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In this paper, the muthors describe potentinl apphications of wireless data cammni-
ior1s ancd amobii} " i hrod med 4t ; i educati
The motivation behind this work is that the technology now exists for providing today's
students with not oaty better sccess to sducational facilities, but alzo nstantsmecus con-

and productivity as well us tive educational opporhamities for tomormow's citizens.

1. Imtroduction

The technology now edists for providing today”s studaents snd anplayecs with not only better accasx to aduca-
vances in wircless commmmications systems - of which cordless phonea, pagers, and cathiler telephones sz some of
the most fenilisr exarmples - snd itx integration with mobile satellite commmmicstinns hrve made this possible.

A. Wireleas Data Communication

There in an ermergmg shift from a world where talephone subacribers ace constrained to comemuirmcate sver
fixed telephone Limes (o & world where the tetherless snd mobile comomamestions covironment has become a reality
{Pabluven & Levesqus, 1954} Today's amaller wnd mare powerfiil personal digital westumts (PDAs) are coming
it with the capahility to srpport wircless data transmission with modams implemented on o Parsonal
Memory Card Hnternational Associution, & PCMCIA, card (Moeller & Sisgal, 1994; Moeller, 1995h). Deapits the
progress within the past several years, there continnes to be » growing demand for better, clearer, and cheaper wire-

Wireless data petweorks fall in two forms; mobile date retwork and wirsleas local sres networks (WLANS.
The chief characieristios of three of the five or so currently available mobile dets networks that provide packet data
gervices are surmmarized in Table 1.

ARDIS, formed by I5M spd Motorola, ia & two-way radin servioe first implemented in 1983, The acrvice s
autabie for fwo-way trarefers of data files of size less than 10Kb (256 byte timsmission packets), wod mmnch of its
e is in sapport of conpuner-aided dispatching, such 24 7y uaed by ficld service parscome], often while they are on
custnmers” premise. ARDIS supports poctable conmmonications from inside buildings as well as on the: streed
These sre achicved by overlapping coverage arces, combimed with designed povwer levels and sror—correction cod-
mg it the traosmission format  Transmissicn rate is ut 9.6K bips, to be upgraded to 19.2K bps by the end of 19935,
Curmem coverage ia over 90% of the ULS. population.
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RAM Mobile Datn Netosork uses Ericsson MOBITEX, duta techmalogy. BAM iz o naticrwide, inteecoanacted,
trunked radio natwork devslopad by Ericason and Soredish Telecomm. ‘While the MOBTTEX system was designed
to carry both woice and data sarvices, the 1.5, and Canadisn netwiorks are waed to provida data ssrvice only. The
transmission rate i3 8K bps and the service ia suitsble for file transfers op to 20 Kb (512 byte transmission packets).
Both MOBITEX md ARDIS vse packet-switcdring tackminmes to allomr nmitiple ussrs to socess the sgme chenned st
the zame time. Also, both prowvide in-baikling and mobile commmications coverage.

Takle 1. Thisf charecteristics of three mobile datw sexvices
(adapisd from Pahlsvan & Levesqoe, 1994).

Symtern: ARDIS MOBITEX CDPD
Channel Bit Rase
e, 192 8 19.2
Upte Upto 2410
Packet 1 engh 256 byees 512 bys 928 bits
Open Architectire No Yes Yes
Carrier Private Private Public
. Major Mctro, Major Metro. 30 Major Cities
Servics Coversge AreasinU.S. Areasin US. nUS
i H I -
Type of Caverage & Mobile & Mobils Mickile

* Antamatic geritching to analog celhilar, if wvailable and required.

The Cellular Digital Packet Dists, or CDPD, symem is being designed to provide packet data services in an
overlay to the existing snalog celular slephone network.  CDPD i bemg developed by IBM 1o collaborstion with
nine cellolar carriers: McCaw, GTE, Contel Cédluler, AmeriTach, Bell Atlantic, NYNEX, Pacific Telesis, Scuth-
western Bell, and US West,  CDPD's compatibality with the exdsting cellolar kclephone system aflows it to be in-
stalled m any snnlog ecilujar systam in North Americs, thus provading data services: that sme oot dependent pon
suppent of & digital celllar standerd in the service wres. Transmission rate isvup o 19.2K bpa. mended spplica-
tions for CDPD acrvice inclnde: edectyome mudl, delivery tracking, imveniory control, credit card verification, seco-
rity reporting, vehicle theft racovery, traffic and weather advisory seyvioss, snd o potentially wide ranpe of infoatne-
tiom retrieval services. As of thia writing, COPD provides mobile comnmnicafinns coversge: m-binilding is nat
pusrantsad, bat systems neally sovitch sutomatically o analog celhiler in these cases.

