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Abstract 

Educators use classroom response systems to encourage active learning and 

engagement.  Many studies have explored the use and impact of traditional “clicker” 

systems across many disciplines.  This research adds to the literature as technology 

changes from the traditional systems to the use of mobile devices in the classroom and 

more web-based applications.  The aim of this research is to show that there is a 

positive relationship between the use of classroom response systems and student 

engagement.  Objectives include 1) to review the literature in relation to the use of 

classroom response systems and student engagement and 2) to carry out primary 

research using a qualitative methodology.  A triangulation approach is used for data 

collection, including questionnaires, a focus group and personal interviews.  With 

respect to limitations, the impact of classroom response systems on student attendance 

is not being pursued in this work.  Preliminary research highlighted several recurring 

themes relating to classroom response systems, including:  Active 

learning/involvement/enjoyment, knowledge and feedback, grades/increased 

performance and use of mobile devices in the classroom.  These themes form the 

structure of this paper.  Research findings indicate that there is a positive relationship 

between the use of classroom response systems and student engagement.  Classroom 

response systems encourage active learning, involvement and enjoyment.  Using 

clickers is fun and the majority of students in this study indicate that it makes 

participation easier.  Clickers give students instant feedback into their understanding 

of content and enable the information learned to be reinforced or corrected.  The use 

of mobile devices in class make the lecture more enjoyable, increases motivation and 

engagement.  Results are inconclusive in relation to clickers helping students retain 

information for final exams and achieving higher grades.  Further research is 

recommended in this area.     
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1. Introduction  
 
Encouraging student learning through discussion and feedback, with learners actively 

participating, has proven effective in educational settings (De Gagne, 2011, p. 34).  

Educators constantly look for ways to engage students in the learning process, 

particularly through the use of new technologies. Classroom response systems are one 

method of helping this engagement.   

A classroom response system connects each student to the educator through a 

response device. The educator poses a question to the students and provides an array 

of multiple-choice answers. The students then select their responses using their web-

enabled wireless devices, and the results are displayed immediately on a visual 

histogram of the student’s responses for both educator and students to see.  This is 

intended to provide immediate feedback to both educators and students indicating the 

degree to which students are grasping central course concepts (Symister et al., 2014, 

p. 11).  A classroom response system may also be called an Audience Response 

System, a Student Response System or “clickers”, depending on which research you 

cite or the year it was published.  Clicker systems have evolved from expensive hard-

wired systems to inexpensive wireless and portable systems that can be used in a 

variety of locations (Keough, 2012, p. 823).  For the purpose of this research, the term 

“Classroom Response System” is used.   

This research builds upon previous research as the technology is changing from the 

traditional “remote-control type clickers” to the use of students own mobile devices in 

the classroom and more web-based applications.  This research aims to address that 

gap and to provide a valuable resource for educators who are thinking about 

introducing a classroom response system as part of their teaching toolkit.  The 

definition of student engagement is broad in scope and difficult to clarify.  The 

definition used for the purpose of this study takes account of the concepts identified 

by previous scholars and includes active collaborative learning, participation, 

engaging with content, feedback and performance (Blasco-Arcas et al, 2013, Green & 

Repetti, 2015, Keough, 2012).   
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The aim of this research is to test the hypothesis that there is a positive relationship 

between the use of classroom response systems and student engagement.  Objectives 

include: 

• To review the literature in relation to the use of classroom response systems 

and student engagement 

• To carry out primary research using a qualitative methodology.   

  

2. Literature Review 

This research highlights the recurring themes in the literature relating to classroom 

response systems.  The following themes have been identified:  1) Active 

learning/involvement/enjoyment, 2) knowledge and feedback, 3) grades/increased 

performance and 4) use of mobile devices in the classroom.   

   

Active Learning, Involvement and Enjoyment 

De Gagne (2011, p. 39), suggests that clickers are one of the technological 

imperatives that can promote active learning.  This view is also supported by 

Karokostas et al. (2014, p. 151) and Miller et al. (2012, p. 77).  Classroom response 

systems provide opportunities for increased collaboration, discussion and participation 

(Jones et al. 2012, p. 60,  Green & Repetti 2015, p. 178, Symister et al. 2014, p. 11). 

