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Abstract - An increasing number of studies have addressed the impact of Audience Response Systems (ARS) on academic 

performance at all stages of education, but few of them focused on the parameters of adaption and use of this technology. 
This paper tries to answer the question of what are the major parameters that influence the adoption of ARS by the students. 
The results of a specific case study at the higher education level show that digital natives perceive the ARS technology as 
easy to use and even enjoyable but found lower impacts of the technology use on their study performance.  
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I. INTRODUCTION 

 
Modern information technology (IT) prevails in our 

everyday lives. Connected to the internet it also 

enables us to access information anywhere and 

anytime, replacing classical media like newspaper, 

radio, TV and books. The internet, being a vast 

"infoscape" of knowledge, plays an especially 

important role in the area of education. Additionally, 

different other technologies found their way into 
classrooms, study rooms, libraries, and lecture halls. 

Moreover, students are also inundated with 

computers, tablets, smartphones, and other gadgets of 

the digital age (Frand, 2006). Thesetechnologies 

enable the education sphere to renew, improve and 

sometimes even reinvent the landscape of 

education.They enablea shift from face-to-face 

education towards blended learning and further on to 

online only learning and popular MOOCs (Massive 

open online courses) on a global scale.Students are 

also eager to incorporate these technologies to 

enhance their educational experience (Werf& 
Sabatier, 2009) and achieve better exam results. 

Today, different technologies help teachers enrich 

theirclassroom teaching. Along with the well-known 

PowerPoint presentations and LCD projectionthe 

content is presented to students with the help of 

simultaneous presentation of online static content 

(e.g. web pages) and multimedia content (e.g. video 

and audio). Often students even use their own devices 

to access different teaching material, participate and 

communicate. To evaluate students' understanding, 

different summative and formative assessmentsare 
used, often with the help of information technology. 

One such technology is an interactive classroom 

communication system, also called a student response 

system or often more generally an audience response 

system (ARS). It can be used as a formative 

assessment tool (e.g. to assess student understanding 

of key concepts) or as a summative assessment tool 

(e.g. to formally evaluate student knowledge for 

grades)(Kay, 2009).Other classroom related 

topicsalso impacted by the ARS are interactivity, 

participation, satisfaction and learning outcomes (De 

Gagne, 2011). Different studies also showed that the 

use of ARS positively impacts the examination scores 
(Andersson & Palm, 2017; Castillo-Manzano, Castro-

Nuño, López-Valpuesta, Sanz-Díaz, &Yñiguez, 2016; 

Shapiro et al., 2017). 

 

The use of ARS in the classrooms also brings other 

positive impacts. Although it might be that ARS 

promote only fact retention and not conceptual 

understanding (Shapiro et al., 2017), they do 

encourage participation (Efstathiou& Bailey, 2012), 

engagement (Lantz &Stawiski, 2014), self-awareness, 

increase social facilitation (Oswald, Blake, & 

Santiago, 2014)and attendance (Kay &LeSage, 2009). 
By using ARS, lectures can be broken into blocks that 

finish with questions, discussion and therefore focus 

re-attention as studies have indicated that attention 

commonly wanes after 20 min of lecture time (Burns, 

1985). 

 

Many different parameters impact the interaction and 

participation in classrooms, including "the course 

instructional design, the instructor’s presentation 

skills, standards and expectations for student 

participation in discussions, individual learning styles 
that avoid involvement, communication and feedback 

mechanisms, students’ confidence in their own 

interpersonal skills and student preparation for class" 

(DeBourgh, 2008).The paper's goal is to detect some 

of these parameters and test their influence in the 

selected higher-education context. It also tries to find 

the correlation between these parameters to further 

explore the possible factor groups. 

 

The paper starts with a literature review focusing 

mainly on the research of ARS use in higher 

education environment. The next chapter describes 
the method of the research including the description 

of the teaching environment and the evaluation 

methodology of the research. Then the results are 

presented focusing on the statistical analysis of the 

data, gathered by the survey. Discussion links the 
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results to the findings of other authors and focuses on 

the context of the research, finishing with the 
conclusion and directions for the further research. 

 

II. LITERATURE REVIEW 

 

Audience response systems were used in the 

education environments since the 1960's. More 

specifically, described as classroom response 

systems, they first appeared as voting machines in 

colleges in the United states in a form of fixed 

buttons or even phone dial pads at students' seats 

(Judson & Sawada, 2002). Later on, the activity of 

response submission was advanced with the use of 
information technology and the so-called clickers 

(similar to the well-knownremote-control devices) 

were introduced. The latest generation of these 

systems enables students to even use their own 

devices as clickers, namely smart phones, following 

the "bring your own device" concept(BOYD) and 

sending answers using short text messages, mobile 

applications or internet connection and web browsers. 

