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ABSTRACT 

Increasing student numbers and reduced government funding have seen a trend towards there being larger numbers of 

students in lectures, with this having an impact on the degree of student interaction, participation and engagement in 

lectures. The impetus for this research came from a desire to retain much of the interaction, participation and engagement 

that takes place in smaller classes when moving to lectures with typically more than 100 students present. A pilot study 

demonstrated that the use of applications on personally owned devices (APODs) in the form of a text messaging based 

system or an application running on a smart phone could be used to create a marked increase in student interaction, 

participation and engagement. This was followed by a more formal investigation from a pragmatic paradigm through the 

adoption of a mixed methods research approach that is consistent with design-based research with the aim of addressing a 

number of aspects relating to the use if APODs in lectures. These included the benefits of using APODS; addressing the 

challenges and pedagogical issues involved in using APODs; designing effective activities using APODs; using APODs to 

cater for different groups of students; and the cost and simplicity of devices. A series of models are presented in the 

conclusions to this paper that address these aspects and a number of implications for further research are identified. 
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1. INTRODUCTION 
The impetus for this study came from a desire to use a teaching 

method in large lectures where students discuss questions and 

problems in small groups with one student from each group 

sharing their response verbally with the rest of the class. This 

approach works well in class sizes of up to 30-40, but when 

lectures have in excess of 100, 200 or 300 students few students 

are willing to share their responses verbally with the rest of the 

class. 

A study comprising 5 phases was conducted into the use of 

applications on personally owned devices (APODs) to increase 

student engagement in large lectures with the aim of analysing 

the benefits and addressing the issues that emerge from this 

approach. This paper presents a brief summary of the 5 phases 

and the overall conclusions from the study including a series of 

proposed models addressing different aspects relating to the 

successful adoption of APODs in large lectures. 

2. METHODOLOGY AND APPROACH 

2.1 Methodology and Research Questions 
The research approach that was identified as being the most 

appropriate for the entire study was that of of a pragmatic 

paradigm with an associated epistemology of “the best method 

is one that solves problems” (Maxcy, 2003), an ontology of 

“truth is what is useful” (Crick, 1999; Easton, 2010), and 

questions that seek to determine whether interventions will 

improve learning and teaching. This was based on the concept 

that “the studies that teachers found to be most persuasive, most 

relevant, and most influential to their thinking were all studies 

that addressed the relationship between teaching and learning” 

(Kennedy, 1999). Following from this is the identification of a 

mixed methods methodology (Johnson & Onwuegbuzie, 2004) 

and design based research (Wang & Hannafin, 2005; Barab & 

Squire, 2004) as being appropriate for this research which is 

seeking answers to the following research questions: 

• What are the benefits of using applications on personally 

owned devices to engage with students in lectures (from a 

range of different perspectives and across a range of 

different contexts)? 

• What are the challenges involved in using applications on 

personally owned devices to engage with students in 

lectures (from a range of different perspectives and across 

a range of different contexts) and how can these 

challenges be addressed? 

• What are the pedagogical implications involved in using 

applications on personally owned devices to engage with 

students in lectures? 

• How do issues relating to the cost and simplicity of 

devices impact on the use of applications on personally 

owned devices to engage with students in lectures and how 

can these issues be addressed? 

2.2 Phases of the Study 
A brief summary of the 5 phases of the study along with the 

phases and the methods of data collection used in them are 

shown in Table 1. 

 

Phase Description 

Pilot Study 

Stage A 

Development/trial of a texting based system 

(Nesbit, O’Steen, Bell & Martin, 2016) in a 

first year information systems class. 

 

Stage B 

Surveying students regarding use of texting 

based system (Nesbit et al., 2016) in a 

second year accounting information 

systems class. 

 

Stage C 

Surveying a cross section of students 

regarding mobile device ownership (Nesbit 

et al., 2016). 
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Stage D 

Exploratory survey of students regarding 

using a smartphone based application in 

lectures (Nesbit et al., 2016) in a first year 

accounting class. 

Interviewing 

Lecturers 

Interviewing lecturers regarding their 

motives for using APODs or other audience 

response systems (ARS) and what benefits 

and issues have emerged (Nesbit, O’Steen 

& Bell, 2014). 