Using classroom response systems in a lecture format emphasises the value of 

audience participation and interaction (Tregonning et al., 2012, p. 273, Keough, 2012, 

p. 828).  The use of classroom response systems is seen as fun (Chen & Lan, 2013, p. 

37, Bojinova & Oigara, 2013, p. 159, Sternberger, 2012, p. 124) and a means of 

building rapport between the students and the educator. Students enjoy using 

classroom response systems (Green & Repetti, 2015, p. 178). However, a study by 

Middleditch & Moindrot (2015, p. 7) shows variations in the enjoyability factor, 

depending on whether the students were in the first year or the second year of their 

programme.    Overall, their survey results suggest that students enjoyed the activity, 

but that enjoyment was not universal.   
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Knowledge and Feedback   

Blasco-Arcas et al. (2013, p. 108) suggest that because classroom response systems 

involve students in sharing ideas, in searching for the correct answer to questions and 

in explaining their decisions, they understand the course material better.  This view is 

supported by Dunn et al. (2012, p. 1045) and Jones et al. (2012, p. 485).  Classroom 

response systems enable an educator to capture information to make necessary 

changes while providing students with prompt feedback (DeGagne 2011, p. 39).  This 

prompt feedback helps participants recall targeted material better (Shapiro & Gordan, 

2012, p. 642, Middleditch & Moindrot, 2015, p. 5).  It provides opportunities for them 

to adjust their understanding in response to their performance on classroom response 

system questions, either to reinforce or correct the learned information (Jones et al., 

2012, p. 483, Lantz & Stawiski, 2014, p. 285).  However, a study by Symister et al.  

(2014, p. 19) concludes that there is no clear indication that clickers lead to greater 

learning or to a higher perceived level of comprehension.   

 

Grades and Increased Performance   

Blasco-Arcas et al. (2013, p. 103) suggest that the use of classroom response systems 

leads to enhanced learning performance.  Shapiro & Gordan (2012, p. 643) propose 

that students earn better grades by using classroom response systems.  This view is 

supported by Green and Repetti (2015, p. 171) and Keough (2012, p. 832).  A study 

by Bojinova & Oigara (2013, p, 163) also reveals that students who used clickers as 

part of their course instruction received higher final course grades on average 

compared to the students in the non-clicker class.  However, Green & Repetti (2015, 

p. 177) suggest that engagement and increased performance are not instantaneous 

outcomes.  Kuo, Kohl , & Carr (2011, p. 235) observe little change in student exam 

performance where classroom response systems were used because lecture techniques 

varied.  Tregonning et al. (2012, p. 272) indicate that although the results of post-

lecture quizzes showed that knowledge gain is initially better with a classroom 

response system, this initial increase was not retained at 5 weeks.   

 

Use of Mobile Devices in the Classroom    

The proliferation of mobile devices has led to them being “taken for granted” in our 

lives (Traxler & Wishart, 2011, p. 5), and to the educator, this presents an opportunity 
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to capitalise upon the devices of learners and to take education into new modes of 

delivery.  Middleditch and Moindrot (2015, p. 3) advocate that allowing students to 

utilise their own web-enabled devices, with which they are already familiar, can 

initiate a deeper interaction with students.  For an educator, this can create additional 

opportunities to promote active learning.  In a study by Brown et al., (2014, p. 80) 

99% of students expressed a desire to use a device in the classroom.  Lucke et al., 

(2013, p. 495) explore the use of a low-cost classroom response system which allows 

students to use their mobile devices (phones, tablets, laptops) to respond to a variety 

of questions during face-to-face workshops.  Results showed a substantial increase in 

the level of student engagement and motivation.  Students were also positive about the 

use of a new prototype real-time response system for Android mobile devices in a 

study by Karakostas et al. (2014, p. 147).  Students considered it as a supporting 

system to their laboratory lecture.  Conversely, Woodcock et al., (2012, p. 12) found 

that students who own smartphones were largely unaware of their potential to support 

learning.  They were, however, interested in and open to the potential that their 

smartphone could offer in supporting their learning.   

