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Abstract—In recent years, Clicker technology has been widely used at uni-
versities to provide interactive learning environments. It is used with appropri-
ate pedagogic approaches to achieve expected learning outcomes. This study
aims to determine the views of students about learning environment developed
based on the integration of Team-based learning strategy and clicker technology
in education. The participants included 30 first-year engineering students taking
Physics-1 at Near East University. Data were collected with a semi-structured
interview form developed by the researcher after a comprehensive analysis of
the literature. Interviews were carried out at the voluntary base after a five-week
application process. The data were analyzed through content analysis method.
Results of the study showed that perceptions of students who received educa-
tion in clicker supported Team-Based learning environment were positive. Stu-
dents stated that this environment enhanced their learning and they also provid-
ed recommendations. It is expected that this study would contribute educators
in terms of integrating clicker technology in team-based learning strategy.

Keywords—Clickers, learning, team based learning, physics education.

1 Introduction

Use of Information Technology in education has positive outcomes and this is a
theoretical reality accepted by the majority of educators [1]. Technology is the only
tool which helps learners to reach learning materials easily and it is also a unique tool
that eliminates the obstacles in terms of time and place [2]. When integration of tech-
nology in education is considered, use of developed and new devices is not sufficient
in order to achieve the expected performance [3]. Integration of technology into
teaching-learning environments through an applicable teaching design enhances
communication between students, increases their motivation and promotes meaning-
ful and permanent learning [4].

Clickers are considered as one of the most promising tools to activate learning en-
vironments in the future and products of teaching technologies in classroom environ-
ment [5], [6]. Clickers are used in classroom to increase interest in the subject, make
the learning environment entertaining, raise motivation and get instant feedback [7],
[8]. Clickers, also named as Audience Response System (ARS), Personal Response
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System (PRS) or Classroom Response System (CRS), are composed of three basic
components. These components are priority, a computer or a smart phone in which
the teacher asks questions, directs the activities, the students see the answers or in
which the teacher has the control through searching the internet; portable devices in
which students see the questions and make choices and a screen in which the answers
are instantly displayed. Responses of the students, if preferred, can be shared, record-
ed and saved on the database of the system or on the main computer the teacher uses.
The system makes it possible to make rapid changes during the lecture [5].

According to literature, several studies have shown the advantages of clickers in
teaching environments. Some of these advantages are making students actively partic-
ipate in the lesson [9], having more interaction between the teacher and student, rais-
ing motivation, supporting teacher-student relationship and revealing misunderstand-
ing through instant feedback [10], [7]. There are several studies which examined the
use of clickers in classroom environment. For example, in a study by [11] on the use
of clickers in Nursing education, it was found that these systems promoted learning,
raised active participation of students and raised motivation. Blasco-Arcas [12]
formed a theoretical framework to raise students’ learning performance and stated that
clickers support students’ group-work. In another study by [13], the effect of clicker
technology on student participation and exam performances in a bio-chemistry lesson
was investigated. It was revealed that students learned concepts more easily and cor-
rectly through clicker technology at the end of the study. [14] stated that clickers
raised concentration and prevented incorrect learning. Similarly, [15] showed that
clicker use in classroom environment increased student achievement. In the study, it
was also found that female students’ achievement rates were higher compared to male
students. One other study [16] examined student perceptions on the use of clickers in
classrooms and revealed that female students’ perceptions were more positive com-
pared to male students.

There are many researches in the literature which investigated the students’ indi-
vidual preference to use clicker technology in classroom environment [17], [18]. On
the other hand, a few studies showed that team work in learning and using clickers
yielded better results [19]. In this respect, different findings from researches in the
relevant literature and the limited number of studies on using clicker in groups were
the foundations of the present study.

Therefore, team based learning strategy and appropriate integration of clickers was
carried out and student views about this new created environment were examined
through the following questions;

1. What are students’ views about clicker supported team based learning environ-
ment?

2. What are the students’ recommendations towards enhancing the clicker supported
team-based learning environment?
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2 Methodology

Qualitative research method was used in the study. The semi-structured interview
which is one of the qualitative research techniques has been employed in order to
determine the students’ views towards the clicker supported team-based learning
environment and to identify their recommendations for enhancing the environment.

