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LAYANG LAYANG: AN EMPIRICAL STUDY ON
SCUBA DIVERS SATISFACTION
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Scuba diving is a burgeoning special interest tourism product in Malaysia. Layang Layang Iland in
the middle of the South China Seais one of the world’s most exciting diving destinations known for
its hammerhead sharks among the diving community. This study isa pilot survey aimed at measuring
divers' satisfaction with Layang Layang. One hundred self-administered questionnaires were given
out to divers on the last day of their stay in September 2004. Ninety-eight questionnaires were re-
turned and analyzed. The results show that divers are generally Europeans, older, first timers, experi-
enced, of high education and near equality between the sexes. The overall satisfaction is very high.
The main contributorsto diving satisfaction are underwater nature and the comfort and ease of access
to dive sites. Divers are less satisfied with the provision of marine life education facilities, rental
equipment, lodging, and the lack of other activities. It is suggested that in order to ensure divers
satisfaction, the management should appropriately manage divers' expectations by providing accu-
rate information about Layang Layang using the most satisfactory diving variables in the marketing
message. The resort at the same time should ensure that the natural features of the island are sustain-
able, because they are the reasons for divers' visits. Future research should improve on the question-
naire design and the size of diver sample population.
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Introduction

Layang Layang Resort is situated in the middle
of the South China Sea, 300 km off the northwest
coast of Sabah. During the last decade, the idand
has been attracting divers from all over the world
especially those with a special interest to encounter
hammerhead sharks. This article examines a pilot

survey on divers' satisfaction with Layang Layang.
A description of Layang Layang Island and the
Layang Layang Resort operation is given. It isfol-
lowed by areview of general literature on scubadiv-
ing around the world and in Malaysia. The main at-
tributes of divers' satisfaction is then discussed
together with literature on satisfaction. Research jus-
tification and objectives are presented. A brief de-

Address correspondence to Ghazali Musa, Faculty of Business and Accountancy, University Malaya, 59,200 Kuala Lumpur, Malaysia.
Tel: 00-60-3-79673947; Fax: 00-60-3-79673810; E-mail: ghazalimz@um.edu.my



2 MUSA

LAVANG 5
LAYANG

HOTA
KIMREALL &

SARAWAK

Figurel. Locationof LayanglayangIslandin Malaysia. Source:
http://www.layanglayang.com/introduction.asp

scription of methodology is explained and followed
by adetailed presentation of theresults. Before draw-
ing conclusions, a discussion on the important re-
search findings will be given.

Layang Layang: One Island, One Resort

In 1978 a Malaysian senior government official
visited part of the Spratly islandsand claimed Swal-
low Reef (Layang Layang) as a part of Malaysia.
The island was originally a small sand bank in the
deep blue sea of the South China Sea (Fig. 1). The
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first reclamation work was carried out from 1985 to
1989 using fill material brought by barge from the
mainland. The island was further built up with the
construction of seawalls from 1991 to 1994. Now
Layang Layang is extended to the size of 1.2
km x 200 m. It is fringed by 13 cord atolls linked
together over 7 km long and 2 km wide, creating a
relatively calm center lagoon with two main chan-
nels from the sea (Fig. 2).

Theatoll features a 2000-m sheer drop around its
rim. Its waters are warm (22—-32°C) and the visibil-
ity averages 3060 m. The deep water and pristine
walls attract many big fish like Napoleon Wrasse,
Manta Ray, Giant Humphead Wrasse, Hawkbill
Turtles, Dog Tooth tuna, and several species of
sharks. The excellent visibility allowsinspection of
varieties of soft and hard corals growing healthily
into much deeper water. Layang Layang is aso a
stop for several species of migratory birds. Despite
the beauty of the island’s underwater features,
Lawrence L ee, the marketing manager of theresort,
claimed that the constant presence of the migratory
Hammerhead sharks, which are sighted between the
months of April to September, served as the main
attraction of the island to divers around the world.

In 1982 aRoya Malaysian Navy Base was set up
in Layang Layang. However, in 1991, a resort was
constructed on theisland, consisting of 15 bedrooms
and two suites. Flight service was first provided by
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Figure 2. Layang Layang atolls. Source: http://www.abcmalaysia.com/tour_malaysia/
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Malaysian Airlines to Layang Layang in 1993 us-
ing Twin Otters with seat capacity of 8-12 passen-
gers. Theisland was also frequented by live-aboard
vessels that had to endure 18 cruising hours to the
area from the nearest mainland. The resort was up-
graded in 1995 and taken over by the Reliance tour
company. Layang Layang, once remote and forbid-
ding, now is easily accessible by an hour’s flight
from Kota Kinabalu.

Layang Layang Resort is the only diving opera-
tor and hotel accommodation available on the coral
atoll. The three-star hotel was built out of tropical
hardwood and architecturally modeled after a
longhouse. It offersthe comforts of an international
hotel including air-conditioning and private bath-
rooms with hot water showers. There are 82 rooms
and four suitesdivided among six buildings, afresh-
water pool, and a restaurant with Asian and Conti-
nental cuisines. All rooms are equipped with televi-
sions, refrigerators, and private bal conies.

Scuba diving is the predominant sport in Layang
Layang. All divesitesaround the atoll can bereached
within 10 minutes. Layang Layang Resort hasadive
center with afleet of 10 catamarans. The dive center
provides scuba diving facilities such as aluminium
tanks, Bauer KAP180 compressors, BCDs, regula
tors, fins, masks, booties, weights, and belts. In or-
der to minimize the impact of scuba diving activi-
ties on the environment, the resort practices a strict
environmental conservation policy and obliges all
divers to agree to its Reef Conservation Policy set
up under its environmental Conservation Program.
Theresident PADI (Professional Association of Dive
Instructor) dive center hasfriendly and experienced
dive masters, equipment for rent, and afull range of
dive courses. The resort also offers other activities
like snorkeling, bird watching, jetty walk, massage,
and snooker.