 

3. Methodology 

The philosophy behind the research method for this study is towards interpretivism 

and subjectivism.  The methodology choice for this primary research is qualitative 

research.  It is suitable for this study as it is practical in nature and the author is 

directly involved with students on a daily basis.  Galway-Mayo Institute of 

Technology (GMIT) offers a number of programmes in the College of Tourism and 

Arts.  The participants chosen for this study consist of 45 third year students.  The 

students are a hybrid group composed of students studying a Level 7 Ordinary 

Bachelors degree in (1) BBS in Culinary Arts and (2) BBS in Restaurant and Bar 

Management.  The module identified for this study is “Principles of Marketing 2” 

which is a mandatory part of the programme. 

A triangulation approach is adopted for data collection.  Triangulation facilitates 

validation of data through cross verification of two or more methods of data collection 

and analysis.  Golafshani (2003) suggests that this approach improves the validity and 
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reliability of research or evaluation of findings.  Data collection for this study is in 

three stages: (1) a questionnaire, (2) a focus group, and (3) personal interviews.  

Informed consent is an important ethical principle in data gathering.  Howe & Moses 

(1999, p. 21) suggest that respondents have the right  to assess the risks and benefits 

of being involved in a piece of research, and decide for themselves whether to take 

part.  In this study, students were free to choose to take part (or not).  An explanation 

of the research and the data collection instrument was provided to students in 

advance.  Consent forms were distributed and signed by students in advance of the 

focus group and personal interviews.    

Part one of the data collection was a questionnaire which was completed in class.  

Students were asked to complete a questionnaire to assess their attitudes in relation to 

the use of classroom response systems via their mobile devices.  The questionnaire 

consisted of a combination of open and closed questions.  Questionnaires provide a 

quick, inexpensive, efficient and accurate means of assessing information about a 

population (Zikmund, et al., 2013, p. 186).  The questionnaire was designed around a 

five-point Likert scale.  Twenty questionnaires were completed anonymously in the 

classroom.  A nonprobability, convenience sample was used for this study.  A 

convenience sample involves choosing those who happen to be available and 

accessible at the time (Cohen et al., 2011, p. 157).  Captive audiences such as students 

often serve as respondents based on convenience sampling.  The sample for this study 

consisted of 45 third year students who were most conveniently available.  Twenty 

students were present in the classroom on the day that the questionnaire data was 

gathered.   Demographic data was collected in relation to gender, age and programme 

of study.  No incentives were provided for participation in the study.   

Part two of the data collection process was a face-to-face focus group with 6 students 

using similar content to the questionnaire.  Focus groups provide a swift and 

convenient way to collect data from several people simultaneously and explore their 

experiences (Kitzinger, 1995, p. 299).  Systematic random sampling was used for the 

focus group.   

The final part of the data collection process was personal interviews.  Three students 

were interviewed individually.  Robson (2002, p. 94) suggests that interviewing is a 
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powerful way of getting insights into interviewee's perceptions.  Having more than 

one student present can provide a cross-check leading to more reliability.  Systematic 

random sampling was used for the personal interviews.  The interviews were audio 

recorded.  It is felt that this method was suitable for this study as making notes during 

the interview could be off-putting for some respondents (Cohen, et al., 2011, p. 424).  

Audio recording of the interviews also enables the tone, pitch of voice and speed of 

the speech to be heard.   

The Kahoots/quizzes were completed in week 3 and 5.  A Kahoot is a collection of 

questions on specific topics.  The questions are asked in real-time, to an unlimited 

number of “players”, creating a social, fun and game-like learning environment.  In 

this research, two Kahoots (10 questions in each) were created by the lecturer and 

used to examine material at the end of each marketing topic.  The Kahoots were 

administered in groups of 3 rather than individually.  The purpose of this was to 

encourage collaboration among students.  After the answer to each question was 

revealed, time was given for discussion.  Uni-variate analysis of questionnaire data 

included frequency analysis of themes identified.  Bi-variate analysis identified 

relationships between variables.         

