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Using a Classroom Response System (CRS) has been associated with positive educa-
tional outcomes, by fostering student engagement and by allowing immediate feedback
to both students and instructors. This study examined a low-cost CRS (VotApedia) in a
large first-year class, where students responded to questions using their mobile phones.
This study explored whether the use of VotApedia retained the advantages of other CRS,
overcame some of the challenges of other CRS, and whether new challenges were in-
troduced by using VotApedia. These issues were studied within three themes: students’
perceptions of using VotApedia; the impact of VotApedia on their engagement; and the
impact of VotApedia on their learning. Data were collected from an online survey, focus
groups and student feedback on teaching and course content. The results indicated that
using VotApedia retains the pedagogical advantages of other CRS, while overcoming
some of the challenges presented by using other CRS, without introducing any new
challenges.
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1. Introduction

Engaging students in their own learning is critical for their academic success. For example,
student engagement impacts student achievement, retention and success [1]. Since students
typically engage through their studies via assessment [2], assessment is crucial to enhancing
student engagement and thus learning assessments must become inextricably linked to the
teaching process.

Using rapid, formative feedback is an ideal form of assessment [2], yet difficult to
translate into practice, especially in larger classes. However, the use of Classroom Response
Systems (CRS) allows instructors to provide immediate formative (and, in some cases,
summative) feedback [3].

CRS are ‘instructional technologies that allow instructors to rapidly collect and analyse
student responses to questions posed during class’ [3,p.1]. Typically, students are presented
with a question and a small number of multiple-choice answer options, and students vote
for one of the options using the electronic hardware. The instructor can display the results
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to the class immediately. Many CRS use special hardware (generically called clickers) to
allow students to vote.

The advantages of using a CRS are summarized in two comprehensive literature reviews
[4,5]. Here we give a brief overview, and direct the interested reader to the relevant references
for more information.

The benefits of using a CRS include improving students’ attitudes towards classes [5];
improving attentiveness [6]; improving attendance [7,8]; improving engagement with the
course [9–12] when used well [13]; enhancing instructor–student interaction by providing
immediate feedback [7,8,14] especially in large classes [15]; and allowing students to
remain anonymous [16–19].

In summary, many advantages may flow from using a CRS, which are crucial to achiev-
ing successful teaching and learning outcomes in students. However, a number of practical
challenges can arise with using CRS in the context of large classes.

The first challenge is cost. Traditional CRS require students to ‘vote’ using special hard-
ware, which must be purchased either by students or the institution, with a corresponding
cost burden. For institution-purchased hardware, instructors may be obliged to collect and
distribute clickers in class, then collect and return the devices to a central location at the
university ensuring none are lost. A further challenge is that instructors and students may
need to be trained [5,7]. Specialist software may also be necessary, with the consequential
demands of cost and on-going IT support.

Recent technological innovations allow mobile phones to be used as CRS devices. Some
mobile-phone-based technologies are unique to specific publishers, such as Wiley’s ClickOn
(http://clickon.johnwiley.com.au/, accessed 07 June 2012). Other mobile-phone-based sys-
tems have associated costs, such as Poll Everywhere (http://www.polleverywhere.com/
accessed 07 June 2012; up to 40 responses are free). Free-to-adopt mobile-phone-
based systems also exist which are not tied to any publishers, such as VotApedia
(http://urvoting.com, accessed 07 June 2012). A related technology is available with
eClicker (http://www.eclicker.com/, accessed 05 June 2012), which utilizes students’
internet-enabled devices to enable voting. In this paper, we evaluate VotApedia, as its
adoption is free for users and institutions, and the phone calls are all free within Australia
(where the authors are based).

To use VotApedia, the instructor poses a question to the class on an overhead screen,
with a short list of answer options each associated with a telephone number. Students select
an answer by making a free phone call (the call always results in an engaged signal) to the
phone number corresponding to the answer choice. The results are collated automatically
on a remote server and can be displayed immediately on the overhead screen.

Using a free CRS is appealing, and this study explores whether VotApedia retains the
advantages of other CRS, and if challenges with other CRS are overcome. However, a CRS
that uses mobile phones may introduce further challenges into the classroom for students;
in particular, mobile phones have the potential to be a distraction to students.

These considerations lead to three hypotheses: (i) VotApedia retains the advantages
of a CRS; (ii) VotApedia overcomes some challenges of other CRS; and (iii) VotApedia
introduces no major new challenges. To study these hypotheses, this paper focuses on the
students’ perceptions. The setting for the study is described first, followed by the data
collection and analysis methods. Results are then presented, followed by a discussion of
the hypotheses under the three major themes: (i) student perceptions on using VotApedia;
(ii) student perceptions of the impact of VotApedia on their engagement in the course; and
(iii) student perceptions of the impact of VotApedia on their learning.
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2. Study setting

This paper reports on a case study of using VotApedia in SCI110 Science Research Methods
at the University of the Sunshine Coast (USC) during Semester 1, 2011. USC is a young
regional Australian university (established 1996), with approximately 7300 students in
2011. Class enrolments in SCI110 were 731, and each week students attended one of three
essentially identical lectures on campus (the largest lecture hall seats 300). Students in
SCI110 were mainly first-year, first semester students, from health, science and engineering
disciplines.