The resort is operated by 40-45 staff, of which
almost 90% are locals. The resort is closed for 3
months during the northeast monsoon (November
to January). In this period, only a small number of
staff (around 4-6) stay behind to carry out mainte-
nance work in the resort such as painting and gar-
dening. Approximately 80% of the staff are on con-
tract basis during the tourist season. The staff are
well trained from various services, and the majority
of diversare pleased with their friendly, helpful, and
attentive attitudes.

The resort makes several efforts to reduce envi-
ronmental impact of tourism development on the
island. Among the efforts are the planting of trees,
grass, and flowers, an excellent waste management
system for both its biodegradable and nonbio-
degradableitems, aproper sewage system, therecy-
cling of papers and towels, and | ess polluted use of
boat engines. Divers are strictly prohibited from
touching corals and wearing gloves and are advised
to minimize the use of sun block and sun tan lotion.

Scuba Diving

Scuba diving is an adventurous holiday activity
due to a strong danger element attached to the pur-
suit (Ewert, 1989). It isalso aform of special inter-
est tourism as most divers take their holiday prima
rily for scubadiving (Tabata, 1992). The water sport
was born in 1943. In that year, Jacques Yves
Cousteau and a Paris engineer called Emile Gagnan
succeeded in inventing valves fitting to small high-
pressure liquid cylindersto create the aqua-lung, or
scuba (self-contained underwater breathing appara-
tus), giving divers unprecedented movement and
time underwater (Moran, 1997).

Today scuba diving has become one of the fastest
growing sportsaswell asamong the fastest growing
markets for special interest tourism in the world
(Bennet, 2003; Dignan, 1990). Scubadiving is now
amultibillion dollar industry becauseit is estimated
that up to 1 million people become certified divers
each year (Bennet, 2003).

According to PADI! and Mundet and Ribera
(2001), diving isvery much amal e-dominated sport
(72%). However the gap is gradually reducing as
femal es constitute 34.3% in the SCUBA diving sur-
vey by O'Neill, Williams, MacCarthy, & Groves
(2000), 35% of the membership of the British Sub
AquaClub, and 35.2% among Sipadan divers (Musa,
2002). It was also initially taken up more by young
divers (average age of 30.8 years) as reported by
in Diver (1987) in Tabata (1992). However, the
later statistics show increasing age among divers:
35.3years(Skin Diver, 1989, in Tabata, (1992), 34.9
years (Musa, 2002), and 36 years (PADI). Dignam
(1990) explained that thisis due to the advancesin
technology that have made scuba diving less de-
manding and allow older and less fit individuals to
take up the sport. Scuba diving accidents and fatali-
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tieshave also decreased over theyears. In the report
by DAN (Divers Alert Network) diving accidents
and fatalities have reduced from 0.03% in 1991 to
0.02% of diversin 1992 (Richardson, 1995).

Around the world many studies have been con-
ducted on scuba divers (Bennet, 2003; Davis, 1993;
Ditton, Osbourn, Baker, & Thailing, 2002; Edgardo
& Marivel, 2004; Mundet & Ribera, 2001; Musa,
2002; O'Neill et al., 2000; Rice, 1985; Richardson,
1995; A. B. Rouphael & Inglis, 2002; T. Rouphael
& Inglish, 1995; Tabata, 1992; Walters & Samways,
2001). In terms of divers’ motivations, Rice (1985)
classifiesdiversinto “hard core,” “tourist,” and “po-
tential.” “Hard core” divers appreciate flora and
fauna and the challenges of all diving conditions.
“Tourist” diversinclude diving as part of their holi-
days, and “potential” divers are novices who want
to try scuba diving. Tabata (1992) views divers on
an “adventure” and “educational” spectrum. “Ad-
venture” divers seek excitement, while* educational”
diverswant to learn about marine scenery. A survey
by PADI reveal sthat 81% of diverstake up the sport
to seek adventure while 71% want to be with nature
(Richardson, 1995).

Impact of scubadiving activities is perhaps most
studied by the various researchers (Bennet, 2003;
Davis, 1993; A. B. Rouphael & Inglis, 2002; T.
Rouphael & Inglish, 1995; Walters & Samway,
2001). Davis (1993) noted that scuba diving activ-
ity inAustraliadoeslittle harmto coral reefsascom-
pared with natural causes. However, he warns that
there may be a critical level above which divers
activitiesbeginto create significant and irreversible
biological damage. His view was supported by
Bennet (2003), who conducted the scuba diving
study in Phuket on 632 divers. Bennet states that
whileimpactsfromindividual divers may be minor,
the cumulative impacts of many divers may be sub-
stantial.

A. B. Rouphael and Inglis(2002), however, make
other observations. In their study of impact caused
by recreational diversinthe Great Barrier Reef, they
found that repeated use of coral reef dive sites does
not necessarily lead to cumulative deterioration in
their condition. They suggest diversneed to be taught
about scubadiving-appropriate behaviorsand set the
numerical limitsand distanceto the cora reef. Dive
operators could also do more to promote “environ-
mentally friendly” behavior such as a short com-

mentary, staying a safe distance from the coral and
making photographers aware of their actions (T.
Rouphael & Inglish, 1995).

Photographers and the less experienced divers
were al so seen to have collided morewith the corals
in the study conducted by Walters and Samways
(2001) on 222 diversin a South African coral reef.
In managing the sustainability of scuba diving ac-
tivities, Edgardo and Marivel (2004), in their study
on the Tubbataha Reef in the Philippines, discov-
ered that scubadiversarewilling to pay user feesas
their support for conservation in protecting coral
reefs.

