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Abstract: Problem statement: The aims of this study are to develop ubiquitousngoting
environment using Bluetooth (UCEB) and measurevtility and reliability on in order to support
student admission services in University IndustjaSgor (UNISEL)Approach: This study is based
on the descriptive survey research using revisethri@ogy Acceptance Model (TAM), known as
Pervasive Technology Acceptance Model (PTARgsults. This research involved all the aspects of
PTAM which are namely perceived usefulness, peeckiease of use, social influence, trust,
integration, attitude, behavioural intention anduat use towards using the UCEB. A total of 111
respondents were selected as a sample for thiy.stinis research is also conducted on the same
respondents to find out the user acceptance on U@EBupport student admission services.
Conclusion/Recommendations. The respondents were the academic committeesstafsstudents,
academicians and non-academician of UNISEL. A doshire was used to collect information from
the respondents based on likert scale to meadwrasxtent to which a person agrees or disagreés wit
the question. The quantitative data were analyz#guSPSS system to produce statistical inference
for Pearson correlation test.

Key words: Technology Acceptance Model (TAM), pervasive conmmt environment, social
influence,industry Selangor, Pervasive Technology Acceptancdel (PTAM), UCEB

INTRODUCTION handhelds to be effective tools in the classroom an
believes that they can have a positive impact odestt

. . o learning, especially because it is more realistiovn
computers and media devices now fit in our pocket?h ‘0 attai 11 ter to student rafi
and can connect us to a variety of information sesir an ever 1o attain a .1 computer to student ralio
and enable communication nearly everywhere we gd>clowayet al., 2001; Vahey and Crawford, 2002; Van
There is considerable interest in exploiting thegdt ~ Hoveret al., 2006; Champadaeng, 2010; Po-ketral.,
universal appeal and abundance of these technelogi@010; D'Silvaet al., 2010 and Azizet al., 2010).
for the educational use. With respect to the
technologies, ‘mobile’ generally means portable andProblem statement: Walking around any college
personal, like mobile computers, including devisash  campus today, the acceptance and usage of handheld
as handheld computers, mobile gaming devices ahd C&nd wireless technology is readily apparent. Sttden

phones. . = . .
Handheld computers, the devices used in this S,[ud)?cademlman and administrative staff use thesecdsvi

are roughly the size of a small calculator, easily!© t@lk, message (or even see) whom they want, what
portable, resemble computers in that they have aH'ey want and when they want. Currently, most of
operating system and software applications andnoftemobile devices are equipped with wireless technplog
depend on a touch screen for user input. (Bluetooth). Bluetooth is a wireless technology
Initial evaluation reports and academic researctspecification  designed to  enable  wireless
have yielded baseline data that indicate that gelar communication between small devices like laptops,
majority of teachers across subject areas consideDAs, mobile phones and others.
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The whole world is going mobile. Phones,
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But despite the widespread acceptance of th¢2006) argue that the benefits of mobile learniag be

Bluetooth technology, handheld and wireless

technology has barely made a dent in classroongonstructionist

lecturer room and administration office room. This
technology is supposed to help in supporting acaclem
administrative services such as announcement e§cla
cancellations,

notice of pre-registration subjects,

gained, through collaborative, contextual,
and constructivist learning
environments. Authentic learning environments in

higher education typically involve these charastars
(Herrington and Herrington, 2006).
This studying intends to examine the type of

called for meeting and others through the sendiihng oresponses of the development of ubiquitous comgutin
message to the mobile devices which equipped witlenvironment using Bluetooth to support learning in

Bluetooth technology with no cost involved, during
they are in the campus.