Clickers are often used today in a "buy your own 

device" concept where students boy a special device 

for a period of one or more years, link it to their 
student identification and enable their identification 

through such a device. In this way they enable the 

ARS to link their results to the credible grades. 

Technological advances over the last years have 

overcome the main barrier to the widespread 

introduction of ARS into classrooms (Castillo-

Manzano et al., 2016), namely the availability of 

internet and hardware devices with easy to use 

interface. Differentiating it from the first 

clickers,today ARS is a multifunctional device 

capable of sending not just the one "correct answer" 

but much more, especially when implemented with 
the inclusion of a mobile application. Although some 

studies compared the use of clickers to the use of 

smart phones (Koppen, Langie, &Bergervoet, 2013) 

or even laptops (Tao, Clark, Gwyn, & Lim, 2010), no 

significant differences were verified. Even the 

research of correlation between the type of the 

response device, being smart phone or clicker, and a 

course grade showed no significant differences (Sun, 

2014).The ARS is primarily intended for in-class 

formative assessment addressing each individual 

student that might otherwise not be able to interact 
with the teacher in at least some way.  

Black &Wiliam(1998, pp. 7–8) defined formative 

assessment as “encompassing all those activities 

undertaken by teachers, and/or by their students, 

which provide information to be used as feedback to 

modify the teaching and learning activities in which 

they are engaged”. Using ARS,students get a chance 

to provide a feedback through answering various 

questions and by doing that deliver some information 

about their understanding and knowledge to the 

teacher. Instant feedback is appreciated since it can 

improve the understanding of course material, 

increases the class interaction and enables the 

opportunities to learn from each other  (Cotner, Fall, 
Wick, Walker, &Baepler, 2008). The students' 

feedback is usually projected on the big screen, so 

everyone can see the responses of the whole 

classroom. In some cases, only the teacher can see the 

results (in a numeric or graphical format) and can 

therefore change the direction of the lesson in a way 

found appropriate. 

 

Although the main task of the ARS it to provide 

instant possibility of answering on a posed question, 

the systems important functionalities often include 

the projections of the correct answer, the statistic of 
responses to each answer option, graphical 

representation, countdown, recording of the results 

and printing or saving them for further analysis.Some 

solutions include elements of gamification, including 

ability to compete among teams, detect most valuable 

players, etc. Although the earlier electronic response 

systems only provided private information about 

answers for the instructor, the public display of 

responses is common today and constitutes a layer of 

collaborative discourse.The impact of ARS has 

multiple dimensions. Firstly, based on the correctness 
of their answersteachers know whether students 

understood the content or not. According to the 

responses they can redirect the learning process, 

either by repeating, introducing explanatory or new 

data and open a discussion about the topic of the 

questions and the answers. Secondly, a teacher can 

slow down or speed up the lecture enabling students 

to get an option where they will be able to understand 

more or on the other hand get more knowledge. 

Thirdly, it provides some sort of stimuli for each 

individual student, because of the possibility of 

"being heard" in the crowd. Students get more 
motivated knowing their "voice" will be detected and 

put into the context of the class. 

 

III. METHOD 

 

The aim of this study was to detect important 

parameters that influence the usage of ARS during 

one course. We wanted to find the most influential 

parameters and discuss the parameters that influence 

the use of ARS. We also tried to detect the possible 

correlations between the beforementioned 
parameters. 

 

3.1. Participants 

The context of our research was the Faculty of Public 

Administration at the University of Ljubljana, 

Slovenia, which caters to future employees in the 

Slovenian public and private sectors in both national 

and international professional environments. 

According to the latest report by Statistical Office of 

the Republic of Slovenia (2018), Slovenian students, 

being part of the young Slovenian citizens statistical 

group, use the internet every day (100 %). In general, 
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in Slovenia, 80 % of citizens, aged 16-74, use internet 

regularly, 85 % of them using smart phone as a 
device to access the internet. 

 

The participants of the study were students of the 3rd 

year of the undergraduate higher education 

professional study programme, called "Public 

Administration". All of the participants were between 

20 and 22 years of age, enrolled in the course 

Informatics in public administration. The course was 

lecture-based, and they met for one 90 minutes class 

per week. Most students were female (80%). 

 

3.2. Polling  
Students are familiar with the technology, being 

young and digital natives. Moreover, they must use 

the faculty's learning management system (Moodle in 

our case, using online content, quizzes, assignments, 

etc.) and student management system (applying for 

exams, checking grades, following classroom 

schedules, etc.) during their study. The students used 

clickers during the in-class meetings of the above-

mentioned course. Clickers were used at the end of 

each class to recapture the lecture content and verify 

their understanding. No participation credit was given 
for correct answers. The questions were multiple 

response questions with one or multiple answers 

being correct. The cumulative answer results were 

shown at the end of each answering period and the 

discussion about the answers and the correct answer 

followed. Additional explanation of course content 

was given by the teacher when needed. 

