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1o the learming provess 1% i last decade the wicfalnexs of mobile techmologies for mamy
Sields of acoivity has beem emphasized This paper intends o analyse the behavior of &
MWMM*MMAcMMMMD
modde learming ond techmologien e vwvey wan adwinistered in the Unbvorsiy of
Ecomomic Stwdiex in Bucharest Romemia 4 combination of axploratory research
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Mwdents whew focieg the porentisl omplemenvation of mobie devices in thewr lrarning
process. A st of procedares were wred for pachering emd wnalyting more than 300
odservations from a heteropemeous populanion The reswlts show that from o lechned
perspective mobile fearming i foamie, however, a lock awarencn and wnderstanding
abaut this new way of learning 2l Minders s cffective implemencation of mobile learmng
Furthermore, the reswivn revedl several ttaver that need 19 be resotved in order 1o schieve
the effective imsegration of mobile lechnologier and for bmpiemesting & wobile learning
oviem. Based on these insights, this paper affers several contribwtions with respect o
andersionding and creating @ Nnk ar well ar closing the carrent gap Setween uwdenny’
dearning procexs and mobile techmologies
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L INTRODUCTION

Mobile Jeaming is s wmstrumest for leaming activitkes that is
complementary to the range of instruments that teachers can employ in the
educational system. Amongst other things, mobile learning system allows students
to take online courses and exams and to submit feedback and projects from
their mobile devices

In order 10 determine all the requirements for the developmest and
implementation of & mobile leaming system, all participamts in the leamning
peocess—ie. both providers and reciplents of education—need to share their
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opinicess related 10 the implementation aad use of mobile leaming systems a
education. Mereto, this stedy administered & wervey among undergraduste and
graduste studests. The sims of this survey was toc (1) find out whether students are
prepared for mobile learming o terms of mobile technclogies (including software
and hardware); (2) identify stadents’ shills related 10 using mobile techmologies; (3)
masess shadents” level of keowledge regasding mobule learning: (4) idemeify the
perceived impoctance of several characteristics of mobile learming apphications.

Pocatilu and Boja (200%9) ssalyred vanoss technologies that are sned for
mobile leaming We will draw om some of these wechnologies 10 asalyze the
potential for implementing a mobile learning sysiom o the Faculty of Cybemetics,
Statistics and Informatics s Bucharest Univensty of Economic Studies, Hereto, we
socd %0 obtain a better understanding of existing mobile technologies; define
minimal standards for wser hardware and software, etimate implementation and
maintenance coats; dentify the degree o which participants are ready 10 we a
mobile learming syssem

Before designing the sarvey, we reviewed existing surveys in the field of
mobile technologices i education. For example, Raw, Gao, and Wu (2008) stedy the
impact of mobile and Intermet technologies on studest learming motivation,
prossure, and performance. Pocatily and Boja (2009b) identified several quality
metrics related to mobile learning processes based on a survey that ook place st
the Faculty of Economic Cybernetics, Statistics and Informatics in Bucharest. The
study identified numerces factors that mfluesce the learming process, imcloding
mobile keaming. Thoy analyzed the quality ortieria taken into account for mobile
Jearning applacations. Danail and Hristov (2006) describe ubigatous characteristics
and technological aspects of mobile leaming Chang (2010) proposes an infoemal
learning-agent-based system called (ColeP) that allows students %0 discuss and
solve probloms in a collsborative way. Ivam and Boja (2004) present several
statistical methods and technigues applied on software qualaative and quantzative
analysis. Some of them are used in this paper for data analysis.

A study by Sharma and Kitchens (2004) revealed that along with the recest
advances in technology, » change in terminology also followed. The tramsition
from e-Leamning 10 m-Learning force the users 10 adage their language in ceder o
describe better tho objects used in their daily hife, as depected in Table |

o Learning m-Learming
Computer Mobile
Mulimodia Obyecty
Inlcractive Spontaneous

Bandwsdth GPRS, 3G, UMTS. Bluctooth
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Besides the wechnological influences that drive wsers in one direction of
another, the scientific community also experienced e important reaction %0 the
procccupations in the fickd of m-Leaming how, & swady by Krassie and Chun
(2009), revealed by identifying & number of 25 scientific ssanifestations froms
which 18 of them were jounsals snd the rest were conferences events. Also is worth
to mention the scope of these events categorized i gomeral cvents, who approach
the field of m-Leaming. debating basic notions aboet mobile techoology xed
spplications, and specific events, exclusively dedicated to mobile keaming.

