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MOBILE AUDIENCE RESPONSE SYSTEM
AS A SUPPORT TOOL IN EDUCATION

A. Kotevski, N. Koceska

Faculty of Computer Science, University Goce Deleestip, R.Macedonia
aleksandar.kotevski@uklo.edu.mk, natasa.koceska@agank

Abstract - Audience response systems (ARS) allow students and teachers allowing deepening the
participants at a meeting or in a classroom to resmd 0 discyssions about specific topics that were not

questions, thus increasing the attention of the ahdees. d by th iority of student
These systems are suitable for events with a numberf grasped Dy the majority or students.

participants where decision-making or assessment rstibe i i

conducted quickly. ARS can also be used in largeadses b Tf}et purp(;)sehorl this StUdfy IS. to ?r)](plo;;/el éhle
to increase the level of student engagement and poovide en(_':‘ Its and challenges of using ? _O e
prompt feedback. Audience Response System (MARS) in higher

In this context, we have decided to develop an awtice educatlon n Macedoma (spemﬁcally at the FaC.UIty
response system that can be used in the educational Of Law in Bitola). For this reason, a Mobile
process. The system contains two parts: server apgation  Audience Response System was developed and
designed for the teachers and client application digned  tested at the Faculty of Law — Bitola. The

for the students. Both, the_server and the c_IientppIication evaluation was done from students’ and from
have been developed with Java. The first one can be , .
teachers’ perspective.

installed on the teachers PC or laptop, the secormhe on
students’ mobile phones. The system support two pdbke
answer's formats: simple text and image. II. RELATED WORKS

The developed system was tested at the Faculty of Law A number of literature reviews on use of
Bitola, and the evaluation results are shown in tls paper. audience response systems in education, have been
presented over the last years. The common
. INTRODUCTION conclusion is that using ARS has several benefits

An audience response system (ARS) is aguch as increased student engagement, increased

interactive tool that enables participants andteractivity, fast feedback, etc. [5, 6]. In adat,
presenters to interact dynamically through't leads to increased awareness of both students

question-and-answer polling in various@nd teachers about students’ understanding of

environments. These systems are especially usefPecific topics [7].  According to Caldwell [8],

for events with a large number of attendee&dy, and LeSage [9], students have positive
(meetings, seminars, conferences, classrooms, et@flitudes towards the use of response systems.
because of the immediate feedback that thE'@dzidedic et al. [4] have made a review of 67

presenter receives. ARS also enables the presenpdPers related with an ARSs and summarize the
to collect participant data, to display graphicalreported benefits of their use, that are: increased

polling results, or to use them in various report&tténdance, attention, anonymity, participation and
and analysis. engagement levels, interaction, discussion,

contingent teaching, quality, feedback, formative
Over the past decade, the rapid technolog¥ssessment and etc. Similarly, Pradhan et al. [10]
advances, have led to increase used of informatig8und significantly higher levels of learning with
systems in education process. Current literaturgn ARS versus traditional lectures in residency
overwhelmingly suggests that students haveducation. In addition, they found that both groups
positive attitudes towards the use of moderfyho showed high achievement in previous courses
technology during the classes. One of thend those who showed low achievement in
representatives of this modern technology igrevious courses significantly increased their test
undoubtedly an audience response system. scores with the use of ARS during the educational

ARSs have been used to improve studerRrOC€sS. Some papers also show that students
interaction, engagement, and attention [1], in@ead’referred  ARS  presentations to  lecture
student attendance [2], stimulate peer and clag§esentations [11], [12]. They are also more

discussion [3] and provide feedback for botrcomfortable responding to polls using an ARS
than with traditional hand rising in class [13]. 8R

73
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utilization helped the students to focus on key database will be added and the image will
points in the lecture, while the feedback helpel th be uploaded on the server.

teacher to identify the areas for further revie
[14]. Sally et al. [15] also found that studentgaeve c
more engaged (83%), intellectually stimulateg) ugd

Ferh M 4 1005 e

(85%), and motivated to think (89%) in lecturesfeses |-
where an ARS was used versus lectures without g 192.1€8.1.107
ARS.