Scubadiving satisfacti on research was conducted
by O'Neill et a. (2000) and Musa (2002). O’ Neill
et a. (2000) measured diving service quality using
the importance/performance model, while Musa
(2002) measured divers' satisfaction with Sipadan
Island using SERVPERF concept, which will be
highlighted later. Among other interesting studies
were Ditton et al. (2002), who identifed attitudes
and reef management preferences of sport diversin
offshore Texas waters in the US, and Mundet and
Ribera (2001,) who examined the demographic char-
acteristics of divers at the Spanish resort L’ Estartit.

Three studies have been conducted on diversin
Malaysia (Lim, 1997; Lim & Spring, 1995; Musa,
2002). The first two studies assessed carrying ca
pacities in Tioman Island and Payar Island, respec-
tively, while the last study, as mentioned earlier, ex-
amined the satisfaction of diverswith Sipadan. Lim
and Spring, who interviewed 67 divers and 10 dive
operators in Tioman Island, observed a noticeable
gap between divers knowledge of marine conser-
vation and their conduct. On the other hand, among
53 diversinterviewed by Lim (1997) on Payar Ma
rine Park, most divers were aware of environmental
sensitivity, and as reported by dive masters, the
awarenesswastrand ated into actions. However, both
studies were conducted based on limited samples.

Musa (2002) interviewed 314 diversin a captive
atmosphere of Sipadan, one of the world's premier
dive spots, in order to examine divers satisfaction
and the impact of tourism development on the is-
land. The majority of divers came from Japan
(27.7%), Britain (13.2%), Malaysia (12.6%), Korea
(8.7%), and Switzerland (6.5%); 64.8% of divers
weremale and 35.2% werefemale. The average age
of divers, asmentioned earlier, was 34.9 years. Sev-
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enty-one percent of divers had higher qualifications
than high school. The majority of divers (69.0%)
were experienced and 31% were novices. The ma-
jority of diverswerefirst-timersin Sipadan (70.4%)
while 29.6% were repeat divers. The mgority of
divers (79.9%) came to Malaysia solely for scuba
diving and the average length of stay was 6.6 days.
Using a 9-point Likert scale, 97.8% of divers rated
their experiences as “ satisfied” to “extremely satis-
fied” (mean = 2.01). Using a 5-point Likert scale,
the top five satisfaction variables were marine life
(1.35), friendly/helpful staff (1.45), good buddies
(1.47), water temperature (1.48), and easy dive ac-
cess (1.55). Divers were gravely concerned with
haphazard tourism development, crowding, and the
worsening of underwater visibility.

In the study of divers satisfaction the most im-
portant consideration is diving attributes. Various
studies across continents have been conducted to
determinethe conditionsthat are the most favorable
todiving. Table 1 showsthe summary of thetop five
attributes for diving among divers from various se-
lected studies from different countries.

The list shows that the diver community moved
away from the diver-as-hunter philosophy in the
1970s (spear fishing) to diver-as-benign-observer
philosophy in the 1980s and 1990s. This indicates
the increasing awareness of marine conservation is-
sues. Well into the 21st century diving attributes
consist of the whole diving experience and opera-
tion, as noted in the study by Ahmad Salih (2002)
(Table 1). Salih sampled 240 divers from various
atolls in the Maldives. Divers were mainly repeat
divers (80%) but were rather concerned with the
rapid disappearance of big ocean pelagic life. How-
ever, the information in Table 1 reveals things that

remained constant. “Marinelife” and “good visibil-
ity” are the most important attributes in scuba div-
ing. Hence, diving operators and marine and coastal
development should not jeopardize these natural
resources as scuba diving is mainly dependent on
them.

Divers Satisfaction

Most researchers agree that satisfaction is afunc-
tion of congruency between the needs, motivation,
and preferences that form expectations, and the ac-
tual experience gained from the activity (Bultena,
1969; Miller, 1977; Pizam, 1978; Ryan, 1995). The
definitions place “ expectation” and “ outcome of cer-
tain experience’ astwoimportant componentsof visi-
tor satisfaction. If the actual experience matchesoris
better than expected, satisfaction will beachieved. On
the other hand, dissatisfaction results from unmet
expectation. Satisfaction/dissatisfaction isjudged by
individua attitudes. Attitude according to Moutinho
(1987) is a predisposition, created by learning and
experience, to respond in a consistent way to a prod-
uct. Attitude and expectation can be modified viafur-
ther information and learning.

According to Tribe and Snaith (1998), there are
three main research instruments that have been de-
vel oped to analyze the concepts of quality and con-
sumer satisfaction. These are importance—perfor-
mance, SERVQUAL (service quality), and
SERVPERF (service performance). Following the
pilot survey on tourists in Varadero, Cuba in 1998,
Tribe and Snaith developed the fourth instrument
called HOLSAT (holiday satisfaction).

I mportance—performance instrument measures
expectation in the form of importance and this will

Table 1

The Top Five Scuba Diving Variables From Selected Studies Around the World

Somers Matheusik Tabata Lim and Spring Daviset a. Musa Salih

(1979) USA  (1983) Canada (1987) Hawaii (1995) Malaysia (1996) Australia (2002) Sipadan (2002) Maldives
Coral reef Visibility Marine life Visibility Marine life Marine life Staff professionalism
Wreck Geology Visibility Dive masters Visibility Friendliness and helpful staff Safety

Photo Marine life Photo Good operators Not crowding Good buddies Marine diversity
Ice diving Safety Cam Marine life Easy access Water temperature Boat size
Spear fishing  Easy access Current Coral reef Cost Easy dive access Equipment quality

Source: Musa (1998) and Salih (2002).
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be measured against the actual performance of the
variables. However, Tribe and Snaith (1998) argue
that it is the emphasis on “importance” that dimin-
ishesthe useful ness of theimportance—performance
analysis, as tourists may not attach importance to
some of the items because of the nature of the desti-
nation.