The mportance of modern technologies In edocation (like mobile and
cloud computing) i empbasized in Batagan (201 1) where the educational systom is
soen as a core area for future smart cities.

Adding sscther dimension 10 the learming process can only improve the
Quality characteristics of it due 1o its complementary approach. Additional
operations made with mobile devices sdd attributes Like mobility, spoatancity,
efficiency, easiness and tegrability with other ¢-lcaming systems, to the learsing
panadigm

Meamning comes in students’ ald by facilitsting access 1o leanming
materials, tests and Quizzcs, access 1o gradebook, instant messaging betwoen them
and instructons. Two aspects must be taken into account when discussing about m-
Learning that are: the penctration of mobile techaologies in teachers’ activitios and
on the other hand the imegration of mobile keamang applications among students

The remainder of this paper &s organized 2 follows, Section 2 begins with
a clarification of the key concepes reganding mobile Jeaming systems underlying
this study in order to provide a clear overview of the stwte of the ant in the
rescarched arca as well as to identify the downfalls and niches of mobile leamning
techaologics. Hereto, a litersture review of the odwcational framework and the rode
of mobile commwanication technologies in education s condected.

Section 3 describes the research design of this study including methods for
data collection sad analysis as well as Bypothesis. We also present the survey
instrument used 0 obtain insights about how mobile technologies penctrate
oducation and how well they fit into the educational process st this moment.

The results of the servey are analyzod in section 4 and interpreted in
section § m crder o show how these mobile learning technologies are and could be
used m educational process.

Finally, section 6 comtludes the paper in which we discuss somse of the
current lmitations of our approach, describe extensions of this study in onder %o
overcome current hmitations, sad provide movel ideas about potential wiys
which mobile learning technologices can contribwte to leaming activitios.

L. THEORETICAL FOUNDATION

2.1 Definition of key comcepts

In this paper we provide the following definitions of the core
concepts based on Pocatite and Boja (2009b),

A mobile application is a special type of software application particularty
developed to be used om mobile processing wsats with limited processing power,
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storage and program memory snd input capabedities.

Mobile learning, also referred to as m-leaming, is the process of delivering
educational comtent 0 individuals through mobile technologies and devices. The
core components of this process are the mobile leaming device (MLD), mobile
educational software (MES) and mobile learning content (MLC),

Mobile learming devices repeesent the hardware component undertying
mobide learning and mclude any mobike clectromic device that can be configured
and has & ménimum set of features that can pruvide support for exccuting and
maraging software spplications. Mobile devices that comply with these
requiremsents are PDAs, smartphones (with and without touch screens), some
mobile phones and tablet PCs.

Mobile educational software s the software constituent of mobile learning.
Its role is to deliver information and 1o imeeact with the wsery. MES ussally runs on
mobile devices, but it cam run on any device In onder to provide mobile contemt
software runs outside a mobile device (for example 0n a server). MES varies and it
can be a stand-alone, a web based or a distributed application. The architecture s
very impartant because the functionalities, requirements and costs differ between
differeat types of architectures.

Mobile learming comtenr inchudes text, graphics and multimedia coment
like audio, video and snimation. MES can deal with defferent content types and cas
be cxther genoric (any comtent type) of specialized.

1.2 Fducatiosal framework

A mobile learning system can be seen as a part of a virtual crganization.
Figero | depicts the architectre of an education system model and highlights the
various entities involved i this process. The education system is scen a5 a black
box and the figure highlights the multiple information flows within the system. The
mdmb&“ﬁ.bohwmﬂwkmﬂm&inmy
cybemetics system
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During the oducational process, the stadent intoracts with the teacher while
simultancowsdy using & compatational device (mobile or deskiop) equipped with
specific m-leaming software. The leaming content in provided and uploaded by the
scacher, alboit by means of an administrasce, using dedicated software.

Both e-keamming and m-learning systems caa share the same learning
content. Usually, the mobile learning system needs additional software for content
processing to be compatible with mobile device capabilities.,

Using mobile technologies in educatsosal process is not exchusive, rather
these are complomentary to other traditional edocational Wols and systems.