Interviewing 

Learning 

Advisers 

Interviewing learning advisers regarding 

their perceptions of the benefits and issues 

emerging from the use of APODs (or other 

ARS) in lectures (Nesbit, O’Steen & Bell, 

2017). 

Surveys of 

Students 

Surveys of students APODs had been used 

in different modes: 

• Multiple choice questions (in first year 

accounting and economic classes). 

• Students sharing responses from small 

group discussions (in a second year 

and a post graduate accounting 

information systems class). 

• Students asking questions or 

identifying the most important content 

at the end of a lecture (in a second year 

accounting information systems class). 

(Nesbit, O’Steen & Bell, 2015a) 

Student 

Focus 

Groups 

Student focus groups conducted to 

corroborate results from earlier phases and 

to gain a better understanding of the benefits 

and issues emerging (Nesbit, O’Steen & 

Bell, 2015b). The students were from a 

second year accounting information 

systems class and a post graduate 

accounting information systems class. 

Table 1 – Phases of the Study 

3. REVIEW OF LITERATURE 
The study completed by Kay & Le Sage (2009) identified six 

threads in the literature relating to the use of audience response 

systems with these being classroom environment benefits, 

learning benefits, assessment benefits, technology based 

challenges, teacher (or lecturer) based challenges and student 

based challenges. Two additional threads were identified with 

these being pedagogical issues (Flies & Marshall, 2006; Beatty, 

Gerace, Leonard & Dufresne, 2006; Blood & Gluchak, 2013; 

Brady, Seli & Rosenthal, 2013; Wolter, Lundeberg, Kang & 

Herreid, 2011; Camacho-Minano & del Campo, 2014; Stewart 

& Stewart, 2013; Latham & Hill, 2014) and the cost and 

simplicity of devices (Freeman & Blayney, 2005; Scornavacca, 

Huff & Marshall, 2007; Chen & Lan, 2013; Blood & Gulchak, 

2013). 

A summary of the eight threads is shown in  

Classroom 

Environment 

Benefits 

• Attendance 

• Attention 

• Anonymity 

• Participation 

• Engagement 

• Learning 

more 

Enjoyable * 

Technology 

Based 

Challenges 

• Students not 

having or not 

bringing the 

Required 

Device 

• Technology 

not 

Functioning 

Pedagogical 

Issues * 

• Good Teaching 

Strategies * 

• Specifically 

Addressed as 

Pedagogical 

Issues * 

• Issues Relating 

to Large 

Classes * 

• Social 

Constructivism 

* 

• Question 

Driven 

Instruction or 

Contingent 

Learning * 

• Instructional 

Design * 

• Learning 

Styles and 

Cultures * 

• Optional or 

Mandatory 

Participation * 



Learning 

Benefits 

• Interaction 

• Discussion 

• Contingent 

Teaching 

and 

Question 

Driven 

Instruction * 

• Learning 

Performance 

• Quality of 

Learning 

Lecturer Based 

Challenges 

• Responding 

to Student 

Feedback 

• Coverage of 

Course 

Content 

• Development 

of Effective 

Questions * 

Cost and 

Simplicity of 

Devices * 

• Cost for 

Students * 

• Cost for 

Lecturers and 

Their 

Institutions * 

• Ease of Use for 

Students * 

• Ease of Use for 

Lecturers * 

Assessment 

Benefits 

• Feedback 

• Formative 

Assessment 

• Comparing 

Responses 

Student-Based 

Challenges 

• Adjusting to 

a new 

method of 

teaching 

• Discussion of 

topics 

creating 

confusion or 

wasting time 

• Too much 

effort 

required by 

students 

• Summative 

assessment 

issues 

• Attendance 

for grades 

• Identifying 

students 

• Negative 

feedback 

• Students with 

disabilities 

 

Table 6, with the aspects under each thread that have been 

added to or renamed from the study completed by Kay & Le 

Sage (2009) being marked with an asterisk.  

4. SUMMARY OF FINDINGS 
This section presents a summary of the findings from the 

overall study broken down into 4 sections. Firstly, from the 

pilot study; followed by the interviews of lecturers and learning 

advisers. Thirdly, there is the summary of the results of the 

student surveys which is followed by a summary of the results 

of the student focus group. 