 

4. Results and Discussion 

Active Learning, Involvement and Enjoyment  

The results of this study are positive in relation to theme one: Active 

learning/Involvement/Enjoyment.  The results from the questionnnaires indicate that 

90% of students felt that they were actively involved in their learning.  A reason for 

this cited by one student in a questionnaire was “Clickers held my attention.  They 

helped me to focus and think”.  Personal interviews revealed “Because it’s a game, 

you gain knowledge subconsciously”.  Another student commented “You have an 

input into what you are doing”.  This result supports findings of previous scholars 

(Karokostas et al., 2014 and Miller et al., 2012) in relation to active learning.       

75% of students who completed questionnaires felt that clickers provided an 

opportunity to discuss content with peers.  One student suggested “If you got the 

question wrong, you were not singled out as it was a group discussion”.   
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In a personal interview, one student suggested that they might learn the right answer 

from someone else in the group.  In the focus group, another student indicated that it 

was a great teambuilding exercise and gave an opportunity to discuss with people in 

the class that they did not know. The result on increased collaboration supports the 

findings of Jones et al, (2012),  Green & Repetti, (2015) and Symister et al. (2014).      

The study shows universal agreement across all three data collection instruments, that 

using clickers was fun.  One student who completed the questionnaire suggested that  

“Its always fun to treat learning as a game.  It woke everyone up and provided an 

element of friendly competition”.  Student 3 from the personal interviews suggested 

that because it was fun, you were more likely to learn from it.  These findings 

contradict the research of Middleditch & Moindrot (2015, p. 7), which showed 

variations in the enjoyability factor.   

 

Knowledge and Feedback  

85% of students who completed questionnaires felt that clickers gave them quick 

feedback in relation to their understanding of content.  One student noted “its easier to 

remember the answers you get wrong”.  Another claimed “it taught me that I need to 

to study more”.  A student in the focus group (student 8) stated that he could 

remember what he got wrong.  Clickers enabled the information that had been learned 

to be reinforced or corrected.  In a personal interview, one student suggested that “it is 

a great way to revise content”.  These results back up the research by DeGagne (2011) 

and Lantz & Stawiski (2014) in relation to quick feedback promoting knowledge 

retention.   

 

The results from questionnnaires indicate that 65% of students felt that clickers 

encouraged them to explore the reason for the correct answer.  One student 

commented “I hated being wrong and needed to know why”.  Personal interviews 

revealed “it rewards you for getting the right answer” (student 1).  This result supports 

the findings of Blasco-Arcas et al. (2013) and Dunn et al. (2012).  However, another 

student felt that they just wanted to get to the next question as quickly as possible and 

their place on the leaderboard was more important than exploring reasons for the 

correct answer.   
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Grades and Increased Performance    

The results of this study in relation to grades and increased performance are 

inconclusive.  Questionnaire results indicate that 50% of respondents believe that the 

use of clickers will enable them to perform better on exams.  This supports the work 

of Shapiro & Gordan (2012) and Bojinova & Oigara, (2013).  However, 40% of 

respondents in the current study are unsure and 10% strongly disagree/disagree.   One 

student suggested that he will have forgotten the information by then.  Another 

student from the focus group (student 8) suggested that if he scored 2/10 in the clicker 

game, this would encourage him to study.  However, if he scored 8/10, he would not 

feel the need to study this section again for the final exam.  The responses in the 

unsure and strongly disagree/disagree categories would suggest that increased 

performance is not an instantaneous outcome of using clickers (Green & Repetti, 

2015).  Although the majority of students in this study believe that clickers help them 

construct knowledge and reinforce or correct the information learned, results are 

inconclusive in relation to this translating into higher end of year course grades.  This 

is similar to research by Sternberger (2012), where  there was active learning and 

construction of knowledge but examination scores were disappointing.  The use of 

clickers to help student performance remains unclear from this study, as was the case 

for research by Chen & Lan (2013).              