Within this course, a VotApedia question was used two or three times each lecture
(mean time spent per question: 7.1 min, SD: 2.2 min, including setup time, student thinking
time and instructor post-survey discussion time). The VotApedia survey questions were
sometimes used at the start of a lecture (for example, to review a topic from the previous
week); sometimes partway through the lecture (for example, to review concepts introduced
in the current lecture); and sometimes during the mid-lecture break (for example, to provide
the students with a chance to discuss the content in the break and to refocus the class after the
break). VotApedia was used for a number of different purposes within the class, including
the revision of material, generating data, dispelling false impressions of the course and
demonstrating course content. For more details of how VotApedia was used in SCI110, see
[20].

3. Data collection

For triangulation purposes, data were gathered from three sources: an online student survey;
student feedback on the course and on teaching in the course; and two focus groups
conducted during the semester.

The online survey opened in teaching week 8 (in a 13-week teaching semester), to
ensure students had ample exposure to the technology. The survey closed at the end of the
teaching semester. The median completion time for the survey was 6 minutes.

The survey questions (available by request) were drawn from previously published
surveys [6,11,16,21–26] to enable comparisons with similar studies, plus some of our own
questions.

The survey contained 15 Likert-scale questions about students’ perceptions of using
VotApedia; ten Likert-scale questions about the impact of VotApedia on their engagement
in the course; seven Likert-scale questions about their learning; two questions about us-
age habits; plus two general questions and three demographic questions. All Likert-scale
questions used the five-point scale ‘Strongly disagree’, ‘Disagree’, ‘Neither disagree nor
agree’, ‘Agree’ or ‘Strongly agree’ (coded when necessary as 1, 2, 3, 4 or 5 respectively, so
that higher numbers indicate a higher level of agreement with the statement). Opportunities
were also made for students to provide general comments, and to indicate reasons why the
student chose to or chose not to use VotApedia.

The sample was self-selected, and participation was voluntary. The data
were collected anonymously online using a survey-hosting site (SurveyMonkey;
http://www.surveymonkey.net). All SCI110 students were encouraged to complete the sur-
vey, verbally in lectures and through posting on the course Learning Management System.
Even students who did not actively use VotApedia were explicitly encouraged to complete
the survey, because they had still been exposed to VotApedia, and we were interested in
(for example) their reasons for not using VotApedia. Data from three students who did not
give permission for their results to be used were not reported.
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The second data source was the USC student evaluations of SCI110. Near the end of each
semester, all USC students are asked to evaluate their courses (student feedback on courses:
SFCs) and the teaching within their courses (student feedback on teaching: SFTs) using
voluntary, anonymous, paper-based surveys during teaching week 11. These two surveys,
not administered by the SCI110 teaching staff, consist of generic Likert-style questions
not specific to SCI110 or VotApedia. Students may also write further comments; many
students explicitly mentioned VotApedia in these comments. All comments, including those
that mentioned VotApedia, were unsolicited. In total, 246 SFC forms were returned (160
contained comments, 27 mentioning VotApedia) and 267 SFT forms were returned (138
contained comments, 57 mentioning VotApedia). Thus a total of 84 unsolicited comments
mentioned VotApedia (16.4% of all forms returned; 28.2% of all forms returned containing
written comments).

The third source of data is information gathered from two focus groups. A research
assistant conducted these focus groups during the middle and the end of the teaching
semester, with the same students in both groups. The audio transcripts from these focus
groups were professionally transcribed and de-identified before being presented to the au-
thors. The first focus group informed the end-of-semester survey. The volunteers consisted
of three females and three males; five first-year students and one fourth-year student; and
students from each of the three lectures were represented. Five undergraduate programs
were represented. The students were aged from 17 to 59, with three participants aged over
35. Two focus group members did not have a mobile phone (one borrowed his spouse’s
mobile phone later in the semester). In these focus groups, the students were asked broadly
about the three hypotheses within the major themes of this study.

These three data sources enabled triangulation of results. In particular, the students’
comments and the focus groups offered confirmation of the online survey results, and
allowed further exploration of the results.

4. Analysis

Of the 731 enrolled in SCI110, 146 students (20.0%) responded to the online survey.
However, a number of the enrolled students were inactive or did not attend lectures, and so
had limited, or no, exposure to VotApedia [20]. In other words, the effective response rate
from students exposed to VotApedia exceeds 20%. Interestingly, 8.0% of the respondents
to the survey indicated that they did not usually participate in VotApedia voting, and 3.2%
indicated that they did not normally attend lectures.

A summary of the demographic information for the students in the survey is shown
in Table 1. By comparison, 65.2% of USC students are female, the average age of USC
students is 25 years of age and 44% of USC students are aged under 21 (2011 figures;
www.usc.edu.au/university/about-usc/key-statistics/, accessed 14 June 2012). The market
shares of Telstra and Optus are approximately 43% and 31%, respectively [27]. Comparative
data for all SCI110 students is not available.