Using mobile infrastructres (n the educationsl process has several
advantages and disadvantages. The main advantages of wsing mobile technologics
in edecation include: instant, anywhere/amytime sccess o leaming resources from
nuywhere; the ubiquity of mobile technologics, comtent personalization through
lecalization, based on geo-locatom and mobile services.

Despite those advantages, several disadvantages must be acknowledged
including: the high costs of devices and services as woll as small displays that
might not be usable by evenyome.

Passey (2008) emphasizes that certain sctivities in the educational process
can be improved usimg mobile techeologies. He considers that the implemsentation
of mobsle tochnologies has to take into sccount theee factors—technical, political
and cultural—m additwon to the koy factor, namely the learning activity.

1.3 Mobie commumication technologies in education

It is necessary 10 ientify hardware, software and service requiremsents for
& mobile leaming system. From our perspective, the minimal requirements for a
mobile learning user are: a mobile device (mobile phoae, smanphone, PDA, tablet
PC), mobile web beowser; Intomet access through GPRSEDGEAG services, Wi-
Fi or a Bluctooth-basod metwork; and studesty’ prior experience with mobile
sechnologies.

The costs related 10 implementation and use of & mobile leamning system
inchede user and instiostional costs, which include both fixed and variable costs.
User costs include the cost of purchasing mobile device and services (e.g. Mobile
Intormet). Institutions costs encompass snplementation and maintenasce coats.
Implementation costs are relased w0 facilites, hardware, software and manpower
(work). Handware costs, in tum, are compound by the costs of mobile learming
server, testing devices, network infrastracture, while the cost of software includes
the cost of operating system, mobide learning platform, database server and other
applications. Finally, costs are associated with the developmens,
and mastenance of the systom as well as the actual lkeaming costent (copyright)

3 RESEARCH METHODOLOGY
3.1 The methods used for data collection

This study builds oo & survey that was administered as part of an existing
research project (Pocatilu et al, 2010) of which some initial results were peesented
in (Pocatilu and Clurea, 2011). The survey was performed among the students in
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order to identify. existing comditions of hardware and software available on
students’ mobile devices, stedenty’ usage patterms for mobile sorvices and
spplications; and students” perccption of the wse of mobile devices i education.

The survey encompassed 20 questions related 10 the following topacs:
peneral  imformation, existing mobile hardware aad software, services and
spplications used, and the use of mobile leaming services.

The general information questions included amongst others gquestions |
regarding student age, gender, and year of study. |

The questions regarding hardware and software charactenistics of existing |
mobile devices aimed to identify existing infrastrocture, 10 establish if the existing |
mobile devices are ready o be used with mobile leaming applications. Based oo
these insights, hardware sad software requiremsents for differest levels of mobile
learming functionality are proposed and existing configurations are compared
against the different levels of mobile learning functionality to check the degree of
complexity.

Each mobile device has 2 number of capabilities of which moee or less are
used. Heace, the guestions regardimg how cxisting mobile services and applications
are important in order 10 entify which capabilities are used and what facsors lmit
or block the wser 1o use the device at full capacity.

The questions regarding how mobile services are used in education via
mobile learning are aimed 10 study if studests currently know about and use mobile
leamsing applications, their perccption regarding the characteristics & mwobale
leaming application mest implement, advastages and disadvantages of using
mobile learning on & regular basis and preferred ways of debivering mobile leaming
content 10 the end-users.

The methodology used i relying on peimary collectod data by means of &
collective servey which containg a mixture of closed and opened ended questions.

3.2 Participants

The wevey collected data from 333 stedents from the University of
Economic Studies in Bucharest. The students attended ome of the faculties of
Marketing, Commerce and Cybernetics, Statistics and Ecosomic [nformatics. The
sodents came from the finst, second, third and fifth year of study. All stadents
have m common that they attonded on classes of economic informatics, mulimedia
and mobile device programming.

The mean, the average valwe that is the most mportant and relevant
measure, is caloulated wsing the sum of all chservaticns, divided by the number of

observations, as:
PR X TLE
n
whero P
* X, - the { observation of the sample, with | = 1w
* - the dimenion of the sample,
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Using the mean value, the variance valse is caloulated. It descrides the
degree of observations scattering, compating the sum of the square differences
between the values of the sample and the mean, divided by the number of
observations.