2.1  Participants

Thirty first year students, in which the majority of them (n=28) had never used
clickers in class before, taking Physics I course at the Faculty of Engineering, Near
East University, in Fall 2017-2018 academic year participated in this study. Students’
demographic characteristics are shown in Table 1.

Table 1. Students’ Demographic Characteristics

Demographic Characteristics Frequency (n)
Gender
Male 30
Female -

Previous experience in the use of clicker in class
Yes 2
No 28

2.2 Course Settings

This research was carried out within the context of Physics-I at the Faculty of En-
gineering, Near East University. During the study for five weeks, the classes were
performed by the researcher who is an expert in Physics. The students had Physics 1
classes twice a week for 90 minutes. The first 45 minutes of the classes were allocated
for the presentation of the subject with the guidance of the lecturer and questions of
the students. The second 45 minutes were spent on problem solving by using clicker,
discussion and question-answer activities. For these activities, Socrative software
application was used. The first reason for using this application was the researcher’s
qualification in the use of Socrative. The second reason was because being free and
the third reason was, contrary to some other clicker applications, this application
could be used both on Android and IOS platforms as well as on any internet browser.
The students downloaded “Socrative Student” application either from
www.socrative.com through “Student Login”, Android based phones or tablet com-
puters. Problem sets with maximum five questions in problem solving activities were
prepared by the subject teacher. More than one problem sets were prepared according
to the content of the lesson.
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2.3  Clicker Supported Team-Based Learning Environment

The students created six groups of five with their friends (T1, T2, T3, T4, TS5, T6).
The seating arrangement was formed in such a way that students in the same groups
sat side-by-side and this remained as the same for five weeks.

In the first 45 minutes, the lecture was introduced, students asked for clarification
of unclear subjects and reached a solution by discussing among themselves. In cases
where they could not find an answer to a question, the lecturer guided them to find the
solution, but did not answer the question. During the second 45-minute period, activi-
ties in problem solving were carried out through Socrative’s Space Race property.
Every team had its name and different colored spaceships. As the teams answered
questions correctly, the spaceships moved forward. The fastest group who reached the
finish point won the competition. Meanwhile, the lecturer’s screen was projected so
that students could watch their progress (Figure 1).

room: MRSBAUGH1

Fig. 1. Space Race screen view

One student from each group logged in Socrative. The first problem set with max-
imum five questions was asked to students through Socrative Space Race application.
The students discussed all questions in the team and as they solved the problems, they
sent the answers through Socrative Space Race. After giving feedback to the teams,
extra time was allocated to discuss their answers (correct/wrong). This activity lasted
till the end of the lecture. The course structure is shown in Figure 2.
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*Lecturer introduces the subject

*Students ask for clarification of unclear
questions

*The lecturer guides students in finding the
answer

*Discussions are held

v * The questions in the first problem set are ask%

via Socrative Space Race

* Every team discusses the problems and solve
them

First 45 minutes

* The teams send their answers
* Feedback is received
* Teams discuss right or wrong answers again

Last 45 minutes

* They move on the second problem set /

Fig. 2. The course structure

24 Instruments

A semi-structured interview form was prepared to determine students’ views about
the environment in which Physics lessons were held. Relevant literature review was
carried out when writing questions to ensure content validity [20]. In order to confirm
the clarity and suitability of the questions, views of two experts from educational
technology and one expert in Physics were received. Necessary corrections were
made and the questions were finalized based on their feedback. The interviews with
21 students were held on voluntary bases. In order to prevent data loss, the interviews
were recorded with the participants’ consent and edited afterwards. Every interview
lasted for about 6 minutes.

2.5  Data analysis

Five weeks after the application, semi-structured interviews were held with 21 vol-
unteering students in order to determine their views on clicker supported team-based
learning environment. Individual interviews were carried out with each student and
permission was obtained from the students for voice recording before the interview.
The students have been informed that their names would be anonymous for them to
express their ideas without any pressure. As an ethical approach, students’ names
were represented as S1, S2, S3 etc. Each interview that was recorded has been tran-
scribed into Microsoft Word program. The themes and sub-themes were formed by
applying the content analysis method to the qualitative data that have been obtained.
The process of constituting the theme and sub-themes was organized by bringing the
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similar expressions together with the prominent concepts (codings) and themes. The
suitability of the coding was confirmed by two peer reviewers. 16 of 18 codes formed
by the researchers were approved by the reviewers. The agreement percentage formu-
la suggested by [21] (Agreement Percentage=Agreement/Agreement+Disagreement)
x 100) was 88% between the researcher and the experts. A value over 80% is accept-
ed as reliable for any research [21]. The codes disagreed on were accepted in the light
of the researcher’s suggestions and were finalized. The frequencies of the codes and
themes were calculated and shown with tables. For the validity and reliability of the
results, the findings were explained in detail based on quotations [22]. As an ethical
approach, students’ names were represented as S1, S2, S3 etc.

