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ABSTRACT

After the growth of information technology, thediteoonal methods of teaching that are currently minmg do not
alone meet the educational needs. Therefore, #gsarch was conducted to investigate the effeessenf using
mobile educational software in increase of the amiaf learning of dentistry students. In this sexperimental
study (pre-test and post-test), from between tketlgo years students of academic year 2015-16enfigtry of
Ahvaz Jundishapur University of Medical ScienceBJS), 60 people were selected in a simple randasnand
divided randomly into two groups of interventiondacontrol. Then the intervention group was givenbiteo
educational software of the unit dental considenasi on systemic patients; 30 days later, it wasriadeparate tests
and their scores were compared with those of th#robgroup who did not use software. The data warelyzed
by SPSS V21 and regression test. The mean scoa@gmoéness had increased in students of the intéiore group
before and after receiving the software and it wagificant (P<0.05). Furthermore, the differencétbe mean
scores of awareness after the intervention betweamtrol group and intervention one had been sigaiffit
(P<0.05). Based on the regression test, the agedge and semester had no impact on the score @sabgfore
and after the intervention. Although the use of répfnes was not included still in the formal cauium of
universities and educational institutions in linghwthe educational goals, but it allows studeitsise more various
methods for learning.
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INTRODUCTION

After the growth of information technology, thedittonal methods of teaching that are currentlyning do not
alone meet the educational needs [1]. Teaching adstlshould be active and flexible and continuodslyan
environment in change and be updated constantly [R]ring the last few decades the information and
communication technology (ICT) is a key componenteaching and learning in higher education. Oreeislly
important trend that has been appeared recentlyaltiee use of information and communication tedbgy is an
increasing dependence on mobile devices not onlgamying out daily tasks, but also in educatioaad
professional environments as well [3]. Using cdibpe technology can increase significantly the doatbry
learning [4].

At present, the method of lecture is the dominaethod in teaching dentistry courses especiallyutiiesystemic
diseasel®]. This method is especially professor-oriented @oes not pay sufficient attention to studentriieay.
Usually, in a course there are some individuals whderstand rapidly the contents, but some of theéesits need
to have more time for reviewing and learning; ir ttnaditional system both groups suffer a loss.0Alhe
traditional method is based mostly on remembetiegcontents of lesson and pay less attention ttrtleelearning
[6]. This causes the dental students and dentisttget prepared at the time of coming into ccntdth systemic
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patients. The various studies have shown that theuat of awareness and the performance of demtigigaling
with patients are undesirable [7-10]. An undesgabérformance in dealing with systemic patients eadanger
their status and cause some unfortunate consecuearm future deplorable events. By observing necgss
considerations by dentists about the systemic miatieve can prevent a lot of unfortunate events toedr
subsequent consequences. The topic of "learning/taarg and anytime" and "lifelong learning" accogdin the
conditions of life and activity is an accepted astential principle in today's world; the spreadnéérmation
networks and new technologies, including the ireetras provided a lot of opportunities in the fiefdearning one
of which is the e-learning. Mobile learning is anneducational way and a subset of e-learning thetifes on
teaching through numerous texts and the mobiles fddl].

One of the most personal digital devices is thergghane that are widely used by the students apeaaly
students of medical sciences universities. Howether,tendency to use them in teaching is gettisgnri{12-14].
The software mostly used by medical students istievare related to the diagnosis and treatmedisgfases and
the drugs-related software [15-16]. Based on tiselte of international studies the students areashelimg more
educational software that guides them in takingeeigion on the various clinical situations [17-1B)idences
suggest the widespread use of smartphones in nedigaation. In a study in Canada it has been tegdhat 85
percent of medical faculty students use daily tmargphones and they have access to this technéoggaching
and learning of the medical profession [19]. Theulis of a study in Australia suggest that dentatlents use
smartphones and social media in line with the etileal objectives and learning facilitation [20].

Ahvaz Jundishapur University of Medical SciencedMS) has: 650 faculty members, 7000 students sigdt
bachelors, masters and PhD levels, fellowship aigtieh degrees in 163 different fields and 15000f.sthe
university is one of the most prestigious univégsitin Iran and is type one university based onr#timg of the
Ministry of Health and Medical Education. At theepent, 484 students at professional PhD levelt@®ests at
specialized PhD level are studying in this univgri21-23].