4.1 Pilot Study 
There were 4 stages to the pilot study with these being shown 

in  Table 1. The pilot study was reported on in Nesbit et al. 

(2016). 

The Stage A and Stage B of the pilot study showed that the 

concept of using a text messaging based APOD would allow 

students to respond anonymously during large lectures and 

demonstrated some of the key aspects of the literature 

including: increased interaction, participation and engagement; 

low cost and simplicity of use for students; and without the 

need to find a process for distributing devices to students. 

Changing the focus of the pilot study from the text messaging 

system (Stage A and Stage B) to one based on an application 

running on a mobile web enabled device (Stage D) was partly 

in response to the ease of use aspect for lecturers. This decision 

was only made after consideration of the challenges of not all 

students having or bringing a device and the issue of cost of 

devices for students. This decision was enabled by the results 

of the survey regarding ownership of devices (Stage C). 

Stage D of the pilot study demonstrated that the classroom 

environment benefit of increasing student interaction, 

participation and engagement that was experienced when using 

the text messaging based system (Stage B) was also present 

when using an application based on a mobile web enabled 

device. 

Based on the findings of this pilot study the use of APODs in 

large lectures can result in increased student interaction, 

participation and engagement. 

4.2 Interviews of Lecturers and Learning 

Advisers 
The interviews of lecturers and learning advisers was reported 

on in Nesbit et al. (2014) and Nesbit et al. (2017) respectively. 

When it came to the learning environment thread the increasing 

of engagement and potential increasing of attendance was 

similar across the lecturers and learning advisers. Areas that 

were commented on as being important by the lecturers, but 

received little or no attention in the learning adviser interviews 

included increased attention and participation, along with 

learning becoming more enjoyable. A concept emerging from 

one learning adviser was that students seeing that a lecturer had 

a plan to improve student learning could in itself improve 

student engagement. 

When the learning benefits thread is looked at the lecturers and 

learning advisers were similar in commenting on the increase 

in interaction; discussion and the potential improvement of the 

quality of learning and learning performance. Comments in 

both sets of interviews alluded to the potential of using APODs 

for Question Driven Instruction (QDI) and Contingent 

Teaching (CT). 

In the assessment benefits thread, the lecturers and learning 

advisers were similar in that feedback was very important and 

that the use of APODs would help with formative assessment. 

However, when it came to seeing responses from other 

students, lecturers commented that they saw significant value 

in this whereas there was little or no comment relating to this 

from the learning advisers. 

When it came to the technology based challenges there was 

similarity across the lecturers and learning advisers that the 

issue of students not having a device on which to use APODs 

is diminishing and that a way to deal with this is to have 

students working in pairs or small groups. The issue of 

technology not functioning from the perspective of the learning 

advisers appears to be less for APODs when compared with 

ARS in the form of clickers, with this particular issue receiving 

little comment from the lecturers. 

The lecturer based challenge of the design of effective 

questions was seen as being very important by lecturers and 

learning advisers with not overusing APODs receiving some 

comment by both groups interviewed. Neither group made 

comment regarding the challenge of lecturers responding to 

students. The challenge of covering course content was alluded 

to by learning advisers and received little comment from 

lecturers. 

When it came to student based challenges thread, there was 

little or no mention from either the lecturers or the learning 

advisers. 

When the pedagogical issues thread is looked at, there is 

similarity across the lecturers and learning advisers regarding 

APODs addressing issues in large classes; the use of QDI and 



CT approaches; and the importance of learning styles and 

cultures. There were aspects where there was some comment 

from the lecturers, but little or no explicit comment from the 

learning advisers including specific mention of teaching 

strategies; constructivism; instructional design and whether 

student use of APODs should be optional or mandatory. 

When it came to the cost and simplicity of devices thread the 

lecturers and learning advisers saw the cost and ease of use for 

students as being potentially significant issues, but that the 

nature of APODs meant that for the vast majority of students 

there is little impact. The lecturers did not appear to see cost to 

them as being an issue as most adopted a free to use application, 

however some of the learning advisers saw the cost as being an 

issue where an institution was choosing to a adopt a 

commercially available application. Ease of use for lecturers 

did not appear to be a significant issue for lecturers, however 

learning advisers saw it as a potential issue as it would be them 

that would be supporting lecturers with less experience and 

familiarity with technology. 

