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Abstract 

Moodle is an open-source cont ent  management  syst em t hat  is now widely accept ed 

worldwide wit hin t he academic communit y.  It s social  const ruct ivist  philosophy 

makes Moodle an excel lent  choice t o del iver e-learning cont ent s t hat  require 

col laborat ive act ivit ies,  such as t hose t hat  are f requent ly associat ed wit h onl ine 

labs (virt ual  labs,  mixed-real it y labs,  or remot e labs).  However,  t he development  

of  onl ine labs t hat  include remot e experiment at ion resources present s specif ic 

funct ional requirement s t hat  may not  be ent irely met  by t he current  feat ures of  

Moodle,  since t he number of  such labs wil l  always be smaller t han t he number of  

st udent s.  This discrepancy creat es t he need for a booking t ool t o reserve onl ine lab 

t ime beforehand,  avoiding access conf l ict s and at  t he same t ime helping t he 

st udent s t o organise t heir t ime and act ivi t ies.  In most  cases t hose onl ine labs wil l  

be meant  t o support  hands-on act ivit ies t hat  are associat ed wit h learning cont ent s 

del ivered via t he web.  Tut ors wil l  in t hat  case need t o int egrat e t he booking l ink 

int o t he experiment  script ,  a t ask which wil l  be facil i t at ed if  such t ool is embedded 

in t he e-learning plat form t hat  is used t o del iver t he course cont ent s.  This paper 

present s a Moodle ext ension t hat  of fers a booking t ool t o support  resource sharing.  

Such t ool has an immediat e appl icat ion for organising access t o onl ine labs,  but  

may in fact  be used wit h any ot her t ype of  scarce resources,  such as t he 

videoconferencing rooms t hat  are needed t o support  col laborat ive act ivit ies.  
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1.  Introduction 

The work present ed in t his paper was developed wit hin t he scope of  MARVEL 

(Virt ual Laborat ory in Mechat ronics:  Access t o Remot e and Virt ual e-Learning),  a 

Leonardo da Vinci proj ect  running f rom December 2002 t o July 2005 [1] .  MARVEL 

developed and evaluat ed onl ine labs t hat  comprise access t o remot e resources be 

in a st r ict  remot e experiment at ion cont ext ,  or as part  of  mixed-real it y 

environment s.  The main appl icat ion areas covered by MARVEL are mechat ronics,  

solar energy labs,  robot  t raining and elect ronics.  For furt her informat ion and t o 

access t he MARVEL labs,  visit  ht t p: / / www.marvel.uni-bremen.de/ .   

The main obj ect ive of  MARVEL is t herefore t o make available onl ine labs providing 

access t o remot e experiment at ion resources.  The number of  such resources wil l  

always be smaller t han t he number of  st udent s wil l ing t o use t hem,  and as such we 

come across t he general problem of  sharing a scarce resource among an event ual ly 

large number of  users.  The fact  t hat  such experiment s are del ivered via t he web,  

combined wit h t he open-source nat ure of  Moodle,  creat ed an opport unit y t o 

develop t he booking ext ension t hat  is present ed in t his paper.  

The Moodle course management  syst em is brief ly int roduced in sect ion 2,  fol lowed 

by a det ailed present at ion of  t he booking t ool  t hat  was developed by FEUP wit hin 

MARVEL.  A real remot e experiment  t hat  is available onl ine is described t o i l lust rat e 

t he usage of  t his t ool.  The f inal sect ion present s t he conclusions of  t his work and 

summarises t he furt her development  plans t hat  are envisaged for t he near fut ure.  

2.  The choice of Moodle 

One of  t he f irst  t asks in t he MARVEL proj ect  work plan consist ed of  recommending 

an e-learning plat form t o be used across t he consort ium.  There is a wide of fer of  

such plat forms available on t he market ,  and many web sit es summarising t heir 

feat ures and ot her informat ion,  such as Edut ools [2]  and e-Learning reviews [3] .  

Some of  t he wel l-est abl ished players in t his domain adopt ed price pol icies t hat  do 

not  recommend t heir choice when t he number of  st udent s involved is relat ively 

smal l .  On t he ot her hand and on recent  years,  we have wit nessed a widespread 

accept ance of  Moodle [4] ,  an open-source cont ent  management  syst em t hat  is now 

used worldwide as an e-learning plat form closely associat ed wit h a social  

const ruct ivist  learning model (ht t p: / / moodle.org).  The open source nat ure of  

Moodle facil i t at es t he development  of  addit ional feat ures t hat  may be needed t o 
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support  specif ic appl icat ion requirement s,  which was an addit ional reason t o 

recommend it s usage wit hin MARVEL.  