Cronbach’s alpha (α) was used as a measure of internal consistency of the questions
within each of the three sub-sections of the online survey. In all cases, the Cronbach alpha
values were satisfactory to excellent [28]: for the students’ perceptions of using VotApedia
α = 0.85 over 15 questions; for the students’ perceptions of using VotApedia on students’
engagement α = 0.91 over 10 questions; for students’ perceptions of using VotApedia on
student learning α = 0.79 over seven questions.

Statistical analyses were performed using R [29].
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Table 1. Demographic summaries of the data for the USC students in the survey.

Number (percentage)

Total class enrolments 731
Respondents to survey 146 (20.0%)
Gender Female 86 (62.7%)

Male 51 (37.3%)
Age Under 20 65 (47.1%)

20 and over 73 (52.9%)
Usual voting method Phone 111 (81.0%)

SMS 15 (10.9%)
Did not usually vote 11 (8.0%)

Phone provider Telstra 55 (40.4%)
Optus 48 (35.3%)
Vodafone 15 (11.0%)
Others 18 (13.2%)

5. Results

The questions in the survey assessed various aspects of the student experience with using
VotApedia (students’ overall perceptions; students’ engagement perceptions; and students’
learning perceptions) as a means to evaluating the three hypotheses.

Answers to the Likert-scale questions are summarized using the ‘net percent agreeing’
(NPA), which is the total percentage of students agreeing or strongly agreeing with the
statement, minus the total percentage of students disagreeing or strongly disagreeing with
the statement.

5.1. Effect of age and gender

Two questions asked in the online survey were broad: ‘I would recommend that the lecturer
continue to use VotApedia’, and ‘For me, the use of VotApedia helped increase the overall
value of classes’. We consider a priori the answers to these two questions and determine
whether the mean response differs by age, and by gender. The p-values, corrected for
multiple testing using the method of Holm [30], from t-tests provide no evidence that age
and gender are related to the overall student perceptions of using VotApedia (Table 2). This
suggests that the appeal of VotApedia is not related to age or gender.

Table 2. The results (from Likert-scale questions) from testing four a priori hypotheses concerning
the overall perception of VotApedia from the survey. All p-values are from t-tests, are two-tailed and
are adjusted for multiple testing.

Responses to: ‘I would Responses to: ‘For me,
recommend that the lecturer the use of VotApedia helped increase
continue to use VotApedia.’ the overall value of classes.’

Gender Female mean 4.4 4.0
Male mean 4.5 4.3
Comparison 95% CI for diff.: −0.38 to 0.10 95% CI for diff.: −0.54 to 0.0046

t = −1.24; df = 134.6; p = 0.26 t = −1.94; df = 134.1; p = 0.16
Age < 20 mean 4.2 3.9

≥ 20 mean 4.6 4.2
Comparison 95% CI for diff.: −0.58 to −0.052 95% CI for diff.: −0.59 to −0.0024

t = −2.37; df = 101.2; p = 0.08 t = −1.97; df = 107.5; p = 0.16
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Table 3. The reasons given by students for voting and not voting in the VotApedia survey questions.
Percentages are out of 146 students, the number of SCI110 starting the survey. The two reasons listed
with asterisks were compiled from the answers given to the ‘Other’ option. Students could select
multiple responses.

Reason for voting Number (%) Reason for not voting Number (%)

I wanted to obtain feedback on
my understanding of the
concepts.

107 (73.3%) I couldn’t be bothered. 36 (24.7%)

I wanted to obtain practice at
questions similar to those
that might appear in the
exam.

107 (73.3%) I discussed the question with
others students, and another
student voted on behalf of
us all.

35 (24.0%)

I wanted to consolidate the
material learnt in lectures.

79 (54.1%) I didn’t know the answer, so
didn’t want to vote.

32 (21.9%)

It was fun. 73 (50.0%) My phone reception was often
poor.

25 (17.1%)

It was a break from the lecture. 64 (43.8%) I had trouble reading the phone
numbers on the screen.

24 (16.4%)

No phone/phone access.∗ 16 (11.0%)
Ran out of time.∗ 6 (4.1%)
I didn’t feel like thinking in

lectures.
5 (3.4%)

I wasn’t sure that the calls
were really free.

4 (2.7%)

I didn’t really care. 4 (2.7%)
I think it is a waste of time. 3 (2.1%)
I didn’t believe that the calls

were anonymous.
2 (1.4%)

5.2. Reasons why students chose to vote or not to vote

In the survey, students were asked why they chose to vote, and were given five options and
asked to select all that applied. Students were also asked why they chose not to vote, and
were given ten options and asked to select all that applied. In both cases, students were also
able to add other reasons (Table 3).

6. Students’ perceptions of using VotApedia

Students’ perceptions of VotApedia were assessed using 15 Likert-scale questions
(Table 4; in this section, all NPA come from this table, unless stated otherwise).

Students were strongly of the opinion that the lecturer should continue to use VotApedia
(88.7%) and believed that using VotApedia increased the overall value of the classes
(79.7%).

The results support the first hypothesis, that many of the general advantages of CRS
noted by other authors were retained when using VotApedia: students enjoyed voting
(71.1%; 50.0% of students indicated this was a reason for voting (Table 3)), and it increased
their confidence in participating in class discussions (54.2%). Few students believed that
using VotApedia in class was a waste of time (−81.6%).