With very few lecturers reporting difficulties and challenges 

relating to the use of APODs, this was identified as being partly 

due to the lecturers that were interviewed being innovators and 

early adoptors based on the model developed in Rogers (1995). 

In this model the innovators and early adopters typically do not 

experience difficulties and challenges when adopting new 

technologies, however lecturers that fit the early majority 

category (Rogers, 1995) typically need to have a higher degree 

of certainting that technologies (like APODs) will work 

without challenges. The decision was made to interview 

learning advisers as a proxy for the early majority adopters as 

they would be supporting the early majority adopters and be 

aware of the challenges that they may face. 

4.3 Student Surveys 
Students in 5 different courses were surveyed. In all five 

courses the students were asked some demographic questions 

(age, gender, English language background). The survey then 

asked students a range of questions about how they felt about 

using APODs in the mode(s) that they had been in their 

particular course. The APODs had been used in 4 different 

modes across the courses: 

• MCQ – students answering multiple choice questions 

• SGD – students responding with answers to open ended 

questions resulting from small group discussions 

• MIC – students responding with what they saw as being 

the most important content covered in a lecture 

• QEL – students asking the lecturer questions as the end of 

the a lecture 

Most of the questions were asking the students to rate their 

strength of agreement with statements regarding the use of 

APODs on a 5 point likert scale. Some statistical analysis was 

conducted of the responses using non-paramteric tests (Mann-

Whitney tests and difference in medians test) to determine 

whether there were significance differences between the 

responses of different groups based on the demographic 

information that had been collected. 

A summary of the main points to emerge from the student 

surveys is shown in Table 7 with this being organized by the 

mode of use and for each mode of use by issues relating to (a) 

impact on learning, (b) impact on engagement and enjoyment, 

(c) the importance of anonymity and (d) the impact on student 

willingness to participate. 

It was noted that the importance of anonymity, while high, was 

not as high as might have been expected based on the literature 

and the interview of lecturers and learning advisers. 

4.4 Student Focus Groups 
The student focus groups were reported on in Nesbit et al. 

(2015b). As noted previously, the results of the student surveys 

didn’t show the importance of anonymity as quite as important 

as it appeared to be in the literature and the interviews of 

lecturers and learning advisers. However, the results from the 

student focus groups suggest that for some students this is an 

extremely important factor, and that it is less so for other 

students. This may be related to where the students sit on the 

introversion-extroversion spectrum. 

The findings from the focus groups also confirm the increase in 

student engagement; increased enjoyment of learning; and the 

importance of feedback; from earlier phases of the study. The 

concept of using small group work to overcome the issue of not 

all students having a device was agreed with. 

The concept that the use of APODs should be optional and for 

formative assessment, as opposed to being mandatory, for 

summative assessment and recording attendance was also 

agreed with. 

Issues relating to not overusing APODs and not being able to 

cover required course content were also touched on and are 

areas that need further exploration. 

5. MODELS EMERGING FROM STUDY 
This section presents the models that are emerging from the 

overall study, in components relating to the 4 research 

questions that the study addresses. 

5.1 Benefits of Using APODs 
In response to the first research question of “What are the 

benefits of using applications on personally owned devices to 

engage with students in lectures (from a range of different 

perspectives and across a range of different contexts)?” there is 

clear evidence that there a range of benefits. The benefits that 

can clearly be concluded from this study are summarised in 

Table 2. 

 

Increasing the participation, interaction and engagement of 

students significantly with anonymity of responses being a 

significant factor in this increase (Kay & LeSage, 2009; 

Caldwell, 2007). 

Lecturers obtaining feedback from students during a lecture  

so that learning can be checked on is of significant value and 

enables lecturers to assess how well students are learning 

and provide feedback to the students during the lecture 

(Freeman & Blayney, 2005), whether to confirm that 

students do understand concepts or to address 

misconceptions)  

Lecturers obtaining feedback from students at the start of a 

lecture about their prior knowledge and understanding so 

that it can be used and built on during the lecture as per 

Adult Learning Theory (Cross, 1981) and Andragogy 

(Knowles, 1984). 