On the other hand, WL ANz nae either Licensed celluiar, imlicensad sprasd-spectrum, or diffused end direct-
beam infrared tachmologies. The techaology used at o site depends on the requined data trangmission rate, transomis-
sicn range, mobility, snd other fastors, Spresd-spectrum systems provide fie largest coverage andt are sitable for
spplications where penetration through building walls nd floors in desired. Tranvmission range is betoresn 100 to
800 fieut. The evolving next peneration of WLANE is designed to be incarporsied into Laptop, nolebook, mud pen-
pad computers, where sigmificant reductions in size i power consempion are needed {Sentanaria & Lopez-
Heynmudez, 1994).

B. Mobhile Satellite Commeunication
Satellite commumications for mobilks applications has only recently flourished (W, Miller, Pritchard & Pick-

koltz, 1994). There are 8 manber of globel sateljite systems for mobile commumications. One of them s the Global
Positioning System, or GPS. GPS is a constellation of satellites thet ocbit the earth twice a dey, ranamitting precise
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timipg infeamation. The primary purpose of this system, which diffrs from the commumications purposs of otber

satellite systeqps, is for mobiie location or position identification. There are 21 active xod tree spare satellites, cach

10,500 milca sbowe the eath. Transmisons may be collacted by ary GPS receiver at no charge ot any howr. Re-

ceivers transionn these signals ineo latitnde-longinude-altitade information, o sy other farmat that nts the user's
licati

GFS reveivers listen to 34 smellites af ¢ time. Each asellite transmits two signals: 2 C/A-tnde signal for
workiwide civilis wse, and 3 P-code signal for 1.5, militery use only. CfA-code i= g spread.-spectrum signal broad-
cast at 1575.42 MHZ, Ithmmwmmddmmm.mﬂiummmmmm
time interierence. GPS receivers use thess captived signals to determins the position of the recsiver based on the
campsed distance: fromn the sakellites. Position and velocily indoomation are quits acourste st C/A-code srors of
lesy than 25 meters for the former and 5 meters/second for the Leter

Commercial snd potential applications of GP'S contimas o grow et & rapid pace, o addition © comrmmica-
spruced up for ol and gas rigs, utility installations, trecking for law-enforcement sgencics, when and regionsl plan-
ning, date collectiom, workiwide scarch and rescuc, accorate swvey and mapping, as well as harricane identification
and relief. This intercs ia prigily due fo the location acouracy on the earth surface, and the decrenzing costx of
GPS recsivers (Wu, Miller, Pritchard & Pickioltz, 1954),

C. Information Systeynn im Education

Edacational institntiorn rely bexvily on campus-wide infwmnation systems. These systems tend 10 be clanifisd
ss either academic or administrative, and in most cases, both. Some exsyplen of these systems inchade payroll
There ere slso sducationa] matitotions thet disserninsts information throvgh stadent-rm radio or $levision stations,
electronio bulletin board syatz=ma (or HBSa), and even remote host dial-up aceeyy.

Ii i« this information explosion, coupled with advances in coummmications techmology, that spewned a growing
interest in divtance learmizng. Using two-way, imeractive audio-video equipment, classes can be beld remotely, pos-
gihly even via saellite. Tlis ix bighly supported by the incressing availubility and affordability aof fillly inesprated
two-way data, voioc and video services on the same communications channe]. The same teckmology is being nsad
m the medical field. In this scenario, doctors at remote locations from each other can share andfor demonstrate new

Another important issa: is the growing demand & have acoess to the Internet. In some states, this # now being
provided at the middle achool Jevel. Students are being exposed to electronic scarchey and the World Wide Web at
a stcadily growing carlier stage in their academic life. Similarly, graduste stadents, rescerchers, and facalty also
damand mch access to facilitats their research and sven conduct collaborative work remotefy. The wse of such ex-
tended information aysiens are beswring comacnplace in the carmicalum & Internet resotses contioes to Improve
and become more sccesaible {0 everyone. :