In support of the second hypothesis, VotApedia overcomes some of the challenges with
other CRS: students easily followed the expectations of using VotApedia (90.8%); the tech-
nology was easy to use (82.4%); the technology generally operated without technological
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Table 4. The Likert-scale questions asked of students regarding their perceptions of using VotApe-
dia. Items with an asterisk were reversed when computing Cronbach’s alpha.

Net percent
SD D N A SA agreeing Mean score

Recommend keep using 2 1 10 52 76 88.7% 4.41
Easy to use 5 4 7 47 79 82.4% 4.35
Increases classes’ overall value 4 3 14 74 43 79.7% 4.08
Increased enjoyment of lectures 5 3 25 62 47 71.1% 4.01
Mostly used when offered 9 12 15 46 60 59.9% 3.96
More confident to participate 5 5 45 54 33 54.2% 3.74
Prefer more questions 4 10 47 57 23 46.8% 3.60
Often had bad signal∗ 69 40 13 11 8 −63.8% 1.93
Distracted in class by others∗ 51 63 15 12 0 −72.3% 1.91
Distracted from class∗ 46 67 19 8 1 −73.8% 1.94
Didn’t like using mobile∗ 57 58 17 7 2 −75.2% 1.86
Wasted too much time∗ 63 60 10 4 4 −81.6% 1.77
Too many technical problems∗ 69 55 12 3 2 −84.4% 1.68
Too difficult to use∗ 91 38 8 2 2 −88.7% 1.48
Expectations too hard∗ 81 49 9 2 0 −90.8% 1.52

problems (84.4%). These results imply that training in VotApedia for students is unlikely
to be necessary; some insight is provided from a focus group student:

Student A: Considering I couldn’t use a computer back in July last year before I started [at
university]. . . VotApedia’s a walk in the park.

To compare VotApedia directly with other CRS, students could have been asked to
compare the use of VotApedia with other CRS. However, most students were in their first
semester at university, thus having limited opportunity for exposure to other CRS, so we did
not explicitly ask students to make this comparison explicitly. However, two focus-group
students did have exposure to a different CRS:

Student B: They [clickers associated with a different CRS] are frustrating . . . every time we’ve
gone to use them, you’ve got to put a dongle into the computer and it never works. . . I think
we’ve gone to use it three times and it’s never worked every time; so fraught with problems. . .

Student E: Then sometimes people don’t hand them [clickers associated with a different CRS]
back, they just leave them on their seat.

In other words, the experience of these students in the focus group suggests VotApedia
may indeed overcome some challenges identified with other CRS.

The third hypothesis explored whether the use of VotApedia introduced new challenges.
Potential challenges considered a priori by the authors involved students being distracted
by the explicit use of mobile phones; however, most students did not find that using their
mobile phones in class distracted them (73.8%), nor were they distracted by other students
using their mobile phones (72.3%). Only 19 students in the survey agreed that they often
had bad signals (−63.8%).

In summary, support exists for all three hypotheses. Furthermore, students liked using
their mobile phones in class (75.2%), and many students would have preferred more
VotApedia questions in class (46.8%):
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Table 5. The Likert-scale questions asked of students regarding their perceptions of the use
of VotApedia on their engagement with the course.

Net percent
SD D N A SA agreeing Mean score

Obtained instant feedback 1 2 4 70 62 92.8% 4.37
Interaction effective 2 2 11 83 41 86.3% 4.14
Helped me be active in class 2 3 21 81 33 77.9% 4.00
Increased my frequency of

participation
3 4 27 79 27 70.7% 3.88

Anonymity encouraged me to
participate

2 5 29 63 41 69.3% 3.97

Helped me pay attention in class 2 8 37 64 29 59.3% 3.79
Increased my peer awareness 5 8 31 70 25 59.0% 3.73
Helped me concentrate in class 3 13 41 55 28 47.9% 3.66
Motivated me to learn 4 19 57 48 11 25.9% 3.31
Encouraged me to attend class 7 27 80 16 9 −6.5% 2.95

Interviewer: How often would you like to use VotApedia. . . do you think we’ve got the mix
right?

Student C: I think you’ve got the mix right.

Interviewer: So it’s about two to three times? [Note: In a two-hour lecture]

Student C: Yeah, two, three, four.

Interviewer: Two to four times a lecture?

Student C: I’d probably. . . well it’s a two hour lecture, one every half hour; probably about
four.

One student stated in the SFT and SFC comments that ‘Breaking the lectures up with
VotApedia . . . helped make what could have been boring more interesting and helped me
keep my attention on learning’. Only 4.1% of students reported having insufficient time to
vote (Table 3). Many students indicated that they voted most times when the chance was
offered (59.9%).

In the course SFTs and SFCs, one student concluded that ‘VotApedia should be con-
tinued; it makes the lectures more interesting’. Only one comment from the 84 SFTs and
SFCs comments received was negative about VotApedia: ‘VotApedia: I found it was used
too frequently and was boring’.

7. Students’ perceptions of the impact of using VotApedia on student engagement

Students’ perceptions of the impact of using VotApedia on student engagement were
assessed using ten Likert-scale questions (Table 5; in this section, all NPA come from
this table, unless stated otherwise).