Students checking on their own learning during lectures to 

identify concepts that they do understand and 

misconceptions that they need to address in a manner 

consistent with self regulated learning (Goodyear, 2002). 

Learning being more enjoyable, also known as the purple 

shirt affect (Nesbit et al., 2015b). 

Breaking the mold of the traditional lecture. 

Learning being more effective (Goodyear, 2002) and/or 

authentic (Reeves, Herrington & Oliver, 2002). 

During live streamed lectures, students who are not 

physically present are able to interact and participate in 

ways that would not be possible otherwise 

Table 2 – Conclusions Relating to the Benefits of Using 

APODs in Lectures 

A diagram that depicts these benefits is shown in Figure 1  



Areas where there is less clear evidence relating to the benefits 

of using APODs in lectures that could provide a basis for 

further studies include increasing student attendance at 

lectures; increasing student attention during lectures; the value 

of discussion amongst students; and the impact on learning 

performance (although other studies have highlighted that 

increased interaction, participation and engagement can lead to 

increased learning performance). 

5.2 Challenges Related to Using APODs 
In response to the second research question of “What are the 

challenges involved in using applications on personally owned 

devices to engage with students in lectures (from a range of 

different perspectives and across a range of different contexts) 

and how can these challenges be addressed?” there are a range 

of challenges that have been clearly identified. The conclusions 

that have clear evidence relating to these challenges and how 

they can be dealt with shown in Table 3. 

 

Type of 

Challenge 

 

Challenge 

Technology 

Based 

Challenges 

The challenge of students not owning or 

not bringing devices can be addressed 

through working in pairs and small 

groups as part of the APOD-based 

activity. 

This only continues to be a challenge if 

the use of the APODs is mandatory; 

being used for summative assessment; 

used to take attendance where marks are 

awarded for attendance; and/or where the 

students can be identified. There is some 

evidence however that using APODs for 

activities that are optional and/or 

formative assessment purposes results is 

sounder from a pedagogical perspective. 

 The challenge of technology not 

functioning is an issue of significance and 

highlights the need for good institutional 

support where an APOD is adopted for 

general use. 

 The quality of WiFi. 

Lecturer 

Based 

Challenges 

Losing time to cover the required course 

content and not overusing APODs are 

challenges of significance and related to 

each other. These challenges should be 

addressed from a pedagogical 

perspective. 

Student 

Based 

Challenges 

Students with disabilities may have 

challenges when it comes to the use of 

APODs with some of these being 

addressed through working in pairs and 

small groups. However, there are some 

circumstances where the use of APODs 

enhances the student learning experience 

in ways that may not have been possible 

otherwise. 

Table 3 – Conclusions Relating to the Challenges of Using 

APODs in Lectures 

A diagram that depicts the decision making process about 

whether to consider using APODs in lectures is shown in 

Figure 2. 

Of significance is the relationship of the issue of not all students 

having access to required devices and the solution of students 

working in pairs and small groups to address this. This is also 

consistent with the conclusions surrounding the benefits of 

APOD use being optional and for formative assessment (as 

opposed to mandatory, for summative assessment, awarding 

grades for attendance and identifying students where the 

benefits are less clear). 

Areas where there is little evidence in this study relating to the 

challenges of using APODs in lectures that could provide a 

basis for further studies include: 

• Whether confusion can be created by the discussion of 

topics 

• Whether too much effort can be required by some students 

5.3 Pedagogical Issues of Using APODs 
In response to the third research question of “What are the 

pedagogical implications involved in using applications on 

personally owned devices to engage with students in lectures?” 

there is clear evidence that the best use of APODS in lectures 

is a pedagogical issue amd significant importance should be 

placed on the design of effective activities. Factors of 

significant importance in this context are shown in Table 4. 

 

Students being able to choose to participate in the APODs-

based activities with this being related to the concept of 

mutual engagement  

The focus should be on formative assessment with the 

APODS as there is evidence that students will engage and 

learn more as opposed to using APODS for summative 

assessment 

Encouraging students to work in pairs or groups as this is 

consistent with Social Learning Theory (Vygotsky, 1978), 

Constructivist Theory (Bruner, 1973), Andragogy 

(Knowles, 1984) and Adult Learning Theory (Cross, 1981). 