Deapitc afl this availahle technology, there is still an apparent need t0 mprove existing information systems m
aduation. Az masting tedmolopy matures and new discoverics surface, we will coutiooe to witness changes in the
cvolving classroom, :

IL. Communicwxtisnr Tocheslogy and Information Systemy in Educatien

Within the [ast few years, educators and employers heve been excited about the potential of Comprer-Based
Edueating wmd Training or CBET (Remhardt, 1995). Thres new technologica, quickly roskimg thewr way imto our
clasxrooms, are making this possible: natoorking, mmbavadio. and mobility. Metworking consists of local s pet-
works (LANE), wide-area networks (WANs), and on-line servicas. On-line servioss glse molude acoeas to the
Iotemet and searching through the World-Wids Web. Multtmedin combines analog and diges] vides, 20 andfor
3D snimation, sudio, hyperlinks, and others. Tn instihstions wheyw this is evailsble, mobility involves on-line com-
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In addirion to the argarization sod ayout of commeoting cables, existing wired LANs afien require exima space
for wirmg. Simoc WLAN technology allowa data transmisaion: through walls imd floors, there would be no pesd 1o
semp cable comnections end waste affice/classoom space to sccommodate netwocked computing cquipment. Wire-
Jess optical netwrorks could also be ueed if compmunications privecy within the office ares is detired  Infrercd zig-
nals have limited range and do not penetrabe walls, This transmiesion cdmology is more popularly used for bow-
spoad rxnote-cootrol and short distence wircless connections between the Leybaard or mouse md the terminal. It is
alao used for in-office data tranefer batwean FDAS aod host computers. Clesly, WLAN sechnology fecilitates tran-
:limnmu:h. Such networks that are saxy to set-ip and digmentls, finrdy Seable and cdendible, and benee sm-

1o mamtan.

PC Waek magazine™s section on Mobile Compmtmg i wp-to-deté on the intest in winelass compmmcations.
These inchade significan: advances and their affacts, say, to the office (Decarln, 1995) md business (Moellar,
19953) sxrviromynents. Cmw of the most mieresting moves is that towerds the "virmal workplace™ AT&T Gicbal
Information Schrions enpvisions thiz s o integration of notebooks {moleding mobile PCS and paripheenls, LAN
wod PCMCIA cards), communications products, network services, application softwars, mnd support services (De-
carlo, 1995). American Airlines is using wireless tecimology for cusiomer service that provide: res]-time datsbase
access {Moeller, 1995a). Soom 30 be available s “smart phanes™ (Miveller, 1 99/5¢), phones with FDA-like foe-
tures {e.g. LCD ecrean and nots-taking coapability) thet combiie veics, orgenizer, md other capabilitien. Netorork-
ing compenies wre £lao recognizing an increasing demantd for wireless service and are conetamtly ryimg to improve
the service snd support they provide (Moeller & Sisgal, 1994; Moeller 1995%; Moeller 1995¢; Moeller 1995d:
Moeller 1995).

A The “Virtual Classroam™

The American Council on Educstion hax released the results of iy Canpus Trends 1995 surverr (Roberge,
1995). The wy four trends me for the next five years were reportesd a5 follows:

Table 2. Percentage of inatitutions reparting these changes ag “very Lkely”
(adapted from Roberge, 1995).

More courses through distance Jearning £7%
Class assigmments submitted dectromically 36%
Registration by telephone/compuier 35%

Thia cleerly ndicates 8 growing swareness of techoological advances and their potential for improved, new waws of
leaming and teaching. Tt also supports the incorpocation of networking capability, mulh:mﬂum and mobility
with exising irformation systems in education.

Simaler wehmological changes in the corporate affice should be expected in the clasmoom as well. The class-
room ia evolving imto & “virtual classoom®™. ' We have witnessed stwlents maoving from the iraditional peper note-
book, to the laptop or chectronic aotebock. Soon, we will ace “smart™ subnotehooks with wircless data comemmi~
caticn capabilities i the classroom. These will be amilar to the “smat” phooes by Nolds and IBM (Mocller,
1995¢), in that they will also feature:

- Note-taking capabilities - Intermet access
- Relodex - Fmdng

The: same piece of equipment could be ned for taking down potes, for sobving problems and assignments, for ac-
crssmp m-canpus iformation systems (be it scanching for library materials or registering for a clxss in the coming
semagter), fior sending e-mail to matructors (poasibly for toing I aesigoments), and for meny cther functions.