Many university teachers, uncomfortable with their
own use of technology, feel somewhat threatened b

higher education. The survey method used in thidyst
is an adaptation of the proposed extended on Heevas
Technology Acceptance Model (PTAM) by the
yesearcher. In addition, this study is also focusedhe

these new forms of communication knowing that inacceptance of the academic community on using
many cases their students are more technologyadmission system using Bluetooth, its impact aatlst

competent than they are themselves. Peters (200%) comparison with other types of student admission
found that teachers, who may be very comfortablesystem such as non-online(paper-based) and online
using computers, are not so familiar with mobile (internet based) system. The members of the academi

technologies-unlike many of their students.

community in this research that will be the respartd

From the observation, many students today aref the study, refers to students, academic adwasar
competent with ubiquitous technologies and that foracademic administrator in higher institution.

many they play an important part in their daily isbc
networking. The facility with which these small an
pervasive technologies are used implies that tlaeg la
great deal of potential to be used in higher edonat
However, for many teachers it is easier to prohitdt
use of these ‘disruptive’ technologies than to tis&
illicit use of communication methods that they

d

Pervasive computing: Pervasive computing embeds
computing and information technologies into our
environments by integrating them seamlessly into ou
everyday live. For over fifteen years, there hasnbe
study on novel technologies, infrastructures and
applications under the heading of pervasive computi
While design has flourished in this domain resgltin

themselves are unable to understand or detectén Ugntirely new areas such as calm technology, taegibl

Mobiles fuel rise in

Christensen, 1995).

cheating, (Bower and

computing and context-aware computing, evaluatibn o
pervasive computing has struggled because of the

The risk for university teachers is that they mayinherent challenges posed by evaluating systents tha
become increasingly alienated from many of theare designed to be woven into the fabric of our

students they teach. The educational and sociabgic
implications of these technologies are significéat
teachers, not only for the need to understand tag w

everyday lives. Traditional evaluation techniqueshs
as laboratory studies allow researchers to study an
refine specific aspects of a design (such as anfaue),

students communicate, but for understanding théut are not satisfactory for evaluating a techngkg

‘speeding up and intensification of system envirenin
interactions’ (Geser,
university context.
Despite the significant potential of mobile
technologies to be used as powerful learning taols
higher education, their current use appears to b
predominantly within a didactic; teacher centered
paradigm, rather than a more constructivist
environment. It can be argued that the current afse
mobile devices in higher education (essentiallyteon
delivery) is pedagogically regressive. Their adoptis
following a typical pattern where educators reverold
pedagogies as they come to terms with the capabilit
of new technologies, referred to by Mioduser (1988)
‘one step forward for the technology, two stepskifac
the pedagogy’ (p. 758). Adopting more recent theori
of learning has the potential to exploit the affondes
of the technologies in more valuable ways. Patteat.
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actual use in real life over time. In a laboratatyis

2004) that extends to thempossible to reproduce the richness of everydfey li

where unexpected events occur that can affect a
person’s interaction with a particular system. For
example, when evaluating a system that automaticall
gurns off a cell phone ringer depending on the exint
of the receiver, it is difficult to reproduce adictors that
would affect a user’s experience with the systemshs
as who is calling, why they are calling, what the
receiver is doing, the other people in the vicinity

To compensate for these problems, many
researchers have turned to-situ evaluation, where
participants interact with the system during thgirmal
lives over a period of time. Researchers utilize
techniques such as experience sampling, cultural
probes, observations, recall diaries, logs, questioes
and interviews to obtain both qualitative and
quantitative data about user experiencds:-situ
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evaluations tend to be resource intensive and oftsh behaviour) and the other reflecting social influenc
duration (i.e., a few days or weeks). Indeed, mamy (subjective norms). Subjective norms are definethas
situ studies utilize prototypes that are difficult tepioy  person’s beliefs that specific individuals or greup
for any length of time because portions of theesyst approve or disapprove of performing the behaviour
rely on non-existent infrastructure and must beTRA posits that peop|e would perform a Speciﬁc
simulated. behaviour such as using computers, if they belibae
While both laboratory anth-situ studies provide it would lead to positive outcomes associated with
valuable information during the design phase, ®eith using them. The behavioural intentions to use dlgtua
currently provides insight into user acceptance andead to actual system usage.
usage after the initial novelty wears off. Sinces th TAM has deep roots from a wide variety of
majority of proposed pervasive computing appliaaio theories such as the adoption of innovations, thst-c
rely heavily on infrastructure that is not yet wide benefit paradigm, expectancy theory and self-affica
available, understanding long-term usage andheory (Davis, 1989). The main goal of TAM is to
acceptance is of utmost importance for determiifiag ~ provide an explanation of the determinants of capu
technology/application is worth the required acceptance and user behaviour across a broad ednge
investment. Yet performing such an evaluation isend-user computing technologies and user popukation
difficult before the necessary infrastructure isitable. ~ (Davis, 1989; Davis, 1993; Daves al., 1989). Original
The problem, then, is circular, requiring an evéibra  'echnology Acceptance Model (TAM) posits that
to justify the necessary infrastructure investmand SyStem design characteristics, quality of the sysied
requiring the infrastructure to perform such antraining are among the external stimuli (variables)

