information that
could be of interest to both students and teachers.

Example 6--Reactive Picture
Rationale. Viewing a map of the land or a spatial lay

out may provide an understanding ofproblems that is not
evident in a traditional text-based description. Moreover,
it is important to offer flexibility in the presentation for
different types ofleamers. Explanations can sometimes be
favorably supplemented by a clickable picture.

Description. A simple graph is displayed at the cen
ter of the screen (Figure 8). It is divided into four zones
(Zones 1 to 4). When the user clicks on any of the zones,
the comment "You clicked on zone x" will appear in a
pop-up dialogue box. In the on-line version, a more elab
orate example simulates a visual search experiment (i.e.,
Find a specific letter in a matrix ofletters).

Utilization. Image maps enable an image to be sensi
tized so that clicking in a particular region will cause an
action. The action to be carried out could be the loading
of another document, the popping up of a dialogue box,
or the opening of a new window in the browser. Reactive

maps can be used effectively in many different situations:
Such maps can be used to display detailed information on
graphs (e.g., when the user moves the cursor over a chart,
a detailed description could appear in a pop-up dialogue
box), to organize the navigation (Mashinter & Kraiker,
1997), or to ask the user to respond to a visual display in
quiz-like questions (Krantz & Eagley, 1996).

CONCLUSION

The first part of this paper described an on-line tutor
ial, the Museum of Perception and Cognition, the aimof
which is to help students revise lecture materials at home,
but also to motivate them, to encourage them to learn by
themselves, and to encourage them to consult external
sources. Starting from this concrete realization, the second
part of the paper introduced the candidate Web lecturer
to the JavaScript language, a resourceful, though easy to
use, feature of the Net that can be used to add interactiv
ity to on-line course presentations.
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NOTES

I. Documents presented in this website are all in French, but an
abridged English version of the site has been prepared for the reader of
this paper. The English pages can be accessed by clicking on the English
flag on the homepage or on the website menu.

2. dHTML (dynamic HTML) is a recent extension of JavaScript that
further allows one to dynamically change the text displayed on a page
or move some parts of the screen. Features of dHTML are not discussed
in this paper. Links to dHTML resources and tutorials are provided in
on-line documents.

3. Lab demonstrations implemented in Java can be viewed in the mu
seum website, and a package containing sources of Java applets pre
sented in the museum website can be obtained on the BRMIC page of
the site-URL [http://www.ulb.ac.be/psycho/brmic.html]. These Java
programs can be easily modified to present other demonstrations.

APPENDIX
Listing 1: A simple JavaScript

1 <HTML>
2 <HEAD> <TITLE>JavaScript Example</TITLE>
3 <SCRIPT LANGUAGE="JavaScript">
4 <!- Begin hiding form older browsers
5
6 document.write("Hello!")
7
8 function alert 10 {
9 alert("You pushed on the button!");
10
II
12 function alert2(str) {
13 alertMsg = document.forms[Oj.elements[Oj.value
14 alertMsg = alertMsg.toUpperCaseO
15 alertMsg +=" was entered in the"
16 alertMsg += str
17 alert(alertMsg);
18
19
20 /1 End hiding->
21 </SCRIPT>
22 </HEAD>
23 <BODY>
24
25 Fill in the text box and
26 <SCRIPT LANGUAGE="JavaScript">
27 <!- Begin hiding form older browsers
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APPENDIX (Continued)

28 document.writer" push on the button below")
29 II End hiding->
30 </SCRIPT>
31
32 <FORM NAME="myForm">
33 <INPUT TYPE="Text" NAME="myTextBox" VALUE="Type something">
34 <INPUT TYPE="button" onClick="alertlO;alert2('Text box')" VALUE="Push me">
35 </FORM>
36
37 </BODY>
38 </HTML>
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