During recent years, the curriculum and educatiboaks have been paid more attention [24-29], lugtimportant
principle, that is, new technologies such as theabdities of smartphones and their effect on stislespirituality
and performance has been not investigated, soféhatesearches have been conducted in this fietdnddsuch
researches on the students of dentistry that aiceptd the conducted studies is the most attradiald in terms of
candidates of entering the University [30-32], isexessity. Therefore, since the combinatory leggnincluding
the benefit of smart phones and the software iestadn them may provide opportunities to enhaneehiag and
learning, this research has been conducted totigags the impact of the use of mobile educati@adiware on the
increase of dentistry students learning.

MATERIALS AND METHODS

This research has been conducted in a semi-expeime@ay (with pre-test and post-test). The redeaool is a
researcher-constructed questionnaire whose vabliditiyreliability confirmed. The statistical popidatincludes all
of the last two years professional doctorate sttdehdentistry of Ahvaz (in Southwest Iran). Framtween the
final two years dentistry students of academic y2@it5-16 of Ahvaz (in Southwest Iran) 60 studergstte
statistical sample were chosen by simple randonmagend randomly divided into two groups of interien and
control. Then the intervention group was provideithwhe educational software of mobile of the udéntal
considerations of systemic patieatsd 30 days later, it was taken separately teststeir score was compared with
students of control group who did not use softwa@le data were analyzed by SPSS V21and regresstn t

At the beginning of the first semester of year 2@b4all professional doctorate dental students bifvak
Jundishapur University of Medical Sciences (AJUMBhere they are in final two years of their tragicourse
were invited for participation in the study. Inghacademic semester the udéntal considerations on systemic
patientsis not provided for these students. All particifzawere given the necessary explanations abouyiuipose
of study, implementation and usage manner of soéiwaeing optional of participation in study andttibhe test
results have not any impact on evaluating studené inclusion criterion for participation in theudy was the
consent of students and having a smart phone téhAndroid environment; 30 students had inclusionditions.
The necessary moral considerations including thefidentiality of students' views and taking the deg
authorization from the research deputy of Ahvazdikimapur University of Medical Sciences (AJUMS) leen
observed in this research.

With respect to the spread of the use of Androicirsphones among students, the DMOTMCP software was

designed to run in this environment. The executildef software is downloadable via the Inter(tbe Web page)
and Bluetooth and other applications of sendinglegss data such as Zapia and Sherit etc. afterldading the
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software the process of its installation is verynfartable and is done through a click on the progfde. The
program information is also available to studerg#-line. After running the program, the stargpaof program
contains 4 links (directory, more about theme, &lbmok and exit). The user via a click on the lofkist can have
access talental considerationand more than 81 situations and systemic diseasefaBter access of user to the
desired content, the possibility of search has lmeesidered on this page. The user by clickinghenname of any
disease enters to a page in which the potentidigmes of that disease in dental treatments, onalpsyms and
manifestations of the disease, working procedurpref¥enting the incidence of systemic problemsniudental
treatment and necessary changes that should bélemts in the provision of dental treatment plawvehéeen
inserted separately. The user can change as Hikisti¢he font, size and color of the letters thate been set up by
default based on the standards of mobile applicatidhe contents and the topics of the program Hepen
provided from the reference booRental management of the Medical compromised p§BgdhandBurket's Oral
Medicing34].

Awareness and information of participants abthé dental considerations on systemic diseagee measured
before and after offering software based on testesd-or leveling two tests before and after thesentation of
software, initially 40 questions with four answevere prepared. Their validity was approved withnagn of 13

specialists of dentistry, medicine and medical etioo. Reliability of the questionnaire was alsaftoned using

the Cronbach’s Alfa of 0.88. Then the questionsendivided randomly into two 20-question parts. tar first test,

other than 20 questions of test some questions imeheded about age, gender, years of enteringeusity and

academic semester (demographic characteristicgrder to do a second test, alongside the nexttywguestions

of test some questions were added about the exfdhé satisfaction of software and its efficiermoyd its effect on
the amount of students’ consciousness.

