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Abstract  
Research has indicated that using interactive response system (IRS) has the potential to facilitate 
students’ and teachers’ interaction, to increase course attendance, and to improve vivid learning 
atmosphere. However, previous studies on IRS have adopted the lecture method or have focused on 
comparing the learning performance with or without using the IRS applications in the course. While, 
few have made efforts to investigate the learning effects of instructional methods and IRS activities on 
learning and teaching. Hence, in this study, the researcher aimed to integrate IRS applications with 
two teaching and learning methods, learner-as-leader strategy and teacher-as-leader strategy, and to 
explore whether the use of IRS application with various strategies have different learning impacts on 
students. The experiment was conducted for a semester (15 weeks), and a total of 88 undergraduate 
students from a college in Taiwan participated in this study and were divided into two groups.  In the 
experimental group (E.G.), the teacher conducted the course through learner-as-leader strategy with 
IRS activity in which the learners were asked to play the role of leaders by taking turns hosting the IRS 
activities. For the control groups (C.G.), the teacher-as-leader strategy was adopted. The instructor 
was the only leader in the IRS activity, and the learners played the role of passive participants in the 
activity. The researcher used questionnaires to collect how the learners perceived integrating the IRS 
activity with the different teaching and learning strategies. The results indicated that students had 
positive attitude toward using the IRS activity into the course, and the longer the students participated 
in the IRS activity, the more positive feedback they gave. The researcher also found that using various 
teaching strategies might have different learning impact on learners. The learner-to-leader strategy 
with IRS activity had higher questionnaire average scores of question items regarding the perceptions 
of integrating the IRS into course and perceptions of learning interaction with peers. What’s more, it 
was found that participation in the IRS activity was a trigger that motivated the learners to engage in 
self-learning and self-reflection. The integration of the learner-as-leader strategy into IRS activity could 
arouse students to do the preview work before the course. Suggestions and future work are also 
discussed in the end of the paper. 
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1 INTRODUCTION  
Research has indicated that using interactive response system (IRS) into course to assist teaching 
and learning has the potential to facilitate students’ and teachers’ interaction, increases attendance, 
enhanced learning and to improve vivid learning atmosphere [1][2][3]. Researchers used mobile-
based IRS to promote students’ course participation and engagement, such as Srowel [4], who used 
both the Clickers system and mobile-based IRS in a Psychology of Learning and a Biological 
Psychology course, and Chuang [5], who used smartphone-based IRS in a programming course. The 
use of IRS, both of traditional IRS and mobile-based IRS, demonstrated that using IRS applications in 
courses promotes learning gains and engagement [6][7]. Currently, most previous studies have 
integrated the IRS with lectures to facilitate teaching and learning [8][9]. While, few studies have made 
efforts to investigate the effects of using different instructional methods with the IRS such as to 
examine whether the use of the IRS with various teaching and learning methods will affect students’ 
learning performance. 

1.1 Research questions  
Hence, in this study, the researcher aims to integrate IRS applications into class teaching with two 
different teaching methods, learner-to-leader strategy and teacher-as-leader strategy, and to explore 
whether the use of IRS application with various strategies have different learning impacts on students. 
The research questions of the study are: What are students’ feedback and perceptions toward using 
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different strategies with IRS applications in course learning? Does the use of various teaching and 
learning strategy with IRS have different effects on students’ learning motivation? 

2 LITERATURE REVIEW 

2.1 Using IRS application to enhance learning 
The IRS utilizes connecting devices as learning tools to immediately deliver learners’ feedback to the 
instructor and help students engage in the large course and measure their understanding of the 
concept [10] [11]. At first, Cromie [12] adopted flashcards in Physics classes for peer instruction and 
interaction. Then, the flashcards were replaced by personal learning devices such as clickers, 
computers, tablet PCs or mobile devices.  Students with an IRS submitter have to press a button on a 
hand-held remote control device corresponding to their answer to a multiple choice question projected 
on a screen.  For example, Liu, Chu, Lin, and Wang [13] used the EduClick system to assist college 
students learning a Physics course. Boatright-Hortwitz [14] explored how college students perceived 
the use of clickers regarding students’ confidence, comfort, attitude change, and retention. The results 
suggested that the use of clickers increased students’ participation, and helped them with quiz 
preparation. Heaslip, Donovan and Cullen, et al. [15] applied the IRS system in an Operation and 
Supply Chain Management course and the results showed that the learners liked the fun element of 
the system and became more engaged when it was in used in the classroom than otherwise. 

2.2 Various teaching and learning strategy with IRS applications 
Studies indicated that using IRS applications with various teaching and learning strategy has positive 
learning effectiveness. Wang [10] and Sunde [11] used game-base IRS in college course and found 
that the competitive game-based factor promoted learners’ learning attention. Brady, Seli, & Rosenthal 
[17] suggested that the use of clickers enhanced high level interaction with peers and teachers, and 
that it fostered active collaborative learning. McDonough and Foote [3] investigated the impact of 
individual and shared clicker use on collaborative learning. Moreover, Simelane-Mnisi & Mji [2] 
revealed that using clickers as an assessment tool improved the pass rate of the final exam. Besides, 
the students appreciated the anonymity used of clickers to answer the questions [15]. 

2.3 Summary of the Literature  
The abovementioned studies reported that instructors adopted clickers according to their instruction 
goals, and the findings indicated that the IRS demonstrated greater learning gain than traditional 
lecturing. However, most previous studies conducted IRS activities as part of teacher-led classes (i.e., 
lectures), meaning that the instructors held the power to control the IRS activities and run the IRS 
instruction. There are few studies with a quasi-experiment design confirming whether using the IRS for 
learner-led activities could benefit learning.  Hence, in this study, the researcher adopted an IRS for 
course interaction, with the aim of investigating whether the use of the IRS with two different teaching 
and learning methods, the learners as leader and the teacher leader strategies, would have differing 
effects on students’ learning. 