S X’..I(l. -5

n
The variance is 8 measore that can take valees between [0, o0), If 5'=0, the
kowest vanance characiorinos a sample of observations which has all the values
equal 10 the mean vadue. If 5% = o, the highest value characterizes & sample of
observations that are widely spread,
The amplitede, 4 value, also characterizos the sample of observations,
measuring the differences between the maximum sod the misimum valve, wsing
the formula:

A Xan ™ Xpuin
where:
* Xy ~ the maximum valve of the sample of observations,

Xy = MR =TZ X,

The sampling method i very important in data analysis. Ruxands and
Sescurcans (2006) present several sampling methods, of which simgple random
sampling and stratified sampling are meationed here

If ssmple random sampling is used, every set of » individuals (the sample)
selected from the population (V) bas the same chance 1 be chosen, The sampling
could be with replacement or without replacement.

The stratified sampling is used when the population is divided imo X
groups (strata). The stratification could be proportionste or disproportionate. In
order 10 maximize the survey precision (Neyman allocation), the optimal sampling
size for k* stratum (7,) is given by the formula:

Wy

-
n Ewa"’c‘i
where:
w, - sample allocation;
o, - standard deviation of stratum &,

The sampling method applied for this rescarch was » madom sampling
without replacement. Determintag the sample size takes imo sccount the
parascters presented in Table 2, based on Titan, Ghita, Tranda (2005)
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__Table 2 - Parameters used when estimatiog misimum ssmple size

w ! S)_-hol V.hc
C_ooﬂdcm fevel 100%(1-a) | Me) Q0.00% ( a=0.1)
Accepted error msargin d | S.00%

- S : !

Vartance s | 0.25
Populaton urze , N J. 10000

The minimsem sample sire s ginven by
i e

Pee — the misimum computed sample size based on the chosen
parametens;

¢.,-~wmon&--mm & value;

5 - the estimated variance of the population (maximens is chosen),

& - the squared acceped crror;

N ~ the target population size for the results to be repeesentative.

For the choson parameters n, = 264 As the consadered sample has moee

than 264 data poimts the validity of the results is assured for the considered
parssmeter values. Further, the emmor given by the considered sample size for a
confidence lovel of 9% is 4.43% and for a confidence level of 95% would be
$.28%. We consider that the sampile is representative for the facultios that studests
represeot.

By gender, the sample population s distribeted as presented in Table 1.
There are more female students thas male students, which is representative of the

peneral population.
TﬁbJ-Su,hdhmbumtym

[Gudw hvpm:-

| L. Ahas dadrmas
M | 39.00%
F | 61.00%

e t——— —_—

By years of studying, the distribution of the sample population is presented
in Table 4, There were no students i the fourth year of stody. Also, the majority of
students were i their thied year,




Mobile Leamning asd Mobile Tochnobogies i Academia- A Case Stusdy

Table 4 - Sample distribution by year of stdy

Year of study Volume
i L)
I 12
in 69
v | 21

Ihe years | 10 I commespond to undergraduate studics and years from IV
sad V correspond o graduate studies

Furthermore, the survey results showed that all the stodents bad mobile
devices

4 RESULTS FINDINGS/RESULTS SUMMARY

The staly addressed three main topics, for which the ressdts are presened
below, namely: hardware and software mobile device charscteristics, mobile
services wage, and mobile leaming propagation

Category | -~ Hardware and software mebile device characteristios

e fint set of servey itoms relates to the existing hardware and

software conditions. In this respect, the survey revealed that all the students had
mobile phoaes. By manufacturer, the distribution Is formd in figure 2

Manufacturer

S 1o Ty
Figure 2 - Mobile device distribution by manefacturer

he populativa studied consivted of young male and fomale students with a

distribution stated in table 2. The paper also wishes to determine the significance of
the study with regards to the separation of students by geader By aggregating the

57




Pasd Pocatilu, Adraan Visolu, Mibai Domea, Wietske van Osch

results for cach differemt category, we can coaclude further if there are sy
differences between male and female stodents in their use and knowledge sbout
pew mobile technologies ia general and mobile leaming techoologies in particular

Having more female stodents than males s representative for the
population from which the sample was deswn and therefore does not imfluence the
reliability of the results.