SERV QUAL measures service quality based the
gap between consumers’ expectations and service
perceptionsusing 22 variablesthat contain five ser-
vice elements: reliability, responsiveness, tangibles,
empathy, and assurance (Parasuraman, Zeithaml,
& Berry, 1985). However, the 22 variables used
may not be applicable in the context of scuba div-
ing, as scuba diving satisfaction variables are
unique. Tribe and Snaith (1998) state that each
holiday destination is unique and deserves the ex-
ploration of satisfaction variables of its own and
not confined to SERVQUAL's five service ele-
ments. It can also be argued that measuring the
expectation after the actual experience, the method
frequently conducted in SERVQUAL analysis, is
inaccurate because the expectation may change
after the actual experience.

Tribe and Snaith (1998) developed HOL SAT,
which measures tourist satisfaction with a destina
tion asthe degree to which atourist’s assessment of
the attributes of a destination exceed his or her ex-
pectations. Expectation is not defined in terms of
importance or asexcellence but rather relatesto what
people were anticipating for a particular holiday
experience. However, the double measurement of
the expectation and performance again israther com-
plicated and may confuse the respondents.

Gronroos (1990) proposes the use of the
SERVPERF model and thisis supported by Cronin
and Taylor (1992), who also advocate the dropping
of the expectation side of the SERVQUAL analy-
sis in favor of the use of performance only. The
measurement is simple and provides the least con-
fusion to the respondents. This study decided to
adopt SERVPERF as it is the simplest measure
compared with SERVQUAL, HOL SAT, and impor-
tance—performance, all of which require expecta-
tion and performance measures. Gronroos' (1990)
definition of tourist satisfaction asthe measurement
of the outcome of the actual performance and its
perception by consumers will hence be adapted in
this study.

Research Objectives

There were five main objectives of this study:

1. toidentify the demographic profile of diverson
Layang Layang;

2. tomeasurethe overall divers' satisfaction;

3. to determine the main components of divers
satisfaction;

4. to obtain the relevant scuba diving satisfaction
variablesin Layang Layang; and

5. toguidefuture management in ensuring divers
satisfaction.

Methodol ogy

The questionnaire was designed to dlicit divers
demographic profile and their satisfaction in terms
of environmental attributes, services, and facilities.
Sixteen satisfaction variableswere taken from Musa
(2002) in the study on Sipadan. It is the hope that
more variables could be obtained from the response
given by the respondents to the open-ended ques-
tions on the best and worst aspects of divers' visit to
Layang Layang and in their comments. During this
pilot survey the researcher also made a site visit for
aweek to the area, in order to experience the diving
attributes in Layang Layang. Severa informal in-
quiries were also conducted with divers, the resort
managers, and dive masters on what constitutes
scuba diving satisfaction with Layang Layang.

The 16 variables chosen can be viewed in Table
6. A 5-point Likert scale was anchored on the vari-
ablesto measuredivers' satisfaction. Divers overall
satisfaction towards their diving experience with
Layang Layang was measured using a9-point Likert
scale. As mentioned in the literature section, this
study adapted SERV PERF measurement as proposed
by Gronroos (1990) and Cronin and Taylor (1992)
due to its simplicity. Thus, confusion and respon-
dent bias are minimized.

A total of 100 self-administered questionnaires
were given to the resort manager to be distributed
for a period of 1 month in September 2004. Sep-
tember was at the end of diving season in 2004, af-
ter which the resort would be closed for 3 months
due to the monsoon season. During the closure the
pilot datawould be analyzed and a new set of ques-
tionnaires would be made ready for distribution
when theresort reopensin 2005. All diverswhovis-



SCUBA DIVERS SATISFACTION 7

ited the resort in the month of September 2004 were
requested to take part in questionnaire. Divers were
requested to fill out the questionnaire the day be-
fore they left the island. One hundred completed
guestionnaires were returned. However, only 98 re-
sponses were suitable for analysis. The data were
analyzed as exploratory analysis using SPSS ver-
sion 13.

Results

In the presentation of the results, the finding will
be consistently compared with the Sipadan study
(Musa, 2002). In both studies the same instruments
were used to gauge divers satisfaction with their
whole diving experience at the resorts. Both islands
areinternationally reputed as scubadiving paradise.
They belong to Malaysiaand arelocated in the north
eastern region of Borneo.

The emergence of anew divers’ market is exhib-
ited in the statistics of divers' nationality. As shown
in Table 2, divers from China constituted the big-
gest number of divers (13.3%). This was followed
by divers from England (11.2%), Germany (9.2%),
and Switzerland (8.2%). The finding was markedly

Table 2

Divers by Nationality in Layang Layang
Nationality Frequency Percent
China 13 133
England 11 11.2
Germany 9 9.2
Switzerland 8 8.2
France 7 7.1
Holland 6 6.1
Canada 6 6.1
Malaysia 5 5.1
Australia 4 4.1
USA 4 4.1
Russia 3 31
Japan 3 31
South Africa 3 31
Italy 3 31
Belgium 3 31
Norway 2 2.0
Portugal 2 2.0
Hong Kong 1 1.0
Singapore 1 1.0
Spanish 1 1.0
Denmark 1 1.0
Finland 1 1.0
Namibia 1 1.0
Total 98 100.0

different compared with the study in Sipadan where
Chinese divers were not among the top 10 nation-
alitiesamong divers. In this study, Malaysian divers
constituted only 5.1% compared to the Sipadan study
(12.6%).

Scuba diving is fast gaining acceptance from fe-
male divers, as 46.9% of divers were female and
53.1% of divers were male. The diver male/female
ratio seemsto have reduced further compared to the
Sipadan study where 64.8% were males and only
35.2% females.