These results support the first hypothesis: students perceive the use of VotApedia as
increasing the frequency of their direct participation in the course (70.7%); increasing their
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in-class activity (77.9%); helping them to pay attention in class (59.3%); and helping their
concentration (47.9%):

I was able to discuss the question with people and come to a better understanding of the
question and answer. (Comment in the online survey.)

When asked why they chose to vote, 54.1% indicated they wanted to consolidate material
learnt in the lectures (Table 3). Their increased participation was aided by the anonymity
of using VotApedia (69.3%):

Student D: . . . not everybody really wants to stand up and give their opinion above everyone
else, and with VotApedia at least you have people that aren’t comfortable talking to . . . in front
of everyone; really helps them.

Student C: I think it’s great because people who wouldn’t ordinarily answer will speak up,
albeit through a telephone.

Student F: Yeah that’s just it; without knowing that once you put your hand up everyone’s
looking at you, you kind of do it without everyone noticing. . .

Student A: Just the fact nobody can look at you.

Student E: If you make a mistake nobody knows you made a mistake.

Student B: Hide behind anonymity.

In comparison with a lecturer asking students explicitly for answers, students found that
the anonymity afforded by using VotApedia encouraged engagement:

Student C: It [asking one student in a lecture] just isolates it to that student, and nobody else
really gets a look in and then you can’t hear, they don’t talk clearly. . .

Student F: Because in comparison with another class that I do, the lecturer kind of picks on
the audience and everyone’s like ‘no, please don’t choose me, no’.

Overwhelmingly students appreciated obtaining instant feedback on what they did and
didn’t know (92.8%):

Student F: . . . you can also learn from making a mistake, so if you made a mistake you’re
more likely to remember that one. . .

Interviewer: So it reinforces the learning?

Student F: Yes, because you can think about things when you actually put it into practice. I
actually learned from doing it and I’m participating. . .

VotApedia – interactive and good feedback (SFT comment).

Over 73% of students gave this as a reason why they chose to vote (Table 3), while
73.3% also indicated that they voted to obtain practice at examination-like questions. A
focus group student concurs:
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Student C: I’ve had quite a few [VotApedia survey questions] wrong. It’s great because [the
lecturer will] go through. . . he’s very good, he’ll say ‘look, if you’ve got [option] A. . . that’s
quite reasonable but that’s not the best answer’. We think a little bit further, ‘let’s change that,
change this, therefore that would have to be better but that leaves us two options’, you know. . .
my exam technique is way, way better.

Most students found using VotApedia an effective method of interacting in the large-
class situation (86.3%):

Student A: Believe VotApedia enhances interaction.

Student D: The interactive side of it is very good. It’s real time information back to you, which
I think is very valuable for your learning curve at university.

Student B: It’s amazing: most lectures you kind of sit there and listen. It [VotApedia] actually
helps you to engage and get involved.

Student F: It [VotApedia] makes it [the lecture] more involved. . . it livens it up instead of
always getting up and talking in front of everyone. . .

VotApedia made the lectures more interactive which was enjoyable (SFT comment).

VotApedia is a good idea – gets the class involved (SFT comment).

However, student responses were inconclusive about the impact of using VotApedia on
their class attendance (−6.5%) and motivation to learn (25.9%).

Objective participation measures [20] showed that the average percentage of students
(across three lectures) who voted was 46% of those that attended the lecture. Students were
explicitly encouraged by the SCI110 instructor to discuss their answers with students seated
nearby before voting, so more students actually participated in the classroom discussion
than is reflected by this percentage. The most common reason for not voting (Table 3) was
that the question was discussed in a group and someone else voted with the consensus
view on their behalf (24.7%). The implied small-group discussions occurring in class was
encouraging. Two students in the focus group commented:

Student C: . . .in the past where a lecturer asks a question, because the lecturer’s asked it, it
tends to become a one-on-one – so I think that VotApedia, because everybody gets to look at
the question and answer, it’s [the participation rate’s] a lot higher. I think even 30 students out
of whatever was there is a lot better than every [other] lecturer gets. . .

Student E: Everybody wakes up and starts talking.

In other words, even low participation rates are superior to the lecturer asking one
person in the class a question, which most students actively try to avoid answering.

Not all students were engaged every time VotApedia was used. When asked the reason
why they chose not to vote, 24.7% of students (Table 3) indicated they could not be
bothered, while smaller percentages said they didn’t care (2.7%), thought it was a waste
of time (2.1%), or didn’t feel like thinking (3.4%). Many students (21.9%) didn’t vote
because they didn’t know the answer, but this implies that they had engaged somewhat in
the question to reach this conclusion. Perhaps the use of a ‘Don’t Know’ option would still
encourage these students to vote. This is a direction for future research.
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Table 6. The Likert-scale questions asked of students regarding their perceptions of the use of
VotApedia on their learning.