As ways of accessing mobile telephoay services, 66% of the students use
prepaid services whereas 34% use poat-pesd services

Regarding the opemting systemn installed on the devices, the distribution s
presented i figure 3. As it can be obwerved, more than half studests do not have
knowledge about this aspect,

Operating System

Other. 1% WL 6%

Figure 3 - Mobile OS distribution

Regarding the input method, wsed %0 imteract with the device, 65% of the
students have numerical keyboard, | 1% have QWERTY type keyboards and 24%
have virtual keyboards on their souch screens.

The output screen is color in 98% and mosochrome in 2% of cases.

Storage capecity is in 46% of cases less than 1GB, in 32%of cases between
| GB and 3 GB, 10% of cases between 3 GB and $GB, ln 7% of cases between §
OB and 16 GB and in 3% of cases more than 16 GB.

The mobale technologies implemented in stodents” mobele devices show
that such devices are able to perform complex tasks. Wi-Fi permits access 1o
wircloss metworks and if sach metworks are further connected to the Internet, then
Internet acoess is obtained bypassing the data service of the GSM network. Wi-Fi
i found on 30% of the devices. Bleetooth permits close raage conmections between
devices. Vanous services and applications such as file shareg or hands-free use
data exchange via Bluetooth. Blsctooth s found in 92% of the devices. IrDA is an
older form of close mage connection between devices. I lacks the speed and the
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usability of Bloctooth as devices exchanging data mvest comply to physical
restrictions such as perfoct alignment of infrared emisters and recepons. DA is
found im 17% of the devices. 3G is & st of welecommunication standards that once
implemented offer improved transfer rates over the GSM network. 3G s found in
44% of the devices. GPS allows peecise geographical localization of the device.
GPS offers the basis for location-based applications and is found in 31% of the
devices.

Based om the findings regarding hardware snd software characteristics, a
profile of the commcn mobile device used by the students in this sample may be
wmwbenWmemww
larger than 1GB, photo and video camera as well a5 Bloetooth connectivity. This
mobile device profile is important when designing mobide keaming applications 1o
ensure effective usage of such applacations by students.

Table S - Phoses distribution among students
PHONES
Baon
Ohers E T

v 1 3 & nNn “ 21 n 0 1 8 1
g 078 233 288 5504 1085 1628 020 000 078383 100.00
F

1 2 M 0 34 2 3 1 3 3 W™

040 0681178 4002 1863 1422 147 040 147 147 10000

T 2 5§ 2 M 2 o N 1 4 &8 M
080 150 71 5135 1582 1502 3130 030 120240 19000

Table 5 provides more detailod imsights mto the phose distribution among young
male and female students

Category 11 - Mobile services ssage

The second set of survey items rolates 1o the different uses of mobile
services by studests. An important service for accessing information is the
Intermet. With respect 10 the main uses of the Internet on mobile devices, 12% of
the stodents answered they use the Insernet for navigation, 22% for accessing email,
1796 for entering social network sites, |0% for watching movies and/or listening to
music. Furthermoee, nearly half of all respondents (46%) do not uso the Intomet at
all and 20% of all respondenas do not have Intermet services enabled.

Another important aspect of usage is offline applications provided by the
mobile device. OF the studests, 17% we chat featorcs, 8% use organizers, 95%
e SMS scrvice, 19% use MMS, 44% e Voke services, 70% listen 1o offline
mvesic, 46% play pames, 64% view pictures, 19% use navigation sad 2% use
mobale banking services.
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During their everyday wsage, stadents become aware of limitations and
drawbacks of mobile devices, such ax: The small screem, which limits the viewing
of complex graphical represcntations ssd also imvolves significant eye effoet for
reading (as mestioned by 26% of the students). Lack of sufficient knowledge
rogarding tochnical clements yuch as device engineering or techascal terms afTocts
wsage according 10 11% of the studonts. Mobile devices are built on low power
consumption princples and thas negatively influences processing power, a concem
mentioned by 32% of the students. The difficelt conflgurstion of services is a
drawback for 17% of the stedents. Devices are mostly dependent om the GSM
network and a Jow level of signal negatively affects usage scconding 10 34% of the
students. Many data services such as Internet access imply high costs, thereby
ferther impeding widespeead usage sccording %o 41% of the studonts. Finally,
standby time—which is necessary from the perspective of rapid battery power
consumption—hence low autonomy negatively affects 25% of the stadents

Students furthermore asscssed wircloss infrastructure, revealimg that 33%
e Wi-Fi, 27% have devices capable of commecting to Wi-Fi networks bat do not
e it and 40% do not have wircless Internet access.