Using of APODs at the start of lectures to check prior 

understanding and experiences with this being consistent 

with Andragogy (Knowles, 1984) and Adult Learning 

Theory (Cross, 1981). 

Using APODs during lectures to check on understanding 

before moving on and/or part of the coverage of content 

using approaches such as Question Driven Instruction 

(Beatty et al., 2006) and Contingent Teaching (Draper & 

Brown, 2004). 

Using APODs at the end of lectures not just to have students 

answer questions, but to have students ask questions and 

identify the most important content covered in a manner 

consistent with the “one minute paper” (Hattie, 1997). 

Using a mixture of closed ended questions for checking 

general understanding and saving time and open ended 

questions for deeper understanding to lead to more cognitive 

engagement (Fredricks et al., 2004). 

Using APODs in a variety of manners including timing and 

the type of activity so as to cater for different groups of 

students who may be in the lecture 

Table 4 – Pedagogical Issues of Significant Importance 

Relating to the use of APODS in Lectures 

A diagram depicting the pedagogical issues of significance 

relating to the use of APODs in lectures is shown in Figure 3. 

A diagram setting out the decisions to be made when designing 

effective activities using APODS is shown in Figure 4. A 

diagram setting out how APODs can be best used to cater for 

diversity within groups of students is shown in Figure 5. 

5.4 Cost and Simplicity of Devices 
The fourth research question of “How do issues relating to the 

cost and simplicity of devices impact on the use of applications 

on personally owned devices to engage with students in lectures 

and how can these issues be addressed?” appears to be more 



straight forward to address than it was for ARS in the form of 

clickers. 

The main issues relating to the cost and simplicity of devices 

were identified as being the cost of devices for students, ease 

of use for students, ease of use for lecturers and costs for 

institutions and lecturers. The addressing of these issues when 

APODs are being used appears more straightforward compared 

with the use of ARS in the form of clickers.  

When it comes to cost of devices, the nature of APODs, 

provided they are being used for activities based on work in 

pairs and small groups and that the institution has good WiFi, 

means that there is no additional cost for the students as enough 

students already own a device that the APODs will run on. 

When it comes to the ease of use for students, a similar concept 

applies in that students who own a device are likely to have a 

high degree of familiarity with using applications. 

The ease of use for lecturers who are early adopters is not seen 

as being an issue, while the ease of use for lecturers where 

institutions are adopting a particular APOD is an issue that 

requires good institutional support that is similar to what is 

required for the use of other ARS in the form of clickers. 

The costs to individual lecturers adopting APODs is a 

significant issue as there are freely available APODs for use, 

with an alternative being to obtain a teaching or research grant 

if there is some cost. The costs to institutions adopting a 

particular APOD can be significant, particularly if there is a 

high level of support coming from the vendor. The need for 

good WiFi coverage is not an additional cost if the institution 

already has good coverage. 

The diagram shown earlier in Figure 2 depicts a number of 

issues relating to the cost and simplicity of devices that are 

significant when it comes to making decisions about the use of 

APODs in lectures. 

5.5 Implications for Further Research 
There are a number of implications for further research arising 

from this study with these being presented in Table 5 along with 

an explanation of each implication. 

Increasing 

student 

attendance. 

There was some evidence in this study 

that (a) the use of APODs in lectures for 

formative assessment could reduce a 

drop off in attendance; (b) not allowing 

students to have phones turned on 

during lectures could reduce 

attendance; and (c) forcing students to 

share verbally can reduce attendance. 

This an area where further studies could 

be conducted. 

Increasing 

student 

attention. 

The increasing of student attention 

during lecturers was not a focus of the 

research, but there are indications in the 

findings that the increasing of 

engagement, interaction and 

participation also involves the 

increasing of student attention. This 

could be tested further in later studies. 

The value of 

discussion 

amongst 

students. 

The value of discussion amongst the 

students appeared to be rated as more 

important by the lecturers interviewed 

than by the students. A focus for further 

studies could be on whether there types 

of students who benefit more from the 

discussions than other students. 

Impact on 

learning 

performance 

based on modes 

of use. 