The first test was happened at the beginning ofrtiidementation of the plan and before providinévsare. The
time that students have to respond to questions2@aminutes. After collecting questionnaires, thévgare was
send by design executive through Bluetooth andlessedata as well as other programs such as Zagdi&herit
etc. to participants’ cell phone and they were dsieinstall software on their phones. The probaisteblems in
implementation and installation of software wermoeed by design executive and if participants hgwestions in
the field of software, they were answered. Aboet dlate of second test the students were not explaiffter 30
days and at the end of the academic semesterutierss were invited again to participate in theosectest and
annex questions. The time students have to respoqdestions was 20 minutes. Simultaneously 30rcttuglents
who have no used software (the control group) vieseed similarly in terms of the demographic chimnastics.
After collection the data were analyzed statistichl SPSS, v. 21 and regression test.

RESULTS

The mean age of the students in the interventiongmwas 26.0%#3.60 year including 5 men and 25 women and in
control group 26.643.20 year including 10 men and 20 women. In therintion group 13 students of semester 9
and 17 students of semester 11 were present. Alstutlents of semester 9 and 20 students of senidsteere in
control group. T-test statistical analysis showeat between two groups there is no significantedéhce in terms
of mean age (P = 0.118). Chi-square test resudtsintlicated that two groups were similar in teohgender (P =
0.233) and academic semester (P = 0.60).

In table 1, the mean scores of the first test (fgethe intervention) and secondary (after the wetion) and the
changes mean score in intervention group plus gennscore of the second test (without interventiothe control
group have been shown (Table 2). Statistical arsaffsowed that the difference of the mean scorgsdand after
the test has been significant in the interventiooug, (p < 0.001) (Table 3). The analysis showesb dghat the
difference of the mean scores in second test has significant between intervention and controlugr¢P = 0.002)
(Table 4).

The samples were also classified in terms of sear@ed in three groups inttmw, moderateandgood In the
intervention group the number of people who hawe &md moderate awareness has been decreased, @rd pe
with good awareness have been increased. In theotgnoup also most of samples had moderate awase(P <
0.05).

Mean scores have been estimated in accordanceyeiittier and semester in both intervention and clogitoaips in

table 5. Based on the regression test, the agelegemd semester did not have any impact on the st@nges
before and after intervention (P>0.05).
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Table 1. The Mean scores of the first test (beforhe intervention) and secondary (after the intervetion) and the changes mean score in
intervention group

Groups Tests Minimum Maximum Mean scores | Std. Deviation
First test 5.00 18.00 9.9667 3.06800
Intervention group Second test 7.00 17.00 12.4333 2.17641
Changes Mean scorgs  -6.00 8.00 2.4667 3.22419
in intervention group
Control group Second test 8.00 14.00 10.7333 1.81817
Table 2. Mean scores in Control group
N Minimum Maximum Mean Std. Deviation
Postscore 30 8.00 14.00 10.7333 1.81817

Table 3. Difference of the Mean scores before andter the test in the intervention group

Paired Differences t df Sig. (2-
Mean Std. Std. 95% Confidence Interval of tailed)
Deviation Error the Difference
Mean Lower Upper
Pair 1 prescore - -2.46667 3.22419 0.58865 -3.67060 -1.26273 4190 9 p 0.000
postscore
Table 4. Mean e scores in second test between intention and control group
Levene's Test t-test for Equality of Means
for Equality
of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence
(2- Difference Difference Interval of the
tailed) Difference
Lower Upper
postscore Equal varianceg 0.3 0.548 3.283 58 0.002 1.70000 0.51777 0.6635%7 23364
assumed 65
Equal variances 3.283 56.220 0.002 1.70000 0.51777 0.66287 23371
not assumed

Table 5. Mean scores have been estimated in acconda with gender and semester in both interventionral control groups

change Mean scores Second test First test
Std. Mean Std. Mean Std. Mean
Deviation scores Deviation scores Deviation scores
2.00 3.00 1.10 12.20 1.10 9.20 Male Sex Intervention group
3.44 2.36 2.35 12.48 3.32 10.12 | Female
2.75 2.62 1.53 13.00 2.63 10.38 9 Semest
3.62 2.35 2.52 12.00 3.41 9.65 11 er
1.79 10.90 Male Sex Control group
1.87 10.65 Female
1.89 10.30 9 Semest
1.79 10.95 11 er

DISCUSSIONAND CONCLUSION

According to the results obtained from this reskeatbe designed mobile software, on the whole, ieeh able to
make improvements of students’ awareness regarittiegunit dental considerations on patients with systemic
difficulties Therefore, the smartphones can be used in litte educational purposes, although this technolay/ h
been not included in the official curriculum yeytht represents an opportunity for every educaimystem to
design the suitable methods, activities and educakimaterials for smartphones, so that it allotuslents to use
this technology and provide the varied method®afring in students.