Beside the built-ia software that comes with the phone, installed duroctly
hhwﬂi.m“mmﬁliybhmllm&w‘mmdh
other developers. The students installed third party applications—i.¢. applications
that are not peeisstalied on the device, like instant messaging navigation,
dictionaries etc. 0n their phones m 44% of cases whereas $5% did not.

Based ca the samplo population, the study aims to disentangle how mach
time is usually spert on wing mobile technologies in different sorts of activities.
Thhlmwwmufwmm&mismhw
Figure 4 presents the results rogarding the destridetion of stnents per hour interval
() and the means (b)

* . .-

«» 2 A 3280 2D

a) - reqamal

Mnl-ﬂo&‘cﬂuwmwu)ﬂ(»
The values presented in Figure 4 were computed based on the total sumber

of responses per studont category (a) - male and fomale - after which the
sggregated values were determined wsing the following formula




MMMMM&'I'WMAM:ACWM

l" p
UH, = Ve
where:
Ull,—lhflontﬂudv&nnprmmmdm&rojbm:y
category ).
n, — the nuwber of observations per category .
Py = 007 1 i the value belongs 1o the | category,

Studying bow students use the devices and the mobile services shows the
degree to which device capabilities are used As the resulty indicate, the most

thmtmabmmnoobiwwwybuwcwimpldby
Intornet services.

Category 111 - Mobile learning services distribution in (he ncademia

T\cmwmofmqmmUubbu.ﬂonh
un-umu.-mmmm'mmwm

mmwmwwm-enmumahm.m
results show that 21% heard of it Sroagh the knternet, 26% knew of it from inside
the univeesity, 3% knew about it from traditional peess scurces and 56% did sot
know the concept at the time of the survey,

When ashed what domains mobile technologies cam be useful for $2%
Mmdlhuﬂmmmﬁnllnehool.ﬂ%wmlhymuﬂh
nlf-omdymdﬂ%nidlhymmﬁul-o&mqmgim.dcﬁiﬁmo{
mobile learming before asking these questions.

The acteal implementation of mobile services in an academic context and
in particular for educational parposes dopends cn & set of mobile service features.
mwmwmmuﬁprmmdwmuimofmho(
these service features. Figure § peesents the average values for each of the featwres
included in the servey and a histogram representing the most common values for
cach feature.
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Meers

The scven characteriatacs analysed are tested using the ANOVA Fotest for
the equality of means between series (Neter, J, et al, 1996). ANOVA Fotest is used
for detormining the difforences between means for different populations under the
sssumption that the population variances are equal, Let U, sad U; be independent
m:lloln varisbles, having Uy ~x7(ny) and and Uz~ x*(m;). Then, as in Wackerly
et al (2008)

U
v/—"‘w(-,.n,)
'/l;

The F-tost statistic is calowdated based on the between group varisece, 57
mnd the within group variance, 52 for the population groep analyzed:

-]

: (n—l);n.ﬂ.’. = A g
=05 (- 1)
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- L 3
7, .;51.9 .Zi‘_'.'.fz
2

g ~h)*
% .ET" (ne1)

Under Hy and assuming varisnce homogeneity, the statistic test has &
distribution of Fyy 4 (Neter, J, et al, 1996).

Table 6 presents the results of the ANOVA Fotest showing that all seven
charactenistics aro statistically equal,

With a probability of 0.002, we conclude that based on the F-test value
akuhd&ncdmhwvahhfﬂ&euhmww
showed that statistically there is no ssgnificant difference between the mean valves
dmhwm.mmukdu&omuhhmdomwm
distinguish betwoen these characteristics.

The students were asked 1o identify advantages of using mobile devices in
hMmM?&liMMMI&yB.
major advaatage thamcfﬁa‘uxyum)mm-nw
advantage of using mobile devices in the loarning peocess. Besides these notable
sdvantages, 7% of respondents asvwered that they were unsware of advantages o
that time and 2% claimed that there arc no advantages 10 mobile learning.