Themagjority of divers (38%) werewithin the age
of 4049 years; 31% were between 30and 39 years
of age, while 14% were 20-29 years of age (Table
3). Theaverage age of diverswas 38.5 years. Divers
seemed to be older compared to Sipadan divers
where the majority (41.6%) were from the 30-39
age group with an average age of 34.9 years. Re-
garding education, 39.8% of divers had university
degree qualification, 26.5% had postgraduate degree
qualification, and 17.3% completed high school or
lower. Thislatter finding was|ower than the Sipadan
result in which 21.6% of divers completed high
school and lower. The mgjority of diversin Layang
Layang (51%) considered themsel ves as experienced
divers, while 37.8% were intermediate. Only 8.2%
of divers considered themselves as novices. Diving
experience was lower compared to Sipadan divers,
of whom 69% were experienced and 31% were nov-
ices.

Referring to Table 4, 34.7% of divers discovered
information about Layang L ayang from friends. Dive
magazines and travel agentswerethe popular sources
of information for 20.4% and 19.4% of divers, re-
spectively. Only 7.1% of divers gathered knowledge
about the island from the Internet. However, when
making arrangements for the trip, 49.0% of divers

Table 3

Divers by Agein Layang Layang

Age Frequency  Percent
40-49 years 38 38.8
30-39 years 31 31.6
20-29 years 14 14.3
50-59 years 12 12.2
60 years and above 2 20
Under 19 1 1.0

Total 98 100.0
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Table 4
Information Source of Layang Layang

Source Frequency Percent
Friends 34 347
Dive magazines 20 20.4
Travel agents 19 19.4
Dive stations 6 6.1
Internet 7 7.1
Others 12 12.2
Total 98 100.0

madeit viatour or travel agents, 20.4% viadive sta-
tionsor clubs, and 19.4% by self-arrangement. There
were 40.8% of the divers who made the trip with
their partners or spouses and 20.4% with friends;
15.3% of thediverstraveled with adive group while
only 16.3% traveled alone. The majority (89.8%) of
diverswerefirst-timerson Layang Layang and only
10.2% were repeat diversto the resort. Thisfinding
was different from Sipadan where first-timers were
much lower in percentage (70.4%).

Therewere 46.9% of thediversin Layang Layang
that could be considered as “hard core” divers as
categorized by Rice (1987), inthat they came solely
to dive at Layang Layang. This was markedly dif-
ferent from Sipadan divers where 79.9% of divers
were“hard core” divers. Therewere 42.9% of divers
who combined their holiday to Layang Layang with
some other Malaysian destinations; 73.5% of divers
stayed in Layang Layang for 5& ndash;7 days and
11.2% stayed for a period of 8 days.

Even though the main attraction of Layang
Layang is the sighting of hammerhead sharks, only
66.3% of divers did see them. Another 32.7% of
diversleft theisland without aglimpse of the sharks.
The great majority of divers (87.8%) wish to return
and only 10.2% stated that they did not wish to re-
turn.

Overal diver satisfaction was measured using a
9-point Likert scale and the scoreswere categorized
as Lowly Satisfied (1-3), Moderately Satisfied (4—
6), and Highly Satisfied (7-9). The result (Table 5)
showsthat 92.7% of the divers surveyed werein the
Highly Satisfied category and only 3.1% were Lowly
Satisfied. Thelevel of overall satisfactionwas|ower
compared with Sipadan, where 97.8% of diversrated
their experience as Highly Satisfied. A chi square
test was performed and each category of satisfac-

Table 5
Overall Satisfaction Among Divers

Satisfaction Frequency  Percent
Lowly satisfied (1-3) 3 31
Moderately satisfied (4-6) 4 4.2
Highly satisfied (7-9) 89 92.7

tion was significantly different [x3(2) = 152.313,
p = 0.000]. The magjority of divers (79.6%) stated
that the diving experience in Layang Layang met
their expectation while 17.3% said that it did not.

Empirical analysis on diver satisfaction was per-
formed inwhich respondentswere asked to rate their
satisfaction towards the 16 elements that relate to
diving satisfaction attributes, using a 5-point Likert
scale anchored from Strongly Dissatisfied to
Strongly Satisfied. Descriptive statistics obtained
fromthisanalysisare shownin Table 6. Inthistable
the result of a t-test for mean difference for each
satisfactory attribute is also presented. The result
shows that for each variable the mean was signifi-
cantly different with very high t-value.

The abovefindingsindicate that diverswere most
satisfied with the state of “coral reef” (mean =
4.62887), “water temperature” (mean = 4.61053),
“boat services’ (mean = 4.51546), “marine life”
(mean = 4.50515), and “access to dive sites”
(mean = 4.48421). The findings match the result of

Table 6

t-Test for Mean Difference of Satisfaction Variables
Variable Mean SD
Coral Reef 4.62887 0.48562
Water temperature 4.61053 0.57046
Boat services 4.51546 0.5793
Marine life 4.50515 0.56132

4.48421 0.61650
4.43750 0.6123
4.34021 0.6104

Access to dive sites
Underwater landscapes
Front desk services

Transport and transfer arrangement 4.23469 0.84708
Underwater visibility 4.18557 0.83329
Accommodation 4.14737 0.7714

Safety measures 4.01149 0.72327
Weather 4.01020 0.87926
Rental equipments 3.95833 0.7425

Food/dining 3.88542 0.73799
First-aid facilities 3.54688 0.83437

Marine life educationa facilities 3.30986 0.8382
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Table 7