3 Results

3.1  Students’ views about clicker supported team-based learning environment

In order to determine the students’ views regarding the environment developed for
the study, they were asked the following question; “What do you think about having
Physics lessons in Clicker Supported Team-based Learning Environment? Explain”.
The qualitative data collected from the students’ answers were put into two themes as
“Positive” and “negative”. Two different sub-themes as “learning” and “engagement”
were obtained under the “positive” theme. One student stated views on one or more
codes. The codes and frequencies of the sub-themes are shown in Table 2.

Table 2. Positive views by the students about the environment

Theme Sub-theme Code Frequency (n)
Enhance learning 17
. Understand concept 15
Learning
Enhance the interaction between instructor and 12
» students

Positive Raising concentration 16
Raising motivation 15

Engagement . X
Entertaining environment 13
Active participation 13
Friendly Competition 8

As it can be seen in Table 2, the students expressed that this environment had posi-
tive effect on their learning, it enhanced their learning (n=17), helped them positively
to understand the concept (n=5) and enhanced the interaction between the teacher and
the students (n=12). Some sample statements of the students are as follows,

“We didn’t talk a lot in class with other teachers. We just talked when we needed
clarification. But with this application, we had more interaction with our teacher. He
showed more interest in us and I liked his guidance. He didn’t answer our questions
directly, but guided us to find the answers ourselves”. (S3)
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“It was difficult for me to understand concepts in lessons. I would try to memorize
Physics at high school. But now I learned the concepts in detail. I can refer the con-
cepts to daily life applications”. (S14)

“We learned together with friends in class. We raised common ideas and answered
questions. In case one didn’t have any idea, the other had for compensation. Now we
have the opportunity to talk more with our teacher and firiends”. (S20)

“We solved problems with team friends and sent the answers through Socrative
and got fast feedback. This was a very effective procedure. We saw our mistakes by
discussing and this helped our learning”. (S21)

The codes obtained under “Engagement” indicated that this environment increased
their concentration (n=16), motivation (n=15) and provided an entertaining atmos-
phere (n=13). In addition, the students emphasized that they had higher concentration
(n=13) and competed in a friendly manner (n=8). Some sample statements of the
students are provided below;

“I would get bored in Physics lessons. But this application has changed my views.
1 tried to understand the subject well during the first period because we would solve
problems and compete. I can concentrate better on the meanings in Physics lessons”.
(87)

“...actually I feel a bit shy when I try to raise my ideas. They may be misunder-
stood. I found out that now, with this application, when competing with others, time is
important. Therefore, I participate in discussions and try to solve problems quickly. 1
even try to direct my friends. I wish this is applied in all subjects”. (S13)

“It was fun to compete with teams. We would offer coffee to the winners. I had
never thought Physics lesson would be so entertaining”. (S18)

“I witnessed friends before who didn’t like talking and sharing ideas. Now, I saw
that they became very excited and struggles a lot for their teams to win. This method
strengthened our relationship with our teacher and friends”. (S6)

All these comments show that clicker supported team-based learning environment
enhances student learning.

Students’ negative opinions related to this environment are put in two different
sub-themes; “personal characteristic oriented” and “technology oriented”. Table 3
presents the codes of the sub-themes.

Table 3. Negative views of the students about the environment

Theme Sub-theme Code Frequency (n)
Personal Character- |Preference of traditional method 2
istics Negative rivalry 1
Negative Internet connection 18
Te.chnology Using clicker in lectures waste too much time 2
oriented
Lack of mobile phones or computer tablets 2

As it can be seen in Table 3, some students stated negative views about the envi-
ronment and this was because of their personal characteristics. These students ex-
plained that they preferred traditional methods (n=2) and added that competition in
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such an environment made them feel uncomfortable (n=1). Some views are as fol-
lows;

e I would prefer my teacher gave the lesson and solved the questions on the
board. We could ask for clarification of any points we did not understand”. (S17)

“We are used to traditional methods. I don’t like having lessons this way. I can
learn better by listening to the teacher and taking notes”. (S4)

“Competing in teams gives me a lot of stress. I don’t like rivalry”. (S9)

According to the codes under the theme of “technology oriented negativeness”, it
is seen that majority of the students explained that they had problems with internet
connection (n=18). Some students expressed that excessive use of internet in the
classroom was a waste of too much time (n=2). Only one student expressed dissatis-
faction with the education in such an environment because they didn’t have their
phones or computer tablets.