: ; - bout which the user formed certain cognitive
evaluation. Thus, a technique for predicting loeg¥ a ; _ . ) ;
usage after minimal exposure to a prototype system responses (Davis, 1993; Dawsal., 1989; Davis and

needed to help direct researchers and industryrtsya Venkatesh, 1996). These responses are perceived

those technologies with the most chance of gaini usefulness and perceived ease of use of the syatain;
acceptance 9 gainsy they are of primary importance and relevance for

computer acceptance behaviours (Davia., 1989):

Origins of technology acceptance model: Research Perceived Usefulness (PU) is defined as the
into factors that predict Information Technologyrl —Prospective user’s subjective probability that gsa
acceptance has received much attention because SRecific application system will increase his or fub
major goal for many organizations is IT adoptiond an performance within an organizational context.
use (Money and Turner, 2004). The Technology Perceived Ease Of Use (PEOU) refers to the degree
Acceptance Model (TAM) is one such research modelto which the prospective user expects the targgetesy
Fred Davis developed TAM in the mid-1980s underto be free of effort.
contract with IBM Canada to evaluate the market  Further, PEOU also has a causal effect on PU and
potential and product development for emergingfactor analyses suggest that PU and PEOU are
personal computer-based applications in the aréas atatistically distinct dimensions (Davit al., 1989).
multi-media, image processing and pen-based he two variables PU and PEOU are, in turn, predict
computing (Davis and Venkatesh, 1996). TAM isto be linked to the affective response that isAttitude
specifically designed to study IT-adoption and asd  (A) toward the use of the system and to Behavioural
to predict and explain user acceptance of infommati Intention (BI) and ultimately the actual user beba.
technologies (Davis, 1993; Morris and Dillon, 1997) Use of the system or rejection of the syst®avis
With TAM, researchers and practitioners can idgntif et al., 1989). In addition, TAM also proposes a direct
why a particular system may be unacceptablédo relationship between perceived usefulness and the
users and pursue appropriate corrective stepggBa behavioural intention to use (Morris and Dillon,
al., 1989). 1997). System acceptance is defined by researelsers
TAM has origins in the Theory of Reasoned Actionthe potential user’s predisposition toward persignal
(TRA), articulated (Fishbein and Ajzen 1975; Davis, using a specific system and system acceptance teads
1993; Daviset al., 1989; Morris and Dillon, 1997). system usage (Davis, 1993; Daetsal., 1989; Morris
TRA is a model from social psychology, which is and Dillon, 1997). The ultimate objective of TAM is
concerned with the determinants of consciouslyto measure and explain the system usage behaviour.
intended behaviours. TRA postulates that intentittns (Daviset al., 1989). TAM posits that the influences of
perform behaviour are a function of two basicexternal stimuli are mediated through PU, PEOU and
determinants, one personal (attitude toward thes| leading to performance of the behaviour: Actual
554
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system usage. Figure 1 for a visual representaifon user’s physical and social context. Trusting thetean

Davis (1989) TAM. to keep that information confidential and not tasé it
The causal chain linking external variables tois an aspect of trust that must now come to the. for
actual use via the mediating variables namely pezde Second, the applications studied in the MIS domain
ease of use, perceived usefulness, attitude tousind)y have been relatively simple, static applicationat th
and behavioural intention to use. behave according to users’ expectations (onceetqin
) Many pervasive computing applications, however,
Revised technology acceptance: attempt to tailor their behaviour based on the exnof