Net percent
SD D N A SA agreeing Mean score

Instructors used results to reinforce
material not understood

1 4 5 81 48 89.2% 4.23

Helped me understand concepts 3 4 16 82 34 78.4% 4.01
Enhanced my learning 2 8 18 81 29 72.5% 3.92
Helped me think more deeply 2 8 28 79 21 65.2% 3.79
Gave me more control over my learning 2 18 51 52 15 34.1% 3.43
Often voted correctly, but without

understanding
16 61 39 18 4 −39.9% 2.51

Would like to receive credit 47 41 33 11 7 −50.4% 2.21

8. Students’ perceptions of the impact of VotApedia on student learning

Students’ perceptions of the impact of VotApedia on student learning were assessed using
seven Likert-scale questions (Table 6; in this section, all NPA come from this table, unless
stated otherwise).

Support for the first hypothesis is again evident: students reported that using VotApedia
enhanced their learning (72.5%), helped them understand concepts (78.4%) and think more
deeply (65.2%). Few students indicated that they voted correctly without understanding
(−39.9%). Students appreciated instructors using the results to reinforce the material that
was not well understood (89.2%), therefore providing formative feedback to students:

Student C: VotApedia, I think, gives us an opportunity to test the knowledge that we’ve got,
and when he starts the lecture to recap the knowledge that we should have for the lecture.

VotApedia questions helped to reinforce learning (SFT comment).

VotApedia helps to understand many concepts (sic).

Students valued the instructor using and acting on the feedback to provide further
information about the misconceptions revealed by the answers to VotApedia questions (the
purpose of assessment as and for learning [31]):

Student B: You can see exactly what you’re answering straight away which is a big learning
tool, I think.

Student A: I can live with getting it wrong it’s a case of why and I’ll analyse it and tear it apart
and then get it right.

Perhaps because of this, students were not in favour of using VotApedia questions for
summative assessment (50.4% net disagreeing).

9. Discussion

Our first hypothesis was that VotApedia would retain the advantages of other CRS. The sur-
vey results, focus groups and student comments supported this hypothesis. Consistent with
results from evaluation of other CRS, students reported VotApedia as easy to use [16,32],
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enjoyable [16,23], increasing their participation, attention, activity and engagement in the
course [6,11] and increasing their understanding and deep thinking about the content [25].
In this sense, using VotApedia retained the advantages of using other CRS as reported in
the literature. However, students did not report that using VotApedia encouraged attendance
(unlike the results reported in [7,8], which may have much to do with the course’s content
and connection with the students’ primary program of study).

The second hypothesis (that using VotApedia would overcome some challenges with
using other CRS) also found support. Students generally found VotApedia easy to use, so
no training is necessary for students to use VotApedia; also, therefore (unlike some other
CRS using specialist hardware [5,7]), time need not be spent training students to use the
devices. Furthermore, registration of the devices is also unnecessary [3,p.168,7,33], as is
required with using some similar mobile-phone-based technology. (Registration or some
similar process is necessary if the CRS is to be used for summative feedback.)

Beyond these usage advantages, other advantages were identified. Using VotApedia does
not require the purchase of specialist hardware and software by institutions or students,
but the advantages are not simply financial. There is no need to distribute, collect and
return devices after each class, which may become a significant burden. Indirectly, no
IT resources are required to support the use of VotApedia (except a reliable internet
connection).

The third hypothesis (that no new challenges would be introduced) was also supported.
The authors were concerned that using mobile phones in class could be distracting. While
clickers are not a distraction to students [32], mobile phones provide many distractions that
dedicated clicker devices cannot: games, web browsers, SMS messages and so on. In the
survey, few students reported that using mobile phones distracted them. One explanation
may be that using a VotApedia question gave students an opportunity to (for example)
check their emails or Facebook page during the lecture, so that they could then concentrate
on the rest of the lecture. Alternatively, perhaps students are constantly engaged with their
mobile phones whatever we do as instructors!

One challenge to using mobile phones in classes is that not every student has a mobile
phone, or that they might not be able to use their mobile phones for various reasons (no
credit, which precluded them from making even free calls; phone left at home; etc.). Only
11.0% of students indicated that the reason they did not vote was because they had no
phone access (Table 3). Concerns about mobile phone access and signal problems were
minimized in SCI110 because students were actively encouraged to discuss the questions in
small groups, and often one student in the group voted on behalf of the group. Within these
groups of two or three students, a high probability exists that one of the group has access to
a mobile phone to vote. In any case, students can still be involved in the VotApedia session
even without a phone – they can discuss the answer, and make a selection – without the
need to formally vote by phoning. In this sense, VotApedia is simply a tangible mechanism
for encouraging students to engage in class. One student in the focus group who did not
have a mobile phone commented:

Student C: I have never felt isolated from not being able to phone because I can still put my
selection on there, talk to the guy next to me, he can vote and I can still peg it on that board; I
don’t need a phone to participate.

As with other CRS, technological challenges may exist from a students’ perspective
[5,6,11,18], and VotApedia is no different, though the types of challenges may differ. Some
students reported problems with signal (17.1% of respondents gave this as a reason for not
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voting (Table 3)). As with any technology, users of VotApedia may experience technological
problems periodically, some due to VotApedia itself (for example, the VotApedia server
failing), university-specific issues (the internet connection fails), or computer-specific issues
(for example, slow browser response) [20].