There are a few pre-requirement s t o a successful  inst al lat ion of  Moodle,  al t hough 

t he whole process is very st raight forward and indeed several ready-t o-use inst al ler 

packages may be downloaded f rom t he web.  Moodle needs a web server and a 

dat abase,  for reasons t hat  are bet t er explained by t ranscribing f rom Moodle 

document at ion \  Administ rat ion \  Apache,  MySQL,  PHP (at  ht t p: / / moodle.org/ doc):  

Moodle is wri t t en in a scr ipt ing language cal led PHP, and st ores most  of  i t s dat a in 

a dat abase. The dat abase we recommend is MySQL. Before inst al l ing Moodle you 

must  have a working PHP inst al lat ion and a working dat abase t o t urn your 

comput er int o a f unct ional  web server plat f orm.  

For reasons of  consist ency and t o facil i t at e maint enance and support ,  a st andard 

conf igurat ion consist ing of  an Apache web server [4] ,  MySQL [5]  and PHP [6] ,  were 

recommended wit hin MARVEL.  The lat est  st able release of  Moodle at  t he t ime of  

complet ing t his t ext  is version 1.4.4 (available since March 9
t h

,  2005),  which may 

be downloaded f rom ht t p: / / moodle.org/ download/  (see f igure 1).  Det ai led 

inst al lat ion inst ruct ions may be found on Moodle document at ion \  Administ rat ion \  

Inst al lat ion at  ht t p: / / moodle.org/ doc/ .  

 

Fig.  1:  Download Moodle.  
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3.  The booking extension   

Since t he del ivery of  pedagogical cont ent s in most  of  MARVEL scenarios is done via 

t he Moodle e-learning plat form,  FEUP developed a Moodle ext ension t hat  is made 

available as a booking module.  This module is shown t o t he t ut ors in t he form of  a 

st andard cont ent -building opt ion in t he drop-down menu t hat  is visible while in 

edit ing mode.  

3.1.  Students’  view (carrying out an experiment) 

The t heoret ical  concept s underlying t he experiment  wil l  be del ivered using t he 

usual Moodle modules (e.g.  lesson,  quiz,  et c. ).  The booking l ink,  i l lust rat ed in 

f igure 2,  wil l  enable t he st udent  t o book a one-hour t ime slot  t o carry out  his 

remot e experiment ,  whenever he feels t hat  i t  is t ime t o do so.  

 

Fig.  2:  The booking l ink.  
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By cl icking on t his l ink,  a seven-day calendar wil l  be displayed,  as shown in f igure 

3.  The f irst  day shown corresponds t o t oday’ s dat e,  and it s weekday /  dat e cel l  is 

displayed wit h a blue background.  Wit h t he except ion of  t oday’ s column,  al l  

weekday /  dat e cel ls cont ain a l ink t hat  shif t s t he calendar t o t he lef t ,  so as t o 

bring t hat  column int o t he lef t most  posit ion.  If  t hat  same l ink is cl icked on t oday’ s 

column,  t hen t he calendar is shif t ed one day t o t he right ,  and yest erday becomes 

t he lef t most  column.  The lef t  and right  arrows shown below t he summary 

descript ion on t op are used t o shif t  t he calendar in one week slot s.  

The calendar page shows t he local t ime (at  t he user’ s t ime zone),  which may of  

course be dif ferent  f rom t he server t ime (at  t he remot e lab t ime zone).  The t ime 

conversion t akes place aut omat ical ly,  so t hat  users at  any t ime zone see t he f ree /  

booked slot s market  according t o t heir local  t ime zones.  

 

Fig.  3:  The calendar displayed by t he booking module.  

By cl icking on t he book icon ( ),  t he cl ient  is able t o book t he required one-hour 

slot .  Any reserved slot  may be released by it s owner,  by cl icking on t he unbook 
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icon ( ).  When t he reserved slot  becomes t he current  one-hour slot ,  a red arrow 

l ink is displayed and enables access t o t he remot e experiment ,  as shown in f igure 

4.  

 

Fig.  4:  The l ink t o t he experiment  ( ).  

Cl icking on t his l ink launches t he remot e experiment  page,  enabl ing t he st udent s t o 

do t heir work.  Not ice t hat  t he synchronous communicat ion t ool is launched 

separat ely,  and may act ual ly not  even be act ive,  i f  t he experiment  is done by a 

single st udent .  Whenever necessary,  t he st udent s may communicat e via int ernet  

t elephony or videoconferencing,  so as t o have everyt hing prepared when t heir one-

hour slot  is reached.  