 

3.3. Polling devices 

At the beginning of the course, the teacher informed 

students about the polling and described the process 

and the devices. The teacher encouraged students to 
participate and stressed the anonymity of the 

answering process. All students in the classroom used 

TurningPoint©radio frequency clicker with numerical 

buttons provided by the faculty. They were 

distributed among students at the end of each class 

and recollected after the class. Students were not 

allowed to use TurningPoint© mobile app although 

the faculty system supports it as well. The teacher 

used a USB radio frequency receiver connected to the 

classroom computer and a PowerPoint presentation 

with TurningPoint© add-in. The questions were 
shown using PowerPoint and LCD projector. 

 

3.4. Polling questions 

During the ten classroom lectures the teacher posed 

60 questions all together. They were posed in the 

form of closed questions. Some question had one 

correct answer. Some had more and were intended to 

stimulate the discussion. Each student could submit 

one answer only, but during the answering period 

students could change their mind. Most questions 

contained four possible answers. At some lessons 

team assignment questions were show at the 
beginning, enabling students so select gender and in 

such a way create two teams. At the end of the lesson, 

team results were shown, including best individuals 

and most valuable team player, the options available 

in the TurningPoint© system.Although the correctness 

of the answers did not bring any benefits (grades) to 

the students, the majority of students answered 

silently, and some discussion also occurred among 

neighbouring students. 

 

3.5. Survey instrument 

To conduct the research about the polling experience 
the survey was conducted during the last classroom 

session. The reasons for the research and the content 

of the questionnaire were explained to the 

participating students. The questionnaire was written 

in Slovenian language. We used a paper form 

questionnaire including 11 questions in the form of 

closed questions.Respondents were asked to rate their 

attitude towards the ARS technology (clickers) on a 

seven-point Likert scale from “(1) Strongly disagree” 

to “(7) Strongly agree”.The questions were grouped 

in three different groups, representing the topics of 
performance, effort and hedonic motivation 

considering the use of clickers. 

 

The paper form questionnaire was given to the 

students at one of the last lessons, explaining the 

research nature of the survey and the anonymity of 

the questionnaire. The students used similar 

questionnaires in other occasions during their study, 

so they were familiar with the shape and form of the 

questionnaire. In the case of any questions during the 

surveying, a teacher was available to clarify the 

meaning of a specific survey question upon being 
asked by the students.We received 37 completed 

questionnairesrepresenting 95% of all students 

enrolled in the course and the data was transferred to 

the Excel table. 

 

3.6. Analysis 

The analysis was conducted using the Microsoft 

Excel software and the IBM SPSS 24 software. 

Microsoft Excel software we used for descriptive 

analysis and IBM SPSS software for correlation 

analysis using Pearson's Chi-square test. 
 

IV. RESULTS 

 

The results of descriptive statistic Table1  shows that 

some items indicate very positive attitude of students 

toward a specific aspect of audience response 

technology. Although some items do not show the 

normal distribution of data, values indicate important 

differences between mean values. 
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The highest mean is detected for the item about how 

easy it is to use the technology. Considering the 

group analysis, the highest means belong to the effort 

group, followed by the items of the hedonic 

motivation group. Furthermore, among items of the 

hedonic motivation group the item relating to the 
excitement of technology use shows a much lower 

result, almost 2 points lower, compared to the items 

of fun and enjoyable use. In fact, this item achieved 

the lowest mean of all items. 

The correlation matrix table Table2  indicates that 

some items do correlate. This is true for the items that 

conceptually cover a specific topic of technology 

acceptance, namely performance, effort and hedonic 
motivation related items. 

 
 

V. DISCUSSION 

 
The participants of the survey were young, digital 

natives capable of using different technology in 

everyday life for school or personal needs. The 

difficulty of learning how to use and using the 

technology seams negligible. Learning to use 

PowerPoint to read the questions, to use clickers to 
provide the answers and PowerPoint again to see the 

results represent no problem for the students. Using 

mobile application might be a more demanding task, 

but again considering their skills we would expect 
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similar results since mobile devices are widely used 

among students (Schön, Kopf, Klinger, &Guthier, 
2016). Nevertheless, different mobile platforms have 

to be supported by the ARS to gain such success (van 

Ooijen, Broekema, &Oudkerk, 2011). 