Cross-Tabulations of Satisfaction Variables With Overall Satisfaction

Low Moderate High
Satisfaction Satisfaction Satisfaction
Variable N % N % N % Total N
Underwater visibility 3 3.2% 4 4.2% 88 92.6% 95
Front desk services 3 3.2% 4 4.2% 88 92.6% 95
Marine life 3 3.2% 4 4.2% 88 92.6% 95
Boat services 3 3.2% 4 4.2% 88 92.6% 95
Coral reef 3 3.2% 4 4.2% 88 92.6% 95
First-aid facilities 2 3.1% 3 4.7% 59  92.2% 64
Underwater |andscapes 3 3.2% 4 4.3% 87  92.6% 94
Accommodation 3 3.2% 4 4.3% 87 92.6% 94
Access to dive sites 3 3.2% 4 4.3% 87 92.6% 94
Water temperature 3 3.2% 4 4.3% 86 92.5% 93
Rental equipment 2 4.2% 1 2.1% 45  93.8% 48
Transport and transfer arrangement 3 3.1% 4 4.2% 89 92.7% 96
Food/dining 3 3.2% 4 4.3% 87 92.6% 94
Marine life educational facilities 3 4.3% 3 4.3% 64 91.4% 70
Weather 3 3.1% 4 4.2% 89 92.7% 96
Safety measures 3 3.5% 4 4.7% 79  91.9% 86

the Sipadan survey where nature and dive access
were among the most important attributesto diving.
Therelatively lower satisfaction variableswere* ma-
rine life educational facilities’ (mean = 3.30986),
“first-aid facilities’ (mean = 3.54688), “food/dining”
(mean = 3.88542), and rental equipment (mean
= 3.95833). Thesefindingswereagain similar to the
Sipadan survey as al three items were rated within
Lowly Satisfied variables.

The cross-tabulation of the percentage of respon-
dents within each category of the satisfaction level
for al the 16 variablesis presented in Table 7. The
results show that the percentages of respondentsfor
all variableswere mostly inthe high-level category.
Nonparametric Kruskal Wallis test was performed
on these data and the result is presented in Table 8.

Referring to Table 8, it appearsthat not all means
were significantly different among the different sat-
isfaction levels. The different means were observed
among the variables of “underwater visibility”
(p =0.043), “marine life” (p =0.029), “boat ser-
vices’ (p = 0.015), “accesstodivesites’ (p = 0.017),
and “ safety measures’ (p = 0.034). Theseimply that
the means for the five variables could significantly
distinguish the different levels of satisfaction.

Further cross-tabul ation between level of satisfac-
tion and other variables such asthe sighting of ham-
merhead sharks, divers' experience, gender, educa-

tion level, and nationality shows that the mean for
each variable among the three levels of satisfaction
was not significant (Table 9).

An exploratory factor analysis was performed on
the 16 variables of satisfaction attributes and five
factors emerged with eigenvalues of 4.828, 1.673,
1.327, 1.054, and 1.034, respectively. The factors
were identified as “service,” “lodging and food,”

Table 8

The Kruskal Wallis Analysis for Divers Satisfaction Vari-
ables Within the Different Satisfaction Levels

Variable Chi Square  df p

Underwater visibility 6.314* 2 0.043
Front desk services 4.457 2 0.108
Marinelife 7.083* 2 0.029
Boat services 8.417* 2 0.015
Coral reef 2.814 2 0.245
First-aid facilities 0.297 2 0.862
Underwater |andscapes 2.075 2 0.354
Accommodation 2.890 2 0.236
Access to dive sites 8.197* 2 0.017
Water temperature 3.827 2 0.148
Rental equipments 0.385 2 0.825
Transport and transfer arrangement 4.857 2 0.088
Food/dining 3.954 2 0.138
Marine life educational facilities 4.047 2 0.132
Weather 0.866 2 0.649
Safety measures 6.779* 2 0.034
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Table 9

The Kruskal WallisAnalysisof Overall Satisfaction and Oth-
ers

MUSA

Table 11
Reliability of the 16 Variables of Diver Satisfaction

No. of  Réliability Coefficient

Variable Chi Square  df p Factors Variables (Cronbach Alpha)
Did you see hammerhead sharks? 2.258 2 0323 Factor 1: Service 4 0.804

How do you rate your self as adiver? 3.540 2 0170 Factor 2: Lodging and food 2 0.648

What is your gender? 1.231 2 0.540 Factor 3: Environment 3 0.561

Your age? 1.775 2 0412 Factor 4: Safety facilities 3 0.773

What is your highest educational level? 0.927 2 0.629 Factor 5: Underwater nature 4 0.674
Nationality 3.386 2 0184

“environment,” “safety facilities,” and “underwater
nature.” Theresult is shown in Table 10.

Each variable loaded significantly on the appro-
priate factor (>0.45), supporting the construct va-
lidity of the scales used. For the variable that |oaded
significantly in more than onefactor, the higher and
more suitable loading was considered. The reliabil-
ity of variablesin each factor wasthen analyzed and
Cronbach alphafor each of them was obtained. The
result is shown in Table 11.

The relative importance of the five factorsin in-
fluencing divers' overall satisfaction was obtained
using linear regression. The means of each of the

five factors were the independent variables while
overall satisfaction wasthe dependent variable. The
results revealed in Table 12 show that “underwater
nature” was the most significant with t-values of
1.815. Thus, of al the variables of underwater na-
ture, which areincluded in“marinelife,” “coral reef,”
“underwater landscapes,” and “water temperature”
were the most important variables that determined
the overall satisfaction of diversin Layang Layang.