Other studies have highlighted that 

increased interaction, participation and 

engagement can lead to increased 

learning performance. This could be the 

focus of further studies with the aim of 

investigating the impact on learning 

performance based on different modes 

of use of APODS. 

Possibility of 

confusion being 

created by 

discussion of 

topics. 

Little attention was paid in this study to 

whether the discussion of topics could 

create confusion for students. This 

issue could be the subject of further 

studies. 

Possibility of 

some students 

needing too 

much effort to 

use APODs. 

Little attention was paid in this study to 

the concept of some students needing 

too much effort to used APODs. This 

concept could be the subject of further 

studies. 

Issues related to 

students with 

disabilities. 

Aspects of this study highlighted that 

there are issues to consider for some 

students with disabilities when it comes 

to the use of APODS, but that there are 

other students with disabilities for 

whom the use of APODs creates 

learning opportunities that would not 

otherwise be possible. This issue is one 

in which could form a significant basis 

for studies in the future. 

Students seeing 

that lecturers 

want to increase 

student 

engagement (and 

have a plan to do 

so) in itself can 

serve to increase 

student 

engagement 

This concept emerging from one of the 

learning advisers could be the focus of 

further studies that aim to explore the 

extent that lecturers demonstrating they 

want to know what students are 

thinking increase student engagement. 

Table 5 – Implications for Further Research 

6. OVERALL CONCLUSIONS 
The findings and conclusion include that the use of APODs in 

lectures has the potential to increase student interaction, 

participation and engagement through the creation of a two-

way feedback channel between lecturers and students that 

allows for student misconceptions to be identified and 

addressed in a manner that can make learning more enjoyable, 

authentic and effective. This potential will be realised through 

the addressing of the pedagogical and technological issues 

involved in the use of APODs in lectures. 

A series of models are presented that identify the benefits of 

using APODs and address the challenges and pedagogical 

issues involved in using APODs with a number of implications 

for further research based on the findings also being identified. 

Emerging from these models is the overall conclusion that the 

benefits that are possible from using APODs in lectures are 

most likely to be realised if the pedagogical issues surrounding 

their use are addressed. 
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Classroom Environment Benefits 

• Attendance 

• Attention 

• Anonymity 

• Participation 

• Engagement 

• Learning more Enjoyable * 

Technology Based Challenges 

• Students not having or not 

bringing the Required Device 

• Technology not Functioning 

Pedagogical Issues * 

• Good Teaching Strategies * 

• Specifically Addressed as 

Pedagogical Issues * 

• Issues Relating to Large Classes * 

• Social Constructivism * 

• Question Driven Instruction or 

Contingent Learning * 

• Instructional Design * 

• Learning Styles and Cultures * 

• Optional or Mandatory 

Participation * 

Learning Benefits 

• Interaction 

• Discussion 

• Contingent Teaching and Question 

Driven Instruction * 

• Learning Performance 

• Quality of Learning 

Lecturer Based Challenges 

• Responding to Student Feedback 

• Coverage of Course Content 

• Development of Effective 

Questions * 

Cost and Simplicity of Devices * 

• Cost for Students * 

• Cost for Lecturers and Their 

Institutions * 

• Ease of Use for Students * 

• Ease of Use for Lecturers * 

Assessment Benefits 

• Feedback 

• Formative Assessment 

• Comparing Responses 

Student-Based Challenges 

• Adjusting to a new method of 

teaching 

• Discussion of topics creating 

confusion or wasting time 

• Too much effort required by 

students 

• Summative assessment issues 

• Attendance for grades 

• Identifying students 

• Negative feedback 

• Students with disabilities 

 

Table 6 – Threads Emerging from Literature – Adapted from Kay & Le Sage (2009) 

 

 

Mode Impact on Learning Impact on Engagement 

and Enjoyment 

Importance of Anonymity Impact on Student 

Willingness to Participate 

MCQ High level of agreement that 

the use of the APOD helped 

student learning. Higher 

agreement with seeing the 

correct answers helping than 

discussing the questions 

helping. 

Importance of seeing the 

correct answers was 

significantly higher in the 

larger first year course 

(where use was optional and 

formative) than the smaller 

third year course (where the 

use was for summative 

assessment). 

There were no other 

significant differences 

across groupings. 