Students did identify one challenge with using VotApedia: 16.4% indicated that they
did not vote because they could not read the phone numbers on the screen (Table 3). Seeing
the phone numbers may be difficult in large lecture theatres when students in the back rows
are some distance from the overhead screen. While the instructor can increase font sizes
in the web browser and use the browser in full-screen mode, limits exist as to how much
these solutions help, because the VotApedia interface includes extraneous information that
consumes substantial screen area [20]. Student A in the focus group had a simple solution
to this problem: ‘I always sit down the front’, where (it should be noted) plenty of seats
were always available.

Furthermore, while this paper has examined VotApedia from the students’ viewpoint,
VotApedia does introduce challenges for instructors. For example, the interface for prepar-
ing surveys has challenges in some circumstances. While these challenges were not in-
surmountable, they may become frustrating. For more details of these shortcomings, and
workarounds for some of them, see [20]. Future work would involve fixing these identified
shortcomings.

While students perceived using VotApedia as being an appropriate use of lecture time,
instructors must balance the gains of using the CRS with time needed to do so. (Note that
4.1% of students in the survey stated that the reason they did not vote was that they had
insufficient time to vote (Table 3).) We agree with [32], who observes that, when using a
CRS:

Arguably, a potential drawback is that less material can be covered in lectures. However, I feel
that this is more than compensated by the greater awareness I have concerning the amount of
material that students understand. . . using the [CRS] has enabled me to relate the pace of my
presentation of material more closely to the pace of student understanding.

Furthermore, using VotApedia gives students (and instructors) a cognitive rest, which
may actually increase the overall learning that takes place over the entire lecture [34,p.53,
35].

Students appreciated that VotApedia helped them obtain instant feedback on their
learning, even in a large-class situation. Further, the way in which the instructor used the
aggregated results to inform the students was appreciated, which may be more a reflection
on how VotApedia was used. One student in the focus group agreed:

Student C: You know, if I gave you four aces in a hand of poker and you didn’t know how
to play poker you still wouldn’t do well. It’s [VotApedia’s] a tool. . . so I think if they [the
instructors] engage with the tool, if they understand the purpose of the tool, they would be
brilliant with it. . . In the way it’s [VotApedia’s] being used in the lectures. . . He’s kept the
VotApedia questions very relevant to the lecture and that has definitely kept my interest and
kept me involved . . . I love the way he works through the answers.

The combination of ungraded and anonymous responses with instant feedback means
that students are free to make mistakes without fear of social embarrassment (in front of
peers, or the instructor) or fear of adversely impacting their grades. If for no other reason,
we believe this is a significant advantage of using a CRS in a large class (compared to
raising hands, for example). In this way, we see the use of a CRS such as VotApedia as a
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practical way of implementing assessment as learning and assessment for learning [31] in
large class situations.

Having made all these statements, actually showing that using VotApedia was respon-
sible for improving student learning is difficult. Student grades in SCI110 improved from
2010 to 2011, but many reasons could explain this improvement: the course has changed
substantially, the textbook is different, and the student cohort is much larger and more
diverse. As a result, grades’ summaries are not presented. So while we do not have any
direct compelling evidence that VotApedia actually improves grades, we believe that it did
partially contribute. Furthermore, even if students have the perception that using VotApedia
improves their learning (and so perhaps their grades), as borne out by this study, this can
do little harm to student grades.

A number of inter-related issues are contained in this paper that were difficult to
tease apart. Separating the advantages of using a CRS in general, using VotApedia in
particular, the way in which the instructor used VotApedia, and the overall teaching quality
of the instructor is very difficult. The data gathered and discussed in this paper regarding
VotApedia are inextricably linked to the manner in which VotApedia was used. Nonetheless,
we have shown that the VotApedia retains the advantages of other CRS, while being free
and easy-to-use, and introducing very few other challenges.

10. Conclusion

In this study, we evaluated the use of VotApedia from the students’ perspective, pairing
with the instructor perceptions report in [20]. VotApedia retains most of the advantages of
other CRS, overcomes many of the challenges of other CRS and introduces very few new
challenges. The success of using Votapedia as we did in this project can be reduced to four
main aspects: VotApedia is mobile-phone based and free to use, thus accessible; students
remain anonymous; the results are not graded; the feedback is immediate. Overall, the
use of VotApedia for rapid feedback and formative assessment resulted in positive student
perceptions of learning along with increased student engagement in lectures, with minimal
associated costs.

Acknowledgements
The authors acknowledge financial support from the USC’s Open Learning and Teaching Grants
Scheme, and thank Dr Helen Fairweather and Dr Md Masud Hasan for assistance with the data
collection. The contribution of the reviewers is also acknowledged.

References
[1] Kuh GD, Kinzie J, Schuh JH, Whitt EJ. Student success in college: creating conditions that

matter. San Franscisco (CA): Jossey-Bass; 2010.
[2] Brown S. Assessment for learning. Learn. Teach. High. Educ. 2004–2005;1:81–89.
[3] Bruff D. Teaching with classroom response systems. San Fransisco (CA): Jossey-Bass; 2009.
[4] Kay RH, LeSage A. Examining the benefits and challenges of using audience response systems:

a review of the literature. Comput. Edu. 2009;53:819–827.
[5] Barnett J. Implementation of personal response units in very large lecture classes: student

perceptions. Aust. J. Educ. Technol. 2006;22:474–494.
[6] Kaleta R, Joosten T. Student reponses systems: a univeristy of Wisconsin system study of

clickers. EDUCAUSE Center for Appl. Res. Res. Bull. 2007; 2007:1–12.
[7] Caldwell JE. Clickers in the large classroom: current research and best-practice tips. CBE-Life

Sci. Educ. 2007;6:9–20.