Model: Pervasive Technology Acceptance Model  the yser and physical environment, resulting in
(PTAM): With technologies becoming pervasive in our pahaviour that is not always predictable. An agien

lives, both at study and at play, there is a neezktend .that does not behave as a user expects causeseth® u
technology acceptance models to account for thlsf‘)elieve the application is not functioning properly

broader domain and user group. Pervasive computinghus the notion of trusting an application to beha
moves away from the traditional desktop model of ; .
ertain way may play into user acceptance.

computing towards having technology embedded in thé
environment. Pervasive computing environments 'd'ffelntegration: Pervasive technologies are no longer

significantly from traditional workplace and academ gy ateq on the desk, but are embedded in the
settings in several ways: studied in other user

acceptance models. The constructs have not préyiouszg\éllz(t)nonafné;i‘lroﬂir\'gsusItregu'er?sgemitzlrafgtrlogsrsﬁgle
been studied in a model (Fig. 2). y )

account for how well the technology is integratetbi
Social influence: Kelman's tudy of social influence our lives. A person may reject a technology ifriduly
was motivated by his interest in understanding thelistracts from or interferes with their other aities.

changes brought about in individuals’ attitude by o .
external inputs, such as information communicated t Research design: The research uses two phases in

them. Specifically, his research attempted to ustdad ~ doing this research. The first phase is the deveép

if the change in attitude resulting from extern@nsli  ©f Ubiquitous Computing Environment using Bluetooth
was a temporary superficial change or a more Igstin(UCEB). This new system will be set up in selected
change that became integrated in the person’s valygace in the UNISEL. The second phase of this resea

system. He suggested that changes in attitudes ariglsurvey on this system implementation.

actions produced by social influences may occur at
different “levels.” In his view, the nature or ldvef Derceved

changes that took place correspond to differencéise © \ \

process whereby the individual accepts influence (o

“conforms”). In other words, the underlying process | & ovard oo sysem
in which an individual engages when he adopts iaduc e s
behaviour may be different, even though the rasgilti Perceived /

overt behaviour may appear the same. o

Kelman distinguished between three different
processes of social influence that affect individua
behaviour: Compliance, identification and
internalization. Compliance: When an individual pt$o
the induced behaviour not because she believets in i Perecived
content but with the expectation of gaining rewands :
avoiding punishments. Identification: when an T e ”

Fig. 1: Original technology acceptance model

Attitude

individual accepts influence because she wants tO| ryma Sovial iflocnee toward
establish or maintain a satisfying self-defining | vl (work using
relationship to another person or group. Interiaaiimn: environment)
When an individual accepts influence because it is
congruent with her value system.

Behavioral ¥

intention

A 4

Actual use|

Trust

Integration

Trust: Pervasive computing introduces an entirely new

set of issues related to trust. First, pervasivapdaing

environments often gather very intimate and persona

data about its users. Indeed, many pervasive ctngpu

applications rely on gathering information about aFig. 2: Proposed pervasive technology acceptana®imo
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This research is based on the descriptive survey
research. Meaning that researcher need the infaimat
from the people. The population chosen for thislgis
members of the academic community who are involve
in student admission system. However, the researche
has chosen the University Industry Selangor (UNISEL
as the target population for the study. This is ttuthe
fact that from the researcher’s observation, this
institution has an online student admission system
compare to any other institution. Besides that, the
reason why this institution are chose is simplyause
the researcher is actually teaching in this instituand
therefore knows the institutions well.

In order to obtained information for this study, a
guestionnaire was used. The questionnaire will be
distributed to all respondents concerned througdir th
respective lecturer who is academic advisor. Theoke
questionnaires will be delivered personally by the
researcher to all the head of faculty so that these
guestionnaires can then be distributed to all the
respondents through their respective academic @dvis
Each respondent is given one week’s grace to caenple
these questionnaires. Upon the estimated time fréme
researcher will personally collect all the questiaines
that have been sent out. This done to simply make s
that all the questionnaires were returned accolylizugd
within the stipulated time frame.