I1l.  SYSTEM DESCRIPTION

For this study, a Mobile Audience ResponscEiiaCaaE S ST
System (MARS) was developed and tested. Thisliriraisaiipialy
system contains two parts: server application a
client application. Both, the server and the clien
application have been developed with Java. - —

x ¢ v bn m

The teachers use the server application on their Figure 2. Client mobile application

laptops or PC. Using this application, they can Results are immediately transferred through a
establish new TCP/IP  connection, managgireless connection and saved in a database. Then,
questions and student answers, manage SWUdegig teacher can review the students’ answers,

etc. The application use mysql database fohresent them and discuss them with the students.
recording the data send from the client application

In other words, the students send data from their Fig. 2 shows the system data flow.
mobile phones (where a client application is

installed) to the server application. The server Student complete the login
application interface is shown on Fig.1. form

A

|y ServerBoard =M 5

Wrong login information

° page
—>

Correct login
information?

| Establishing TCP/IP
connection

A 4

i Questions Find Question | Students

| Send Question

4

Establishec
connection?

Figure 1. Server desktop application

The client application is a small application that
needs to be installed on the students’ mobile

phones (Fig. 2). In the scope of this study, weehav Upload the image on
developed mobile application only for Android -

OS. After installing the application, the students Teacher send question

need to login with their username and password using the server app T

and to wait for teacher questions. After the v Save the answer in the|
question is presented, they need to send answer to Studentreceive duestion o database
the server. There are two types of answers: ;

« Text: the student inserts text answer in the
free text field — new record in the database
will be added.

* Image: the students can browse for images A 4
select the adequate image and send th
image. Before sending, the students have
preview of the image — new record in the Figure 3. System data flow

Student answer
using the mobile
application

Image

Save the answer in the
database
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IV. SYSTEM EVALUATION TABLE 11. QUESTIONNARIE FOR THE STUDENTS
The system was tested at the Faculty of Law|in Answers
. . ducti
Bitola, as a part of the laboratory classes of two Question nstutonal |0 CCr

science

courses from undergraduate studies: Institutional
Law and Introduction to computer science. The 5 - A

0 YOu percelve any benertits to
system was used from 97 students, 47 of them | yeir overall learning experience a
attended laboratory classes of Institutional Law,” | aresult of MARS use in the
and the rest of them attended the laboratory cdasse | education process

; P Do you have positive attitudes
of Introduction to CompUter science. 2. | towards the use of new technologies41 6 44 6
N

+ | in classes

Developeq system was usgd to gauge student The Use of MARS stimulated me &
comprehension, making overview at the end O&. | pe more active in the laboratory | 39 | 8 | 42| 8
each lecture, for students testing and for eleatron classes
survey. Electronic questionnaires were used |t@. | Improving communication 37 10 39 11
collect the data about students’ and teachers fT_he gllobile applicationisuser- | ,o | - | 41| g

. : ) riendly
experiences from using MARS. | would like to use the same system
in other classes

Yes No Yes No

" 38 9 43 7

43 4 45 5

Table | shows the statistics from using MARS!

For this study, we have also conducted
TABLE | SrATlSTlCS FROM USING THE SYSTEM questlonnall’es fOf the teaChIng aSSISta.ntS The
results from this evaluation are shown in Table IlI

Number
Activity Institutional | Mtroduction
Law to co_mputer
science TABLE llI. QUESTIONNARIE FOR TEACHING ASSISTANTS
1| Number of students who used the 50 USING FIVE POINTLIKERT SCALE (1: STRONGLY DISAGREE5:
system STRONGLY AGREB
2. Number of laboratory classes 10 12
3 Total number of sent questions 110 132 . Ansvlvniz ducton
" | from the teaching assistant Question NSO |15 compuer
nal Law .
4, Number of questionnaries 2 4 - sclence
The teachers can receive
5. Number of quizzes 8 10 1. immediate feedback about whether 5 5
concepts were understood in class
6. Total number of answers from 2385 2554
the students as text 2. Impact on students attendance 4 4
Total number of answers from
7 the students as image 1542 1784 3. Improving the communication 4 5
Percentage of correct answers 72.5% 68.9% 4 The desktop application is user- 5 5
) friendly

In"order to overview the curriculum content According to the results from the electronic
from the laboratory classes, at the end of each . , d indi d that th f
lecture the teaching assistant inserted 15 questio uestionnaire, students indicated that the use o

. . ARS helped them to improve attention and
related with the current lecture, using the system . :

i . .Ihteraction and to learn lecture material more
while the students answered these questions usig . i