232




How does mobile data commmmication come méo e picture? Firstly, wirckess commmemication between remote
sites cruld be used o educate peuple cutzide of major karnmg cooters. Secondly, if mobility is en issue, this facili-
tates distances Jasrning even more: the inemsctor, or the snadant, doss not have to be in the clasgroom to meet for &
clazs. Classes coukd be condocied from a research labarstory, from & manniscturing plant, from an operating table,
or even from fhe office. OF course, this is not meant o replece raditional personal imeraction. With this approach,
teachers and students will bave much grester wooes to sach other and to resouroes such s national and university
Library collections of books, artwork, photos, records and fitms. People who trave] between cempuses can also ben-
efit from this arrengement.

E. Lessons Learned from Designing a Vehicle Traclting System

Working as consultants for Signal Oriensed Location and Information Systams (SOLTS), Ine. of Myrtle Beach,
South Carolins, the suthors developed 1 prototype wireless comercmications system for vehicle tracking (Tulisnn &
Sheel. 1995a). Constramed by o limited budpet snd 2 tight schedule, the succesafully implemented prototype is ca-
pable of trapsmitting meesages and welyicle Jocations from & mobike unit for real-times commumication end dgital
map display st a central dispatching office.

The wysiem vaca Mokwols RFM 4051 radio packet modems 1o send and receive messages on the ARTHS net-
work and Magelim ATV-10 GPS mesivers for mobile velicle Jocation. Perhiaps one of the most interesting charc-
tenistics of this mystean is that it was developed from off-the-ghelf components. The systesn is coat-affectyve, smd stijl

flexible enongh to deliver high-quetity service (Jolisno & Sheel, 19958, ulimno & Sheel, 1995c). It is the experi-
ence the muthors had in developing this system that promgpted them o look at possible applications m education,
bumdmﬂ:mp:mtndmﬂltpﬂvmpw Figuare | below ilhestraes the differsnt oomponents of the
SOLIS system mud how they reluts to one anather.

Dilpntthlngofﬂu

i
By

]

ﬁﬁif i i

Figare 1 30LIS system cisgram (from. Jolisno & Sheef, 1995a)

One inmortant item to note, thoagh, ix that ke companies providing goods or services in the wireless anens
time, the suthors realize that off-the-shell camponents could be naad to develop much systsma For escample, 2 sys-
tert) gimilar ko the prototype system developed by the aufhors was prrchesed by the city of Minnescta from 8 oom-
pany called Guikiester (Pesce, 1994). The system tracks 80 of thair 1000 ¢ity buses. There are also a feor Linsks
ntegrated vith the system that conmmsers can U3¢ to datermine more precise bua mrival and eveilability times The
city paid $6.5M for the whole systen. In comparison, b prototype developed by the authors kas similer featimes &
a fraction of the cost!

Althongh the tracking sbility usng mobale aatallics communications docs not really fit in the ciassroom seen-
ario, sstelbite communicatizm will increase the range sl which two-wey wireless comemencstion can e achieved
This i ope of primery goals of MASA'S Advanced Cosrmmicarions Tecimology Setellite, oc ACT'S, progeam
(MASA, 19954).
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Dnﬂ::ﬂniﬁmnﬁwiﬂn.ompmnhbappﬁuﬂmishmdbmunm(hﬁm&m. 1955b).
Tﬁshndanﬁmd&ﬁjnﬂvﬂﬂemmmﬁopdhmm The groposed ap-
plication hus the following fextures:

® Buacs equipped with GP'S recsivers can collent dats from GPS satellites repurding twer current [o-
cation, spesd, beading, e, Tlﬁsh:ﬁrmﬁmi:m:iwdmmuﬂmﬂmihnmmﬂpmi—
ticual data is always eveilable jocaliy.