 

Use of Mobile Devices in the Classroom    

For 95% of students who completed questionnaires, it was their first time using a 

mobile device to interact in class.  One student described it as having a good freshness 

feeling.  Another commented “when I use my phone, I have more control”.  Three 

students who completed questionnaires  mentioned that the wifi dropped when they 

were doing the Kahoot, so they could not complete it.  90% of students who 

completed questionnaires stated that the use of mobile devices in class made the 

lecture more enjoyable.  Student 20 suggested that it created a good atmosphere and 

the class was excited.  Personal interviews revealed “It gets you involved.  You are 

always looking at it”.  One student suggested that they were more comfortable with 

their own mobile phone and it was a quick way to play the game.  The results of this 

study support the research by Middleditch & Moindrot (2015). 
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55% of students who completed questionnaires agreed that using clickers led to 

increased engagement with the lecturer.  One student suggested that it allowed them 

to ask questions, investigating incorrect answers.  If an answer was wrong, the 

lecturer would talk to the group and explain why.  Student 15 disagreed that clickers 

led to increased engagement with the lecturer.  She stated that “there is always high 

engagement with the lecturer, without clickers”.   

 

55% of students who completed questionnaires agreed that using their own mobile 

device led to increased motivation, although 35% were unsure.  One student  

suggested it increased their motivation to win.  “When you can check your 

knowledge, it motivates you to learn more” (focus group, student 8).  This finding 

supports the research by Lucke et al, (2013) whose results showed an increase in the 

level of motivation. 

55% of students who completed questionnaires would prefer to use clickers 

individually, rather than in groups.  One student commented “its more fun in groups.  

It helps learn without being singled out”.  Another suggested that when one did not 

know the answer, others came to help.  The comments in the questionnaires would 

suggest that higher than 55% of students supported the use of clickers in groups.  It is 

possible that they mis-interpreted the statement on the questionnaire “I would prefer 

to use clickers in groups, rather than individually” as the question asked orally in class 

was “would you prefer to use clickers individually or in groups?”.  Personal 

interviews revealed “you get more out of it in groups because you are talking about it.  

Another student suggested  that if someone does not like technology, at least if its 

done in a group, they can still participate and not have to worry about the technology 

(student 5, focus group).   

 

5. Conclusions and Future Work 

Based on the initial literature review, it was expected that the hypothesis would be 

true, that there is a positive relationship between the use of classroom response 

systems and student engagement.  The primary research carried out in this study 

indicates that this is the case.  Key research findings indicate that classroom response 
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systems encourage active learning and improve the learning process.  They provide an 

opportunity to discuss with peers and help students to construct knowledge.  There is 

universal agreement among the sample chosen, that using clickers is fun (100%).  

Findings show that clickers give students quick feedback on their understanding of 

content and enable the information learned to be reinforced or corrected.  It helps 

them understand the content better and encourages them to explore the reason for the 

correct answer.  Results were inconclusive in relation to clickers helping students 

retain information for the final exam.  The issue as to whether clickers will enable 

students perform better on exams and achieve higher grades is also unconvincing.     

For the majority of students, it was their first time to use a mobile device to interact in 

class.  They agreed that the use of mobile devices in class made the lecture more 

enjoyable and led to increased engagement and motivation.  Students would like to 

use clickers in other modules.  The preference of using clickers in groups or 

individually is contradictory in the questionnaires.  Although the closed question 

responses in the questionnaire indicate a preference for individual, all the open 

questionnaire comments suggest a preference for groups.  This could be due to 

misinterpretation of the question.  The preference for using clickers in groups is also 

supported by the comments provided in the personal interviews and the focus group.   

Recommendations arising from this study include the need for further investigation 

into the area of the ability of clickers to help increase grades.  For any lecturer 

thinking of introducing clickers as part of their teaching toolkit, issues to ponder 

include reasons for its implementation (i.e. engagement or as an assessment tool) and 

the issue of Wi-Fi access.  Using the primary research findings, the class plan for the 

BBS in Culinary Arts & Bar Management group in the next academic year will 

include 1) a blended approach (i.e. use of online quizzes individually prior to class, 

and use of clickers in groups during class) and 2) introducing an assignment where 

students design Kahoots for each section of the module and present in class.  A 

longitudinal study also needs to be carried out so that actual grades can be examined 

at the end of the academic year.            
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