During the survey, theresearcher discovered some
scuba diving satisfaction variables that could be
added for the future questionnaire design. Theseare
listed in Table 13. In additional to the 16 variables
listed in Table 6, Table 13 contains another 16 addi-

Table 10
Factor Analysis of Divers Satisfaction Variables
Components
1 2 3 4 5 (Underwater

Variable (Service) (Lodging) (Environment) (Facilities) Nature)
Underwater visibility 0.309 0.098 0.668 -0.044 0.038
Front desk services 0.590 0.471 0.012 0.235 0.048
Marine life -0.002 0.041 0.239 0.345 0.546
Boat services 0.446 0.390 0.410 0.246 0.189
Cora reef 0.113 0.007 -0.054 0.030 0.898
First-aid facilities 0.461 -0.024 -0.177 0.650 0.113
Underwater |andscapes 0.502 0.015 0.246 0.236 0.468
Accommodation 0.206 0.790 -0.017 0.107 -0.061
Access to dive sites 0.360 0.380 0.441 0.028 0.147
Water temperature 0.305 0.247 0.342 -0.086 0.490
Rental equipment 0.708 0.008 0.149 0.043 0.195
Transport and transfer arrangement 0.711 0.148 0.150 0.126 -0.010
Food/dining -0.013 0.794 -0.015 0.067 0.116
Marine life educational facilities 0.092 0.089 0.017 0.789 0.048
Weather -0.017 -0.213 0.813 0.122 0.129
Safety measures 0.059 0.339 0.366 0.656 0.144
Eigenvalue 4.828 1.673 1.327 1.054 1.034

Extraction method: Principal component analysis. Rotation method: Varimax with Kaiser normalization. Rota-

tion converged in 6 iterations.
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Table 12

Linear Regression on the Relative Importance of the Five Factors

Unstandardized Coefficients

Standardized

Factor B SE Coefficient Beta t p

(Constant) 6.990 1.600 4369  0.000
F: Service 0.146 0.324 0.058 0.453  0.652
F: Underwater nature  0.668  0.368 0.217 1815 0.073
F: Facilities 0.013 0.210 0.007 0.063  0.950
F: Food and lodging 0.148 0.214 0.076 0.689  0.492
F: Environment 0.061 0.253 0.027 0.240 0.811

Dependent variable: Overall satisfaction.

tional variables, which gives atotal of 32 variables
to be used for future questionnaire design.

Discussion

It is evident from the pilot survey among divers
in Layang Layang that divers' demographic profiles
have slowly changed. Even though most divers are
still predominantly European, the emergence of the
Eastern market, especially from China, warrants
specid attention. These divers may berelatively in-
experienced and require different needsand services
compared with European divers. The percentage of
female diversis also increasing to be ailmost equal
with male divers. Thus, scubadiving no longer can
be stereotyped asamale-dominated sport, which was
claimed by PADI and Mundet and Ribera (2001).
Equipment technology should cater for therelatively
smaller size of female divers.

Diversare also getting older compared with other
studies conducted around the world (e.g., Musa,
2002; kin Diver in Tabata, 1992). Several reasons
may have contributed to this phenomenon. Firstly,
it may simply now be that the general populationis
aging. Secondly, asindicated by Dignan (1990) that
scubadiving technology isimproving each year and
by Richardson (1995) that the dive fatality rate is
almost negligible, these factors may have encour-
aged the participation of older divers. Thirdly, scuba
diving in Layang Layang is quite expensive com-
pared with other destinations like the Maldives,
Sipadan, and the South Pacific. Thus, only therela
tively stable economicindividua could afford to take
the trip, and these people are normally older.

Compared to the Sipadan study (Musa, 2002),
diversin Layang Layang seem to be relatively less
experienced. This should alert the management to
tighten the safety measuresduring every dive. These
safety measures are not just to avoid fatality but are

Table 13
Scuba Diving Satisfaction Variables in Layang Layang

1. Underwater visibility

2. Front desk services

3. The beauty of the fish species

4. The dive boat services

5. The beauty of the coral reefs

6. First-aid facilities at the resort

7. Beauty of the underwater geological features
8. Comfort of the resort accommodation

9. Length of boat trips to dive sites

10. Sea water temperature

11. Rental dive equipment

12. Transport and transfer arrangements

13. Quality of the food

14. The overall dining facilities

15. Marine life educational facilities at resort
16. The weather during my stay

17. The staff’s concern about diving safety

18. Professionalism of the dive masters

19. Diver crowding at some of the dive sites
20. Problems with underwater currents

21. Attentiveness/helpfulness of general staff
22. My experience with my dive buddies

23. The amount | learned here about marine life
24. Degree to which | improved my diving skills
25. The underwater knowledge of dive masters
26. Levels of noise on Layang Layang

27. The beauty of Layang Layang's scenery
28. Vaue for money of Layang Layang diving
29. Availability of other recreational facilities
30. Selection available at souvenir shop

31. Dive briefings before each dive

32. The organization of water entries and exits




12 MUSA

also necessary to prevent damage to the coral reef.
As noted earlier by Bennet (2003), even though the
impacts from individual divers may be minor, the
cumulative impacts of many divers may be substan-
tial. Other than less experienced divers who may
require special supervision whilediving, Waltersand
Samways (2001) and T. Rouphael and Inglish (1995)
stressthat photographersare another group of divers
who have been observed frequently colliding with
the coral reef.

The mgjority of Layang Layang divers are first-
timers. Marketing efforts should be stepped up in
order to increase repeat divers. Divers in Layang
Layang are also less “hard core” by Rice's (1987)
category compared with Sipadan divers. A great
number of tourists combine their trip to Layang
Layang with other partsof Maaysia. A creativediv-
ing package combination with other attractions in
Malaysia may encourage tourists to stay longer.

Word of mouthisstill the main marketing achieve-
ment for Layang Layang. The mgjority of diversin
Layang Layang receive knowledge regarding the is-
land from friends. This result was also observed in
the studies of Sipadan (Musa, 2002) and the Spanish
resort L’ Estartit (Mundet & Ribera, 2001). This fact
signifies the importance of improving divers' satis-
faction variables such asservicequality, facilities, and
nature, because a satisfied customer will definitely
recommend Layang Layang to their friends.