- Fm,mmmmmmmmmmmwm
ansmit 3PS data andfor messagea through the ARTHS radic setweork:

. GPS data and mearages transnitied throngh the ARDIS network can be received by destination
plxyed on a digitized map for precise location of vedricles a g fear

® Two-way wireless commuication can be achieved between anty remoie vehicle and the dispaiching
office.

mwuﬁmmﬂmmwmhmhuﬁmjﬁmﬂmm

IV. Sommary, Conelixinng, and Recommendations

Mhmhhhﬂﬂhﬂ%ohghﬁﬂywhwwmw&wmm.wm
mmmm&mﬂmmmnmmrgmmmﬁﬂﬁm
logics with existing icfrmati ithin edncational instinttions will dess ficiancy s pro-
ductivity aa well us increane: the educational oppochmities for tomormow's sitizens.

Wehmmmnmﬁpﬁhhbugumummmmmmmlﬁum
dhﬁmnmﬁmm—mhmm—itkmmmtmmdwﬁm
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ConmeNTs oN THE ICCE 95 PROGRAM

These arethe Proceedings of the Imernational Conferetos on Computers in Education, held in Singapore,
December 5-8, 1995. This is the fourth ICCE to be bedd, the first outside of Taiwan, and the larpest to daie in
terms of contributed papers. The ICCE conferences are biennls] confierences organized by the Asia-Pacific
Chayrter of the Association for the Advancement of Computers in Education (AACE). It is an escplicit sim of
the ICCE conferences to be a showcase for computers in education research in the Asia-Pecific region, to act
a5 a stirnulus to forther research in this region, and to provide an opportumity for researchers from all over the
world to share ileas andresearch results with resesrchers inthe Asia-Pacific region. Itis atsoa goal of the ICCE
conferencesto eacourage researchers from diverss areas of advanced edhcational technology to coms together
and to take a bred view, whatever their particular narrower research objectives, Finally, it is boped that the
conferences will both demonstraie the quality of computers in echucation resesrch in the Asia-Pacific region
and elsewhere in the world s well as cocourage this quality to be enhanced over the years, As program co-
chairs, we fee! that the ICCE 95 conference comtributes to these goals,

First, consider the goal of geogrwphic diversity. There were | 54 papers submitted overall. Based oo the
Tooation of the first muthor of cach paper, the papers hailed from 6 of the 7 continents of the world (enceptmg
ouly Antarctical). The breakdown by continent is: Africa (2}, Asin{81), Anatralia/New Zealmnd (16}, Enrope
(300, North America (21}, South America {4).

Thess papers represent 26 differert countriss. The tiy §countries in terms of sobmissions are the People's
Repubilic of China (32), Japan (19), United Kinpdom (17), United States (14), Austrafia (12), and the host
country Singapore(11). No other country has more than 7 submissions, although, of course, many papers have
miubtiplesuthors, sormetimes from differentcoumntries, It seams clear that the ICCE 95 conference hassucceeded
machieving adesired widespread geographic babamce, as well i acting as a focal point for Asie-Pacihc tesearch
on compaters i education.

The papers are also balanced as to their resesrch focus. Submissions split right down the middle between
papers that could be cateporized as being in an “ AT stresmn and those in a “multimedia™ stream, atthough many
aof tnem defy easy categorization. In amy event, there is clearly a broad ressarch spectrum represented in the
papers submitted, and memy of them describe ressarch that is itself broadly based.

Finally, the papers are ganerally of a fairly high standard. Ofthe 154 submitted papers, 84 were accepied
for firll paper presentation and ancther 29, nsually represeating more prefiminary work, were recormmenced

for posser presentation. Only 41 were outright rejected. OF the rejected papers, many scemed to describe
interesting projects, butthese were gither notin the scope of the confereace or the prpers wene written too poorly

to be understood. It is hoped that in future ICCE conferences the cosmunication problem will diminish as
reszarchers gain experience in how to commumicate their research in clear, concise terms and in solid English.
Overall, however, we can say that the goal of having papers of high quality has been met by ICCE 95.

Noconference program can be pat together by the program chairzalone, In fact, many people contribuied
in#major wity to the fmal program of ICCE95. First, we would Ike to thamk ail of our referees for their diligent
efforts in reviewing many papers under extromely tight deadlines. Wewnuldlinatupwﬁmh‘l}'achuwhdge
the members of our program committee for coordinating the reviewing process and for, in mamy cates,
reviewing by themselves all the papars they wese sent. Without, the «fforts of these dedicaied souls, & would
simply have been impossible to put together the conference program. The names of the program comumittes
members and of tha reforees appear elsewhere in the Proceedings. Thank you alll Finadly, we would like to
thank our “editcrial assistant,” Maori Collins. for ber diligent efforts in managing the immense tide of paper
a] e-maitHthat surrponds the submission, reviewing, and decision processes in any conference of thiz size. Our
extrense gratitude, Mauri, for all your hard worc.