: L ) .~ effectively.
the client application installed on their mobile
phones. After that, the teaching assistant disdusse In addition, the teaching assistants agree that
the results of each question with the students.  MARS utilization increased active learning,
. . r(']evealed student comprehension, and lead to more
The results gained with the system were use

by the teaching assistant to oauge stu den,[effective educational process. Furthermore, they
y ching . gauge 3gree that the implemented system is easy to use,
comprehension and to adjust the direction of the di d b ful | f lecti
lecture accordingly and it cou e a very useful tool for collecting
' students’ feedback.
The common opinion was that using MARS The results also revealed positive attitude of the
during the laboratory classes the student . :
. ; .~ students towards the introduction of a new
engagement and attention raised and was high

r o .
than in traditional laboratory classes. Fechnolog|es in education.

Students' experience was evaluated after using V. CONCLUSION
the developed system. The results from this

: i The main goal of this paper is to develop and
evaluation are shown in Table Il. 9 hap op

evaluate a mobile audience response system as a
support tool in higher education. The system was
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used in the educational process at the Faculty 6fi V. Simpson and M. Oliver, Electronic voting symis for

Law -

the laboratory classes.

Bitola. The system was used for
implementation of electronic surveys, making
overview at the end of each
introducing a new way of students’ testing within

lecture and7l

(8]
The results of evaluation show positive effects
of using MARS on some important elements of theo)

learning experience such as: student engagement,
attention, interaction and motivation. Possibitify

obtaining instant feedback, for both students and

teachers, was also found very useful.

(1]

(2]

(3]

(4]

(5]

REFERENCES

Draper, S. W., & Brown, M. . (2004). Increagirinteractivity
in lectures using an electronic voting system.Jaurof
Computer Assisted Learning, 20(2), 81-94.

Crouch, C. H., & Mazur, E. (2001). Peer instroo: Ten years
of experience and results.American Journal of RiSy$$9(9),
970-977

Pelton, L. F., & Pelton, T. (2006). Selecteddaconstructed
response systems in mathematics. In D. A. Banks.),(Ed
Audience response systems in higher educationl{{#-186)

S. Hadzidedic, N. Dervishalidovic, A. PandzodaB. Ramic-
Brkic. Use of Student Response Systems in Highec&tbn in
Bosnia and Herzegovina, Recent Advances in Infdonat
Systems,
Conference, WSEAS, 25th - 27th June, 2013, Dubkpvni
Croatia.

C. Fies and J. Marshall, Classroom ResponseeBSys A
Review of the Literature, Journal of Science Edocatand
Technology 15, 2006, pp. 101-109.

76

(10]

(11]

(12]

[14

=
L

[}

Proceedings of the 7th European Computingl5]

lectures then and now: A com-parison of researchpaactice,
Australasian Journal of Educational Technology 2307, pp.
187-208.

C. Fies and J. Marshall, Classroom ResponseeBSys A
Review of the Literature, Journal of Science Edoecatand
Technology 15, 2006, pp. 101-109.

J.E. Caldwell, Clickers in the Large Classroor@urrent
Research and Best-Practice Tips, FCBE Life Sci E&ju2007,
pp. 9-20.

R.H. Kay and A. LeSage, Examining the bene-fasd
challenges of using audience response systemsviéwef the
literature, Computers & Education 53, 2009, pp -8 .

Pradhan A, Sparano D, Ananth C, The influeotan audience
response system on knowledge retention: an apiplicab
resident education, 2005 Nov;193(5):1827-30.

Holmes, R. G., Blalock, J. S., Parker, M. &.Haywood, V. B.
(2006). Student accuracy and evaluation of a coenghased
audience response system. Journal of Dental Educatd(12),
1355-1361.

Stein, P. S., Challman, S. D., & BruecknerkJ(2006). Using
audience response technology for pretest reviewsatn
undergraduate nurs-ing course. Journal of Nursidgcgtion,
45,469-473

Stein, P. S., Challman, S. D., & BruecknerKJ(2006). Using
audience response technology for pretest reviewsain
undergraduate nurs-ing course. Journal of Nursidgcgtion,
45,469-473

Nayak L1, Erinjeri JP., Audience response ayst in medical
student education benefit learners and present26£)8
Mar;15(3):383-9. doi: 10.1016/j.acra.2007.09.021.

Sally A. Gauci, Arianne M. Dantas, David A. Mdms, and
Robert E. Kemm, Promoting student-centered acésening in
lectures with a personal response system, Adv Bhigsiuc 33:
60-71, 2009