High level of agreement that 

students felt more engaged, 

and almost as high when it 

came to increased 

enjoyment, followed by 

being encourage to think 

more about lecture content 

(cognitive engagement).  

No significant differences 

across groupings. 

 

 

High levels of agreement 

with the importance of 

anonymity but not quite as 

high as for other statements. 

Female students attach 

significantly more 

importance to anonymity 

than male students. Students 

under 21 attach more 

importance to anonymity 

than students 21 and older. 

There were no other 

significant differences 

across groupings. 

 

A clear increase in students’ 

willingness to participate in 

the answering of multiple 

choice questions through the 

use of APODs as opposed to 

raising their hands. No 

significant differences 

across groupings. 

 

SGD High level of agreement 

with the importance of 

feedback from the lecturer 

High level of agreement that 

students felt more engaged, 

felt that learning was more 

The importance of 

anonymity had a high level 

of agreement, although the 

A clear increase in student 

willingness to participate 



and slightly less of seeing 

the answers from other 

groups. Lesser importance 

placed on discussing the 

questions. 

When looking at the larger 

undergraduate course in 

isolation, students 21 and 

older were placing 

significantly more 

importance on lecturer 

feedback 

There were no other 

significant differences 

across groupings. 

enjoyable and that thinking 

about content was 

encouraged. 

Female students and 

students not from an English 

language speaking 

background attached more 

importance to the value of 

thinking about lecture 

content. 

With the larger 

undergraduate course male 

students agreed more 

strongly with the use of 

APODs making lectures 

more enjoyable. 

There were no other 

significant differences 

across groupings. 

level of agreement was 

lower than it was for some 

of the statements regarding 

impact on learning. 

The students in the smaller 

post graduate course had the 

lowest levels of agreement 

with the importance of 

anonymity. 

There were no other 

significant differences 

across groupings. 

when using an APOD than 

verbally. 

Students 21 years and older 

significantly more willing to 

share verbally than those 

under 21. 

Students in the smaller post 

graduate course 

significantly more willing to 

share verbally than those in 

the larger undergraduate 

course. 

Within the larger 

undergraduate course 

students from an English 

language background were 

significantly more likely to 

share responses verbally or 

through using an APOD 

than those not from an 

English language 

background. 

There were no other 

significant differences 

across groupings. 

MIC High level of agreement 

with the importance of 

feedback from the lecturer 

and seeing the responses 

from other groups, with a 

slightly lower level of 

agreement with the 

importance of discussions 

with other students before 

responding.  

There were no significant 

differences across 

groupings. 

High level of agreement that 

students felt more engaged 

and that learning was more 

enjoyable with a lower, but 

still reasonably high, level 

of agreement about the use 

of APODs encouraging 

more thinking about the 

content. 

There were no significant 

differences across 

groupings. 

The importance of 

anonymity had a high level 

of importance.  

There were no significant 

differences across 

groupings. 

A clear increase in student 

willingness to participate 

when using an APOD than 

verbally. 

There were no significant 

differences across 

groupings. 

QEL High level of agreement 

with the importance of the 

lecturer answering the 

questions. 

Male students attach 

significantly more 

importance to the lecturer 

answering the questions 

than the female students. 

There were no other 

significant differences 

across groupings. 

High level of agreement that 

students felt more engaged 

and that learning was more 

enjoyable. The agreement 

being stronger relating to the 

increased engagement and 

being able to see the 

questions from other 

students. 

Significantly higher 

cognitive engagement 

reported by the students 21 

years and older and the male 

students, when compared to 

the students under 21 and 

the female students 

respectively. 

Students 21 years and older 

reported significantly more 

enjoyment than the students 

under 21. 

 A clear increase in student 

willingness to participate 

when using an APOD than 

verbally. 

There were no significant 

differences across 

groupings. 

Table 7 – Summary of Main Points from Student Surveys 

  



 

Figure 1 –Benefits of Using APODs in Lectures 

  



 

Figure 2 - Addressing Challenges Involved in Adopting APODs 

 



 

Figure 3 –Addressing Pedagogical Issues in Adopting APODs 

 

 



 

Figure 4 – Design of Effective Activities Using APODS 

 

 

 



 

Figure 5 – Using APODs to Cater for Diversity Withing Groups of Students 

 