Table 6~ ANOVA F-test for equality of means

Included cbservations: 287

Method o Value Probabilty
Arave F-Sost 019 1s 171 002
$td. Brr. of
Nerable | Count Moan =d Dev. Mean
Securty 84 3475382 1204000 0071495
Eose of se 285 40W 0929 0058230
Spood e 30087 1067681 0063354
Costs 280 e 1122160 0008048
Accoss 734 J&wn QUTH2S1 Q05N
Irferacirety 288 Assumn 1015745 0080062

—ty 287 417 092872 O
Al 1560 JAS4TOO 1070081 0024137

wingdmmmwmemllmﬁuaom
mm-ummwmummpmmmmd
mobile devices. Another 1% of the students mentioned other disadvantages such s
the lack of knowledge related %0 mobile technologics. Besides these notable

mll%lMMM\mmnofdimdm
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clasmed that there are no disadvantages

A number of mobsle learning scrvices were sdentificd, aad studerts had 10
pick those they considered most wseful in their education process. 76% of the
studonts argued that mobile learning services are esost useful for accessing courses
end stody materials, $1% comsidered seading/recenving bomework via mobile
devices useful, 41% indicated sccess 10 discussion forums as wefl, 15%
considered mobile devices useful for evalustion, 57% would use mobile devices for
reviewing their marks and 44% comsadered moblle devices usefl for student-

Finally, students were sbod 10 choose what type of content should be
provided if they were 10 use mobile leaming applications. S4% of stodents
preferred office type documents (word processing, spreadsheets, presentations eic.)
followed by PDF docaments (45%), web pages (36%), twtorial video clips (26%) or
stand-alone, dedicated applications (11%)

5. DISCUSSION

Based on the abovementioned results, several conclusions can be drawn
regarding the implemsentation sod wage of mobile devices in the learning process

Fiest of all, the mobilo device type is relovant bocause of the relation
betwoen the mobsle technologies” stage of developenent and the implementation of
mobile learsiag i academia

Froms these resalts #t can be concluded that both male and female studont
population are using primanily Nokia mobile devices, with figures well detached
from the rest of the feet. Furthermore, more young men than women use Nokia
devices. Among female stadents, other devices, like LG phones, are more common,
which may be relatod 10 the fact that womsen value design and other features more
than performance. Another important aspect is the cost of mobile devices which
not fully justified from the results obtained from the survey.

Let CMD be the cost of mobile devices which iscludes: existing
techmologies like WAP, GPRS, GPS, 3G, Wi-Fi, Bloctooth, IrDA or features like:
photo camera, polyphonic sounds, toech scroen, and operating sysicoms,

Let CPD be the positive cost which includes the technologies and foatures
that are intensively used aad OND be the negative costs which includes the costs of
technobogices and features that are ot often wwed when dealing with mobile devices
where

CPDAOND ~ CMD

In this case, let UMD be the usability of mobsle device defined as the ratio
between the positive costs of 10al featwres and techaologies used in a mobile
device and its market price including all the existing foatures:

cPD

UMD = E‘—‘-D'.

The wability metric takes the following values: UMD € [0.1) 1t unD = 3
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Price per unit is at its best level, otherwise If UMD = 0 than the mobile device's
technologies and features are not wsed a2 full capacity.

The charscteristios wsed 10 describe the importance of mobile services
implemented in education included all Linds of aspects which can be considered
important, namsely.

* security - the feature that makes a mobile service safe and less
vulnerable, security represeats the manner in which mobile education
services give reliable and accurate information to users;

*  ease of use - the characteristic which helps users sndenstand and woek
faster and cormect with modale services in education;

*  specd -~ roprosents the characteristic that tells us how fast a mobile
service is working, e.g. how fast it savwers users” roquests;

¢ costs - is the price of using the mobile service (energy cost, monthly
fees, time) and the price of implementing i, of having it (acquisition
price, the price for a mobile device compatible and which can nm
those kinds of services);

®  mcoess - the featare relsted 10 how casily the access %o sach services
can be provided. if users need special miributes, spocial skills 1o use &,

*  interactivity - the characteristic which makes users 10 enjoy using the
scrvice and access it regularly,

* iy - wtility feature is described as the uscfulness perceived by the
end user with regards 0 the operations made by wsing the mobile
device m the mobiie learming envirosenent implemented in