The marketing team should regard every diver as
potential marketing personnel. Other important
sources of marketing media that deserve attentions
are dive magazines and travel agents. The low level
of Internet usage alerts the marketing team to re-
view the current websiteinformation and relevancy.
The marketing management may also need to pro-
vide more appealing commission for travel agents
because half of the diving arrangements are made
by them. Scuba diving is very much a social trip.
Almost half of divers travel with their partners or
spouses and one in five travels with their friends.
Perhaps some creative activities that strengthen the
social experience among divers are worth consider-
ing in order enhance the overall diving experience
in Layang Layang.

Even though a considerable number of tourists
see hammerhead sharks, 3 out of 10 divers do not.
Because expectation management is important, as
stated by various authors (e.g., Bultena, 1969; Miller,

1977; Pizam, 1978; Ryan, 1995), in order to satisfy
the customers the overemphasis of marketing using
hammerheads might need to be reconsidered. On
the other hand, in this study, because the level of
satisfaction was not significantly related to the sight-
ing of hammerhead sharks, the motivation may not
be a strong predictor to satisfaction. In fact, 9 out of
10 of divers stated that their diving experience in
Layang Layang met their expectation.

Asexpected, the overall satisfaction with Layang
Layang is overwhelmingly excellent. However, the
level of satisfaction isnot as high aswhat had been
recorded among divers in Sipadan. Sipadan offers
more attractions through its beaches, forest cover,
and underwater landscape. In Layang Layang, divers
are most satisfied with underwater features such as
“coral reef,” “water temperature,” and “ marinelife.”
They are also satisfied with the process of reaching
the dive sites based on high mean satisfaction val-
ueson “accessto divesites’ and “boat services.” All
these variables are the strength of Layang Layang
that could be used as the main marketing messages.
However, similar to the Sipadan study, some aspects
that may requireimprovement are “marinelife edu-
cational facilities,” “first-aid facilities,” “food/din-
ing,” and “rental equipment.”

Kruskal Wallis test using chi square reveals that
the means of satisfaction variables of “underwater
visibility,” “marinelife,” “boat services,” “accessto
divesites,” and “safety measures’ significantly dis-
tinguished the different levels of satisfaction. Man-
agement should address the important role of these
variablesaccordingly asthey significantly influence
the level of satisfaction. Factor analysis of all 16
satisfaction variablesreveal sfive distinct factorsand
these are “service,” “lodging and food,” “environ-
ment,” “safety facilities,” and “underwater nature.”
The linear regression analysis of the various satis-
faction factors reveals that “underwater nature” is
themost significant. Thus, al variablesthat construct
the underwater nature (“marine life,” “coral reef,
“underwater landscapes,” and “water temperature”)
require careful and sustai nable management, asthey
are the main determinant of divers' satisfaction in
Layang Layang. Thisfindingisnot asurprise asmost
diver satisfaction variables relate to the above fea-
tures (Table 1).

In the response to the open-ended question of the
best aspect of divers' visit to theisland, the underwa-
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ter features are highly noted. The magjority of divers
state that the best aspectsof their visitsarethe variety
of beautiful marine life, the beauty of the coral reef,
underwater landscape, and the excellent underwater
visibility. Easy accessto dive sitesand friendliness of
staff area so among the best aspectsof Layang Layang
Resort. On the other hand, in response to the open-
ended question of Layang Layang's worst aspects,
many divers complain of the noisiness of the non-
sound proof rooms, the absence of beaches and other
activities, and the poor quality of food. Diversrequest
that more activities and facilities be provided, espe-
cidly for their last day when they cannot dive. Among
the suggestions given are to provide spa facilities,
artificial beaches, and fishing.

Thereare several limitationsof thissurvey. Firstly,
the sample was too small and only sampled during
the month of September. Thus, the results cannot
really be generalized as representative of diversin
Layang Layang for the year. Secondly, the question-
naire was only provided in English. Because a con-
siderable number of diverswere from non-English-
speaking countries, respondent bias cannot beruled
out. The use of only 16 satisfaction variables is by
no mean exhaustive because many other variables
could have been included in the survey. In future
study, the emphasis should befocused inthe design-
ing of the questionnaire using more extensive scuba
diving satisfaction variables. Attempts should be
made to reduce ambiguity of the items, and
nonstandardized wordings and scal es should be used.
A larger and more representative sample size should
be targeted in order to obtain better and more reli-
able results for statistical analysis. More items on
the facilities should be included in view of the less
favorable feedback from the respondents.

Conclusion

Malaysia has emerged as one of the most attrac-
tive scuba diving destinationsin the world. Layang
Layang Idland, whichissituated off the mainland of
Sabah, is famous for its hammerhead sharks. This
pilot survey on divers satisfaction with Layang
Layang revealsthat diversare mainly European, in-
creasing in age, almost equal in gender, of high edu-
cational achievement, and experienced in diving.
Divers rate a high satisfaction level with their div-
ing experience in Layang Layang. The most impor-

tant contributors to diving satisfaction in Layang
Layang are the underwater features and how com-
fortable and easy it isto get to the dive sites. Divers
areless satisfied with some aspects of facilitiessuch
as rental equipment, marine educational facilities,
food and dining, lodging, and the lack of other ac-
tivities. It is recommended that the Layang Layang
Resort should use the strength of its most satisfying
diving attributes for the creation of accurate mar-
keting messages. Realistic messages will create an
achievable expectation, which then could easily be
fulfilled by the resort. However, management may
need to make a continuous effort in managing the
resort inasustainableway, especially whenthemain
satisfier variables are of underwater nature. The re-
sort may need to improve the provision of better
rental equipment facilities, marine life educational
facilities, rooms, and other alternative activities.
Future questionnaires on Layang Layang requirethe
improvement of questionnaire design and the
achievement of a better representative sample.

Note

1 PADI, the Professional Association of Dive In-
structor, is one of the major dive training agencies.
Thisagency certifiestwo thirds of new diversinthe
US, and onehalf of new diversthroughout theworld.
More than half a million divers were certified by
PADI alonein 2000 (PADI, 2002).
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