1174 P.K. Dunn et al.

[8] Lantz ME. The use of ‘Clickers’ in the classroom: teaching innovation or merely an amusing
novelty? Comput. Hum. Behav. 2010;26:556–561.

[9] Beatty I. Transforming student learning with classroom communication systems. EDUCAUSE
Center for Appl. Res. Res. Bull. 2004;3:1–13.

[10] Berry J. Technology support in nursing education: clickers in the classroom. Nurs. Educ. Res.
2009;30:295–298.

[11] Graham CR, Tripp TR, Seawright L, Joeckel GL III. Empowering or compelling reluctant
participators using audience response systems. Active Learn. High. Educ. 2007;8:233–258.

[12] Williams B, Lewis B, Boyle M, Brown T. The impact of wireless keypads in an interprofessional
education context with health science students. Br. J. Educ. Technol. 2011;42:337–350.

[13] Bunce DM, VandenPlas JR, Havanki KL. Comparing the effectiveness on student achievement
of a student response system versus online WebCT quizzes. J. Chem. Educ. 2006;83:488–493.

[14] Draper SW, Brown MI. Increasing interactivity in lectures using an electronic voting system. J.
Comput. Assist. Learn. 2004;20:81–94.

[15] Trees AR, Jackson MH. The learning environment in clicker classrooms: student processes
of learning and involvement in large university-level courses using student response systems.
Learn. Media and Technol. 2007;32:21–40.

[16] Beekes W. The ‘millionaire’ method for encouraging participation. Active Learn. High. Educ.
2006;7:25–36.

[17] Hoekstra A. Vibrant student voices: exploring effects of the use of clickers in large college
courses. Learn. Media and Technol. 2008;33:329–341.

[18] Guthrie RW, Carlin A. Waking the dead: using interactive technology to engage passive listeners
in the classroom. Proceedings of the Tenth Americas Conference on Information Systems. New
York; 2004.

[19] Wood WB. Clickers: a teaching gimmick that works. Dev Cell. 2004;7:796–798.
[20] Dunn PK, Richardson A, McDonald C, Oprescu F. Instructor perceptions of using a mobile-

phone-based free classroom response system in first-year statistics undergraduate courses. Int.
J. Math. Educ. Sci. Technol. 2012;43:1041–1056. doi:10.1080/0020739X.2012.678896.

[21] Chan KC, Snavely J. Do clickers ‘click’ in the classroom? J. Fin. Educ. 2009;35:25–40.
[22] Crossgrove K, Curran KL. Using clickers in nonmajors- and majors-level biology courses:

student opinion, learning, and long-term retention of course material. CBE-Life Sci. Educ.
2008;7:146–154.

[23] Koppel N, Berenson M. Ask the audience – using clickers to enhance introductory business
statistics courses. Inf. Syst. Educ. J. 2009;7:3–18.

[24] Kyei-Blankson L, Cheesman E, Blankson J. The value added effect of using clickers in a
graduate research methods and statistics course. In: Gibson I, editor. Proceedings of the Society
for Information Technology and Teacher Education International Conference; 2009. p. 1947–
1952.

[25] Li P. Creating and evaluating a new clicker methodology [PhD thesis]. Columbus: Ohio State
University; 2007.

[26] Scornavacca E, Huff S, Marshall S. Mobile phones in the classroom: if you can’t beat them,
join them. Commun. ACM. 2009;52:142–148.

[27] Jeremiah R. Mobile telecommunications carriers in Australia. Melbourne (Australia): IBIS-
World; 2011. (Technical Report Industry Report J7122).

[28] Bland JM, Altman DG. Statistics notes: Cronbach’s alpha. Br. Med. J. 1997;314:572.
[29] R Development Core Team. R: A language and environment for statistical computing. Vienna:

R Foundation for Statistical Computing; 2011. Available from: http://www.R-project.org/.
[30] Holm S. A simple sequentially rejective multiple test procedure. Scand. J. Stat. 1979;6:65–70.
[31] Earl L. Assessment as learning: using classroom assessment to maximise student learning.

Thousand Oaks, CA: Corwin Press; 2003.
[32] Elliott C. Using a personal response system in economics teaching. Int. Rev. Econ. Educ.

2003;1:80–86.
[33] Duncan D. Clickers in the classroom: how to enhance science teaching using classroom response

systems. San Franscisco (CA): Addison-Wesley; 2005.
[34] Bligh DA. What’s the use of lectures? San Franscisco (CA): Jossey-Bass; 2000.
[35] Frederick PJ. The lively lecture: 8 variations. Coll. Teach. 1986;34:43–50.

http://www.R-project.org/


Copyright of International Journal of Mathematical Education in Science & Technology is the
property of Taylor & Francis Ltd and its content may not be copied or emailed to multiple
sites or posted to a listserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.