Table 7 doscribes the coerelations betwoen cach chamcteristic takisg w0
consideration the faculty 10 which studonts belomged (Faculty of Economic
CM&.M::-&IMFMMCM.FMM
Marketing). The table depicted below shows that there is 20 differcace betweoen the
students from different faculties with respect to assessing the importance of each of
the characieristics wcluded (o the survey

Table 7~ Mobele services correlation foatures and facultses
Securly use Speed Costs Access iterschivity Uity Facuty

Seauntty 10000 03063 040%0 03496 0225 Q783 02173 00882
Esseofuse 03383 10000 04041 03686 03442 OX1) 04430 00383
Spood 04010 04041 10000 05015 03342 0297 03821 0038
Cons 03495 02000 05015 10000 03048 01500 02433 00188
Access 02203 03442 O3MZ 03045 10000 08012 Q4448 00172
Inforachvity 01783 03313 02487 01900 08012 10000 05502 00438
Lty 02173 04430 03821 02483 04440 05502 10000 00004
Faculty O0582 00388 00088 0088 00172 0043 00004 1.0000

The stady revealed that many students are not aware of the possability of
integrating modile technologies in the educational process despite the fact that their
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mobile devices do not lack the performance capabilities 10 support mobile learning.
Most of the studeots answered that they were not aware of the term mobile learning
wntil this study.

By amakyzing raw resalts from the survey several comclussons can be drawn.
First, the hardware and software conditions for mobille learming implementation are
met. most devices have input - output ~ processing — connectivity that would
enable access 10 mobile leamning resources. Second, stedents, despite the
performance capabilities of their mobile devices, do not use their devices a1 full
copacaty. Third, costs is a significast bamier toward full employmest of
functionality such as Istomet access, yet, this obstacle can be casily overrun if
Internet access is obtained via the wireless network of the university where the
applications are 10 be implemented. Fourth, ancther impediment is the Isck of
technical knowledge or merost (51% of the students were not aware about their
operating systom and aboot 11% of the students indicatod thas as an important
impediment to mobile learming). Finally, stadents are willing and motivated to use
mobile devices in their educational process 10 improve their general knowledge and
technical skills.

The final part of the survey shows that stedents are opem %0 the new
technology. Even if the comcept of mobile learning is not widely known, students
already hold impressions and expectations regarding the use of mobile devices in
preparation, Furthermsore, stodents indicated clear preferences reganding comtent
types and are sware of advestages and disadvastages relsted %o this novel
education -
Given the lack of techmical savviness on the side of the students, perhaps
we meed 10 first implement courses that enhance students’ awareness of the
potestial of moblle lcarning and teach them how to use their mobile devices for
educatioeal purposes.

Furthermore, given the readiness and willingness of students to use mobale
devices for leaming, yet, the impeding role of technology, designers of mobile
devices and mobile leaming applications shoudd make these devices and
spplications as imtuitive and sienple as possible 50 that sudests can focus on the
learning process instead of figuring out how to use their devices and applications.

Alhough not directly addressed through this research, the biggest obstacle
toward changing cducational systems is cultural and political in mature. People
often do not want 10 change the status quo out of fears for loss of ssthority etc, sad
» change %0 more open lateral forms of oducation (vech as m-lcarning) oflen does
not fit the mindsets of Jecturers. Those represont important fopics for future
rescarch 1o explore in order to assoss the feasibility of m-lesming in any higher
institetion before implementation

6, CONCLUSION

Basod on the findiegs of 3 servey study among stodents from the Bucharest
University of Economic Stadies we found that stedents are motivated to use mobile
technologies in the educational process. The ubiquity of mobile devices has
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and all sorts of bemnan activities. Mobility was and will be the engine that propels
us to the very end of oer momentary capacities.

Fmthmwmmm&nvmo(mu'mmww
phaemdcmhsvln‘ruch&e&tpheudwplnﬁ.mﬁnuiuwmm
digital revolution that coabled communication hetween geographically dispersed
individuals, mobile tochnologies have the potential to enhasce performance and
efficiency throwghoot all buman activities, including education

Wherean this stady assessed the readiness of students to use mobile devices
in the leamning process, ftere woek should focus on academic stafl in onder 1o
Wentify their readiness for mobile learming.
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