3.2.  Tutors’  view (creating an experiment) 

While in edit ing mode (select ed by t he “ Turn edit ing on”  but t on t hat  is available 

on t he upper r ight  of  t he course cont ent s page),  t he t ut or may insert  a booking l ink 

be select ing t his ent ry in t he “ Add”  drop-down l ist ,  as i l lust rat ed in f igure 5.  
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Fig.  5:  Adding a booking l ink while building pedagogical cont ent s.  

The t ut or is t hen prompt ed for informat ion concerning t he experiment ,  as shown in 

f igure 6.  The “ booking name”  wil l  be shown t o t he st udent  t o ident if y t he 

experiment .  The summary descript ion insert ed in t he t ext  f ield below wil l  be 

displayed above t he calendar,  when t he st udent  proceeds t o book his one-hour 

t ime slot .  The “ maximum number of  st udent s”  f ield enables t he t ut or t o specif y 

t he accept able t eam size for each experiment .  The URL of  t he experiment  is 

generat ed dynamical ly at  runt ime,  and is creat ed randomly using t he base URL 

indicat ed by t he t ut or in t he “ URL base (f ixed st ring)”  f ield.  Experiment  URLs are 

not  predict able and t herefore t he experiment  page may not  be accessed direct ly.  

The “ Command f i le locat ion”  f ield cont ains t he pat h t o t he f i le t hat  is used by 

Moodle t o generat e t he runt ime URL of  t he experiment .  A 32-charact er st r ing is 

writ t en by Moodle in t his f i le when t he user cl icks on t he experiment  access l ink 

( ),  and is lat er used t o build t he [ACCESSKEY]  t hat  is referred in t he “ URL base”  
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f ield.  Final ly,  any experiment  is associat ed wit h a st art  dat e,  when t he booking l ink 

becomes available,  and an end dat e,  when it  ceases t o be displayed.  

 

Fig.  6:  The informat ion required by t he booking module.  

3.3.  Installation of the booking extension 

The booking module t hat  was developed at  FEUP is an ext ension t hat  is not  yet  part  

of  a st andard Moodle inst al lat ion.  To inst al l  t his module fol low t he t wo simple 

st eps present ed below:  

1.  Copy t he folder “ booking”  int o t he “ mod”  direct ory at  Moodle’ s root  (t his 

folder is available f rom t he MARVEL web sit e at  ht t p: / / www.marvel.uni-

bremen.de) 

2.  Login as administ rat or and ent er t he administ rat ion area of  Moodle 

The booking module wil l  be inst al led aut omat ical ly on execut ion of  st ep 2 above,  

since Moodle wil l  look for any new modules and proceed t o t heir regist rat ion.  The 
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next  t ime t hat  a t ut or ent ers t he “ edit ing on”  mode,  t he booking module wil l  be 

available on t he drop-down menu t hat  is used t o creat e learning cont ent s (see 

f igure 5).  

4.  Conclusions 

The booking t ool present ed in t his paper was developed as a Moodle ext ension and 

enables any user of  t his e-learning plat form t o share scarce resources in a 

coordinat ed manner.  It  was writ t en in PHP and int egrat ed int o Moodle version 

1.4.4.  The t r ials carried out  so far involved a remot e elect ronics workbench 

(experiment  described in our Moodle server at  ht t p: / / pt se. fe.up.pt / moodle — 

Elect ronics \  Int roduct ion t o elect ronics \  username “ demo” ,  password “ publ ic” ) 

available at  FEUP,  which uses videoconferencing over t he web t o meet  t he 

col laborat ive requirement s of  t he experiment  script .  The int erface t o t he remot e 

equipment  was developed using LabView 7.0 [1] ,  and t he video-conferencing room 

was creat ed using a Flash Communicat ion Server.  Al l  booking act ions report  t o t he 

local t ime zone of  t he users,  facil i t at ing t he usage of  t his t ool in a mult inat ional 

environment .  

Fut ure plans include ext ending t he current  version of  t his t ool t o support  booking 

in a mult i-user /  mult i-lab cont ext  (t he current  version is mult i-user /  single-lab).  

The new version wil l  enable several  groups of  st udent s t o access mult iple inst ances 

of  t he same onl ine lab,  in a way t hat  is ent irely t ransparent  t o t he user.  
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