3 METHODOLOGY 
The study adopted comparative test to report on the performance and perspective of learning course 
with IRS in two learning scenarios. The experiment was conducted for a semester (15 weeks), and a 
total of 88 undergraduate students from a college in Taiwan participated in this study and were divided 
into two groups. In the experimental group (E.G.) the teacher conducted the course through learner-to-
leader strategy with IRS activity and in the control groups (C.G.), the teacher adopted teacher-as-
leader strategy with IRS activity. The participants could use carious devises to participate in the IRS 
activity. The researcher conducted questionnaires before, in the middle and after the experiment to 
understand learners’ feedback of using IRS application in the course. 

3.1 IRS with learner-to- leader strategy and teacher-as-leader strategy 
The learner-to-leader strategy in E.G. required the learners to play the role as leader and to host IRS 
activity. The learners in E.G. were divided into groups and each group were asked to design the 
questions and items according to weekly topic and to host the interaction of IRS activity (Fig. 1-a). The 
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C.G. adopted teacher-as-leader strategy with IRS application during the experiment. In the C.G., the 
teacher designed the questions and items in the IRS and administered the IRS activity every two 
weeks (Fig. 1-b).  

 
Figure 1 Two learning strategies  

3.2 Collected data:  the three questionnaires and IRS scores 
The questionnaires were conducted at three different stages: Questionnaire 1: before the course (the 
1st week), Questionnaire 2: in the middle of the semester (the 9th week) and Questionnaire 3: after 
the experiment (the 15th week). The questionnaires consisted of items on a five point Likert scale 
(from 5 to 1: strongly agree, agree, neutral, disagree, strongly disagree) and multiple response 
questions to investigate how the learners perceived integrating IRS activity with various teaching and 
learning strategies. The items in the three questionnaires were the same, and the dimension of survey 
items in the questionnaire included perceptions of learning interaction with instructor and with peers 
and learning feedback toward the course. Besides, the questionnaires that conducted at the 9th week 
were added the questions for investigating learners’ perception of integrating the IRS into course. The 
questionnaires that conducted at the 15th week were included open-ended questions for collecting 
learners’ qualitative feedback toward participating in the IRS activity.  

4 DATA ANALYSIS 

4.1 Questionnaires 
According to the questionnaires results, it was found that the average scores of the questions were 
increased in the three rounds (Fig.2). The data revealed that most learners had quite positive 
feedback toward using IRS into course for all semester, and the longer the students participated in the 
IRS activity, the more positive feedback they gave. Besides, it was noticed that, especially in the 
questions 2, and 15, the average score from students feedback were over 4.5 points (Q2: I engaged 
in the course learning; Q15: My classmates interacted with the teachers), and it indicated that using 
IRS into course enhanced the interaction between peers and instructors.  

Besides, according to the questionnaire results that conducted at the 9th week, it was found that both 
groups had positive attitude toward participating IRS activity and the learners were more engaged in 
the course with IRS activity. While, the researcher noticed that the learners with leader-to-learners 
strategy had higher average scores in the item: I would willing to preview or review the learning 
contents in order to get good performance and item: I would like to participate in course discussion 
through the IRS activity.  It indicated that the learners with the leader as learner strategy were more 
willing to review the learning content and to participate in course discussion. 

 
(a) Questionnaires results from C.G.  
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*Yellow: Questionnaire 1 /*Light blue: Questionnaire 2 /* Blue: Questionnaire 3 
* Q2: I engaged in the course learning; Q15: My classmates interacted with the teachers 

(b) Questionnaires results from E.G. 

Figure 2 The average scores of each item from questionnaires of the two groups 

4.2 Qualitative feedback 
The learners were invited to write down their feedback of participating in IRS activity from the whole 
semester after the experiment (the 15th week questionnaires).  According to the qualitative feedback, 
some students mentioned that using the learner as leader strategy with the IRS improved the 
interaction between the presenters and listeners during the course and the immediate interaction with 
classmates through the IRS made for a vivacious atmosphere in the classroom. What’s more, the 
students shared that the game-like interaction mechanism in the IRS made them have friendly 
competition and were eager to stand out from the competition and to pursue the top ranks in the 
activity 

5 DISCUSSION AND RESULTS  
Previously, related studies indicated that using the IRS had positive effects on students’ learning 
[2][15]. In this study, the researcher further investigated whether using various teaching and learning 
strategies with IRS activity would have different learning impact on students. The researcher used 
questionnaires to collect the learners’ feedback at three time points: before the experiment, in the 
middle stage of the experiment and after the experiment. The results indicated that students had 
positive attitude toward using the IRS activity into the course, moreover, the students had highest 
average scores at the third questionnaires. That is, the IRS activity might be the learning tool that kept 
learners’ engagement in course. These findings echo those of previous research which found that 
using the IRS tool has positive effects on college students’ learning engagement and course 
participation [14][15]. 

Besides, in this study, the researcher also found that using various teaching strategies might have 
different learning impact on learners. The learner-to-leader strategy with IRS activity had better scores 
in perception of integrating the IRS into course, learning interaction with instructor and with peers. 
What’s more, it was found that participation in the IRS activity was a trigger that motivated the learners 
to engage in self-learning and self-reflection. The integration of the learner-to-leader strategy into IRS 
activity could arouse students to do the preview work before the course. 

In the future, the researcher will focus on analyzing learners’ performance of IRS scores and to 
compare whether there are learning differences between the two strategies. Future study could 
explore whether the use of the IRS with various strategies could support and facilitate flipped 
classroom learning for different age groups. Related results from the further study will be shared in the 
near future. 
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