A total number of 110 respondents were selected as
a sample. In addition to this, an experimental aese
is conducted on the same respondents to find aut th

Server (embedded Bluetooth device)
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user acceptance on UCEB to support student admissid-i9- 4: Send the data

services. The respondents were the academic

committee. The academic committees are studenﬁ,Uide!i”e to applying Bluetooth Technology in
academician and non academician in UNISEL whichl-€arning:

have the handheld devices embedded with the
Bluetooth technology. The responses from

theSending data from Server to Bluetooth Phone:

respondents were very good. The researcher receivddefore we start, there are some preparations tat w

90% responses from the respondents.

MATERIALSAND METHODS

objectives of this research are to tested theieffiay of
Bluetooth technology to transfer data (an analypsis
transmission rate while delivering text messageges

have to do:

Step 1: Prepare the equipment.

We must prepare the equipment such as, laptop,
The research is held in a lecture room with allexternal Bluetooth and software to install the maé
respondents having Bluetooth phone (Fig. 3). TheBluetooth on the laptop.

and audio clip) and how this technology can supporBluetooth on laptop

learning in UNISEL (the guideline on how to applyin
Bluetooth technology in learning). This experimént
also to familiarize the respondent with the Bluétoo
application

The following Fig. 3 is illustrated the Bluetooth
wireless range in classroom. There are server
(embedded with Bluetooth device) interacting wite t °
student which having the hand phone which embeddet
with Bluetooth.

556

Step 3: Sending the data:

Step 2: Attach the Bluetooth device to the USB port
and install the software in order to using external

Choose a file. Right click and then click Send To,

go to Bluetoothand click Other if this
time being used

is the first

Figure 4 is illustrate the process of sending data

Select a device and the click CBefore
computer will search for devices

then, the
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celeat. Dovice 2 %] Make sure your hand phone is embedded with
S F i A Bluetooth technology and have software to create
Click the Risfresh buiton 1o updste the s messages such as Notes and Recorder for audio clip.
Devics Name Device Type Then on the Bluetooth signal on your hand phone
=Y Uriz=l. | Smart Phone F|g 5_7
Step 2: Create your text message at Notes or open your
sound clip in Recoder.
Status : Ready Step 3: After you create your text message or open
S e—— your sound clip, click Options to send the data via
T Ltk (Gl ) Bluetooth. (These steps may vary; depend on the

type/model of hand phone).

Fig. 5: Select the device
Step 4: Select the server name, for example “Server”

and your data will be submitted to the server

Bllistooth PIN Gor=Reg iest

@ RESULT AND DISCUSSION

Device Mame: Unizel.

Correlation is often called a vicariate correlatio
to designate a simple correlation between two
variables, as frequently observed in multiple
regression analysis or structural equation modgllk
correlation is also frequently called the Pearson
product-moment correlation or the Pearson. Accaydin
to Karl S. Pearson has credited on the assumgptiain t
two variables involved are approximately normally
distributed, the formula often performs well even
when assumptions of normality are violated or when
one of the variable is discrete. The Pearson catioal
analysis is used to analyse the relationship beatwee
LOPYINENS the variables as shown on the Table 1.

The variables include Score A that there will be a
positive relationship in perceived usefulness tasar
using the system, Score B that there will be atjp@si
relationship in perceived ease of use towards utsiag
COMMUNITY CRIME PREVENTION AND SAFETY doc system, Score C that there will be a positive
From 'C:\Dacuments and SettingshAdministratarshy Documentsh'to File relationship in social influence towards using the
Transtert system, Score D that there will be a positive

relationship in trust towards using the system,r&d®
that there will be a positive relationship in intatpn
towards using the system, Score F that there wilab
positive relationship in behavioural intention tods
using the system, Score G that there will be atpesi
relationship in attitude towards using the systemd a
finally Score H that there will be a positive réaiship
«  Bluetooth PIN CODE request in actual use towards using the system.
«  The data has been sent to Smart Phones or other According to the correlation analysis, it is found
external Bluetooth devices that Score A perceived usefulness towards using the
system has a positive relationship between ScateB

Sending data from Bluetooth phone to server: is perceived ease of use towards using the system,
Before we start, there are some preparations teat wScore C that is social influence towards using the

Eefore a connection can be established, this computer and the device
abaove must be “paired.”