Rung et al in a study that was done among the Aliestr dental students have emphasized on the yositie of

smartphones in teaching and learning; it is coestswith present research [20]. Khatoon et al [Edgheb et al
[18], Payne et al [35], Mosa et al [36] in vari@iadies showed the much use of smartphones by aledid dental
students and their eagerness for e-learning pregiiis is also consistent with our research. &irthtudy Mosa et
al showed that medical students use mostly theicgtipins with the subject of the management ofafies and
guidelines on their smartphones and with reguladystise them in order to learn the contents; thia accordance
with our research, too [36].
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Dhuvad et al (2015) and Senthoor et al (2014) sdatlvat smart phones software, such as whats appeed to

reduce errors and improve the performance of teahrassistants in oral and maxillofacial surgemidfi by

facilitating the process of consultation and thegeans connection with together [37-38]. In théirdy Baheti et al
also came to conclusion that smart phones softwdaged to orthodontics has satisfied the orthddtnaind has
been able to improve the treatment design andntieatresults which are consistent with this rede{s].

This research showed that the effect of the so@wam the promotion of awareness and learning makes
difference between men and women. That's the saitethe results of the study of Economideset altHa
mentioned study, no difference was observed betweenen and men among the Greek students on thangse
application of mobile [40]. The reason of similgrib the results can be similarity in learning thedowever, this
interpretation should be considered carefully, heeahe people under study have not been askextlgiadout the
amount of using the software during research period

Based on the results, 70% of the students havmastil the performance of softwareichandverymuch Also
Waldmann et al indicated that the medical studéiatge evaluated using mobile software positive &arming
DEGAM-guidelines which are related to first aidprn this respect it is consistent with present netefd1]. The
students’ positive evaluation of the software canobe strong argument for using these kinds ofnsoé in the
learning program of dentistry students.

Given that, after completing a degree in dentistng dentist practices in his/her office indeperigeand is
responsible for the consequences of the treatnmehina teacher monitor his/her work, the softwardgemance
will be higher. 70% of the students evaluated tppliaation of this software for employed dentistsich and
verymuch It is recommended that in this respect anothsearch is conducted with direct questions from ident
employed in this matter. For more precise evaluadibchanging the level of participants’ awareress learning in
this research, it was not sufficed to their persoigv about changing the extent of their awareradssut the dental
considerations of systemic patients; rather, it wassed by the test that the students who hadapyication in
their mobile phone, have gained better resulthénfinal test and in comparison with when they ad have the
application. Also the statistical analysis showédt tdifference in mean scores before and after iteshe
intervention group was significant. This analysidicated also that the difference of mean scoréldrsecond test
have been significant between control group arehieintion one. Also in intervention group, the nembf persons
with little or medium awareness and learning wasrefessed and the number of persons with good awss el
learning was increased. From this regard, the teauk similar to the researches of De Sena dRaland Glickman
et al [43]. With any method of training, the maa¢ishould be repeated continuously to be kept imarg. By the
method of offering educational contents through ieosoftware, the content repetition is possiblesuse of the
availability of cell phones everywhere and evemyei[44-45]. The studies have shown that generatistgn
graduates are unable to perform some dentistryistiqated jobs [46]. However, installing the diéet courses
software or the updated software the students ¢aaya have access to their textbooks sources apdede
information.

According to the results of this study, it appetrat the expansion of the learning activities idahg using

smartphones is possible and practical. Designiaghlag materials that allow access not only throtighcomputer
but also through smartphones is recommended.réicismmended to perform this research in differeiicational

groups which have different experiences and awasenédental considerations of systemic patients @mpare

the results, so that more precise conclusion atth@uimpact of this software on improving studemts’areness and
learning is possible.One of the limitations of gresent study is that was conducted just on stadent
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