 

Clickers are an easy to use device, having just a few 

buttons with numbers and a LED indicator to indicate 

that the device is working. Therefore, it is of no 

surprise that the mean values of parameters such 

as"easy to use" and "easy to become a skilful user 

items" are high. Furthermore, according to the item of 

clarity and understandability of use, the ARS does not 

represent any obstacles for the participating students. 
According to Bunz(2005) it is even comparable to the 

paper option. Even on the side of the teacher, the 

technology is easy to navigate and allows the 

educator to focus on pedagogy instead of the 

technology (Efstathiou& Bailey, 2012). 

 

Students also perceived the response system 

technology use as fun and enjoyable. According to 

Cotner et al. (2008) getting instant feedback is 

enjoyable in class interactions. Especially since it 

relates to the generation of students that has a 
preference for "digital literacy, experiential learning, 

interactivity, and immediacy"(Berry, 2009). 

Furthermore, perceived enjoyment has been shown to 

be a determinant of successful learning (De Gagne, 

2011; Hanson, Bruskiewitz, & Demuth, 

2007).Although Desrochers &Shelnutt(2012) found 

no significant differences in enjoyment level between 

students using ARS or pen and paper feedback our 

results confirm high mean values for the elements of 

enjoyment in the case of the digital 

counterpart.However, for the parameter describing 

the use of ARS as "exciting", the mean was the 
lowest of all parameters. For students it is just one 

more enjoyable technology they use. 

 

Considering the efficiency of ARS use, the means are 

not that high. Firstly, students do find technology 

useful in their study (mean value above 5), most often 

in a form of the response results, which show them 

what they do or do not understand (Schackow, 

Chavez, Loya, & Friedman, 2004). Moreover, the 

study of Bright, Reilly Kroustos, & Kinder (2013) 

revealed that student response systems are especially 
useful as the starting point of the discussion of more 

complex matters. On the other hand,results showed 

that students did not perceive the ARS as the enabler 

to learn more quickly (lowest mean in this group of 

parameters), although the clarification of the wrong 

understandings after polling might do just that. 

Blasco-Arcas, Buil, Hernández-Ortega, &Sese(2013) 

discovered that the high level of interactivity 

encouraged by the use of ARS improves student 

learning performance. 

 

Furthermore, the correlation table indicates the 

correlation among items within each group presented 
in the survey, showing that students do understand 

and link individual items within the estimated topics. 

They do show similar and correlated (statistically 

significant) attitudes toward performance, effort and 

hedonic motivation issues. Additionally, the topic of 

enjoyable use does significantly and positively 

correlate with items of study usefulness, study goals 

achievement, quick learning and study productivity. 

We can predict that the environment, technologies 

and study methods, that create enjoyable learning 

environment relate to the improvement of study and 

therefore better study outcomes. These prediction was 
confirmed in many other research papers (Fernández-

Alemán et al., 2016; Galal, Mayberry, Chan, Hargis, 

&Halilovic, 2015; Morling, McAuliffe, Cohen, & 

DiLorenzo, 2008). 

 

VI. CONCLUSION 

 

An important concern when integrating technology 

into an education environment often is whether it has 

an influence on the student academic achievement. 

The research from the 60s and 70s showed no 
significant effect (Judson & Sawada, 2002).But more 

present research shows that in some contexts the 

impact is shown. So, the question is what parameters 

influence the success of ARS use in the classroom, 

and what parameters that could drive students toward 

better understanding, engagement and finally success. 

In this study, our primary objective was to identify 

and understand the parameters that underlie the 

adoption and use of ARS. We found that using ARS 

technology is an easy task for the students, being 

digital natives and using a user-friendly technology. 

The parameters of the performance impact of the 
ARS technology used by the students of this research 

show lower results. While usefulness is a bit higher 

the impact of use on quicker learning or study goals 

achievement is weaker. While we did not test to 

relations of the results to the final course grade of the 

students, these results might indicate no correlation to 

it, demanding more research in this area. More focus 

might also be put into the pedagogical environment of 

the research environment and link pedagogical 

methods to the ARS use. Although audience response 

systems are viewed today as a tool that holds a 
promise of facilitating better learning, we agree with 

the recommendations that focus on pedagogical 

practice related to the use of ARS is the key part of 

the learning success. 
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APPENDIX 

 
The questionnaire used in the survey: 
1. I find this technology useful in my studies. 

2. Using this technology increases my chances of achieving my 

study goals that are important to me. 

3. Using this technology helps me learn more quickly. 

4. Using this technology increases my productivity. 

5. Learning how to use this technology is easy for me. 

6. My interaction with this technology is clear and understandable.  

7. I find this technology easy to use. 

8. It is easy for me to become skilful at using this technology. 

9. Using this technology is fun. 

10. Using mobile apps is enjoyable. 

11. Using this technology is exciting. 

 

 

 

 
 