The Bluetooth paiting procedure creates a secret key that is used in all
future connections between these two devices to establish identity and
enciypt the data that these devices exchange.

To create the paired relationship, enter the PIN code and click OFK.

Bluetocth PIN Code: seenne

’ Ok ] ’ Cancel ] ’ Help

Fig. 6: Bluetooth PIN CODE request

Capying fle...46080 of 46080 bytes

Fig. 7: Data sent

have to do.
Step 1: Prepare the equipment.

system and Score F that is behavioural intention
towards using the system at 1% significant level
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Table 1: Correlation matrixes between variablesciore a, b, ¢, d, e, fand g

Score A, Score B, Score C, Score F,
perceive perceive social Score D, ScoreE, behavi Score G, Score H,
usefulness ease of Use influence trust integratiomtention attitude actual use
Score A, perceive usefulness 1.000
Score B, perceive Ease of Use 0.402** 1.000
Score C, social influence 0.294** 0.385** 1.000
Score D, trust 0.148 0.249** 0.142 1.000
Score E, integration 0.203* 0.280** 0.555** 0.181 1.000
Score F, behavioral intention 0.284** 0.230* 0.086* 0.180 0.206* 1.000
Score G, attitude 0.052 0.133 0.167 0.083 0.102 410.0 1.000
Score H, actual use -0.096 -0.187* -0.085 0.048 169. 0.027 0.008 1

(**): Correlation is significant at the 0.01 levét): Correlation is significant at the level 0.G5el

Whereas Score A has a positive correlation withr&co As for Score E the integration towards using the
E that is integration towards using the system asystem is significantly correlated with Score F the
significant level of 5%. Score D that is trust tod&  behavioural intention at 5% level. Score G theadi
using the system and Score G that is attitude wsvar towards using the system and Score H the actual use
using the system has a weak positive correlatich wi towards using the system has a weak positive and
Score A and finally Score H that is the actual useweak negative relationship respectively with Sdére
towards using the system has a weak negative Score F the behavioural intention towards using
relationship towards Score A perceived usefulness.  the system has a weak positive relationship witbr&c
Among all the factors that are being tested on thés, attitude using the system and Score H the ackel
relationship towards perceived usefulness of ugiireg towards using the system.
system, we identify that perceived ease of use has Last but not least, Score G which is the attitude
strongest association with perceived usefulnesardsy  towards using the system also has a weak positive
using the system that is 40.2% as compared to Isocigorrelation against Score H the actual use towards
influence 29.4% and behavioural intention 28.4%. using the system.
Test on association with Score B perceived ease
of use, it is found that Score B has a positive

correlation with factors such as Score C social . . .
influence towards using the system 38.5%, Score D There is no doubt that technological change brings

trust towards using the system 24.9% and Score Bbout social change. It is obviously that computers

integration towards using the system 28% at algha oappear to be everywhere today. By examining the

1%. Score F that is behavioural intention towardsPearson correlation, it is found that social infloe has

using the system, has a positive correlation witbr&  the highest value in correlation when it relateshe

B while Score H that is the actual use towards gisin integration towards using the system that is 55.5%

the system has a weak negative correlation at 5@ le sjgnificant level. There is a positive relationshipwell

of significant. Score G that there will be a pag@ti pepyeen perceived usefulness and perceived ease of

rglatlonshlp in attitude towards using the systen.d. 8 towards using the system, 40.2%. The third highest

fmall_y Score H that there  will _be a positive \oe in relationship that is 38.5% is between pieed

relationship in actual use towards using the system ; .
gase of use towards using the system and social

When it comes to the relationship between Score ﬂ ) ing th ; With th it
Social Influence and Score E that is integrationatals ~'"''UENCE 1N USING the System. With these reswlis,
can conclude that computer acceptance and user

using the system, it is found that there is a gtioositive ’ _
correlation 55.5% and Score F that is behaviouraP@haviour across a broad range of end-user congoutin
intention towards using the system 3.6% significant technologies and user populations has a greateacimp
1%, Score D trust towards using the system andeSBor when it comes to the relationship with social iefice.
attitude towards using the system has a positive

relationship with Score C and finally Score H tiotual REFERENCES
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