JOCKE 95 Program Chairs:

David Jonaszen
Permsylvaria State Undversity, USA
Gordon McCalla
Uhniversity of Saskatchewan, Carada



FOREWARD

As organizing chair of ICCE 95, | would Hke to highlight the varions activities in the confereice, and 1o
thank the many people who helped in its organization.

ICCE 95 focuses on a broad spectrum of inter-disciphinary research topics concerned with theories,
techmologies and practices of applying compibers in education. It aims to provide & fornm foe seientific
imerchange among educators, cognitive scientists, computer scientists, and practitioners throughout the workd,
and especislly from the Asia Pacific region The main paper track of the comfirenee is handled by the
international programme co-cheirs with the intemational programme committee. The other paper track ip the
Applications Track, a unique featurs of ICCE 95, which offers papers from Singmpore and other Asia-Pacific
countries. These papers present peactices in the use of infosmation technotogy for education. A sepanste
Applications Track commitbee was formed to ron this track as well as review the papers submitted

We reveived a wotal of about 50 papers firom countries inchadingg Anstralis, Branei, Canada, China, France,
Guam, Hong Kong, India, Laracl, Faly, Malaysia, Singapore, South Africa, and Taiwan, Of these, we accepted
26 for paperpresentations. These papers, together with the papers of speakers invited by the Applications Track
cOmmitiee, appear naseparate proceedings. The Applications Track committes has also orgwnized a software
demonstration track_ This i intended to allow researchers snd non-commercial developers to demonstrate and
discuxs recent results and work in progress and to establich contact with similar projects,

ICCE 95 15 beld in Singapare st a time when there is a conceried effort by the Ministry of Edvcation and
the National Comparter Board to introduces conrputess inbo schools to enbance learning and teaching. ICCE 95
thus provides an excellent opportmity fiar policy makers, practitioners, researchers, teachers and principals
expecially from Singapore to learn from the knowledge and experiences of others in the research, development
and deployment of educational technology. It alao allows them to share Singpore’s work mn this area with the
rest of the world

The mvited speakers of this confereace cover diverse aspects of the use of computers in sducation. Jan
Hawking, John Gardnier, Canmee Lim, Gitmy Leong, snd Zovaini Wati Abas, will all share the experiences of
their efforts in integrmting computers into the school ciericulum from different perspectives. Louis Gamez,
John Anderson and David Dwyer will focus on work which they have pioneered: CoVis, cognitive tutiors in
Pitteburgh schools, and the Apple Classroom of Tomarnow, respeciively. Hermarm Maurer's talk will deal with
digital librecries for teaching snd leamning sypport. Jolm Self will review the role of sdeat modelling in
compuer-based learning systems. Wehave also James Rossiter to talk about  Canadian inittative with several
inchstry collsborators to promote distance learning.

I'would likce tothank all the local orgamizing and supporting organizations which contriboted i many ways
10 meking this conference possible. Many thanks are owed to all tose individuals who contribated to the
succesg of this confevence. Firtly, thanks go to several collespnes it my institate: Hing Yan Lee who helped
1o bid for the conference in 1993; Christopher Chia, Joo Hoog Lim, and Francis Yeoh who supported me in
thehosting of the comfierenes; amd Kwee Fah Low snd Hwee Suan Ong, who played major roles inthe plaming
and organization of ICCE 95.

Next, my gratituce goes to David Jonsssen and Gordon McCalla, the international programme chatrs who
have ondertaken the: onerous tagk of runming the prograsmme and deing it exinamely well despite their hectic
schedules. My appreciation is also due to Yeow Chin Yong for chairing and raming the Applications and
software demonstration tracks. I thank the invited spealers, anthors of preserted papers and posters, developers
who demonstrated their software, sponsors and exhibitors. Finally, the members of the international
programme commmities and the Applications Track commitize who have undertaken the task of reviewing the
papers submiteed for the confirence, as well as members of the Steering Committee, and the Organizing
Committee.

Finally, sperial thanks go to Gary Marks and Terry Daviz of AACE, and AACE Asis-Pacific Chaprer
President Tak-Wai Chan for their tremendous help and support.
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