“We frequently had internet connection problems while trying to have access to
Socrative Space Race. This inconvenience affected the number of problems we were
trying to solve. It was boring”. (S15)

“For me, the most important problem was the internet connection. There was no
internet connection for a few times while I was trying to send the problem answer
through Socrative application. My friends who tried to send on their telephones did
not face many connection problems. This, obviously demotivated us”. (S11)

“I don’t have a telephone or a tablet for this application. It didn’t create a problem
while working as a team, but it caused me stress. If we try it individually, I won'’t be
able to do it”. (S5)

The qualitative data obtained from the interviews reveal that majority of the stu-
dents had positive views about the environment. It is believed that students with posi-
tive attitude towards the environment have an influence on their learning and en-
gagement.

3.2  The students’ recommendations towards enhancing the clicker supported
team-based learning environment

In order to determine student recommendations about the environment, they were
asked “You had Physics lesson in clicker supported team-based learning environment.
What are your recommendations towards enhancing the environment to be used in the
future? Explain”. The data obtained were provided with two different themes, “appli-
cation process” and “technology”. Data were obtained from one student who ex-
pressed recommendations about one or more codes. The codes and frequencies related
to these sub-themes are shown in Table 4.

As in Table 4, the students suggested that more than one class hour should be allo-
cated for problem solving activities through Space Race (n=13) under the theme of
“Application process” and the groups should be composed of less than five people
(n=10). Furthermore, some students suggested that other lessons should be carried out
in this environment (n=7). Below are some sample statements of the students;

“It would be better to allocate more time to problem solving activities. For exam-
ple, in the last twenty minutes we could solve problems through Space Race”. (S1)
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“As a group of five, we wasted a lot of time for discussion. The number of students
in each team should be smaller, three, for example”. (S8)

The students mostly suggested that internet connection problems in classrooms
should be solved (n=18) and lessons should be held in classrooms with proper inter-
net connections and computers (n=13).

“We had internet problems in connecting to Socrative. Such problems in class-
rooms should be solved. Such problems affect the flow of the lesson and cause loss of
time”. (S7)

“I suggest that such applications should be in classrooms with computers and in-
ternet”. (S12)

Table 4. Students’ suggestions about the environment

Theme Code Frequency (n)
More time should be allocated to Space Race problem solving 13
Application Process Teams should be smaller 10
It should be applied in other subjects 7
Internet connection problems in classrooms should be solved 18
Technology Lessons should be held in classrooms with computers or 13
internet

4 Discussion and Conclusion

Clicker supported team-based learning environment was developed in this study.
Physics-I course was carried out in this environment for five weeks and student per-
ceptions related to this environment were examined. The interviews with the students
indicated that this environment enhanced learning. Receiving instant feedback after
sending problem solving results on clickers could be effective in discussing any
wrong answers reach the correct answer. It was also found out that this application
increased student concentration and motivation, resulted in active participation and
created an entertaining environment. In parallel with the findings in this study, [23]
stated that using clicker in classrooms provided instant feedback for better learning
and motivated students with low self-confidence and shyness. In addition, this envi-
ronment developed students’ feeling of work and working together. This finding of
the present study is similar with [24] which stated that clicker activities in groups
contributed significantly to learning, developed relationships and formed team-spirit
as well as positive competition. Similarly, [25] stated that group-based interactive
response system resulted in more student participation, raised motivation and created
positive approaches. It is assumed that students’ satisfaction with the clicker support-
ed team-based learning environment was related with sound integration of team-based
learning strategy into clicker technology.

One other important result of this study is that students preferred smaller teams. A
study by [26] examined the positive effect of number of students in teams when using
clicker-based strategies. This result supports the finding in this research.
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The results of this study showed the importance of the use of clicker technology
with small groups and its integration into education in parallel to pedagogic ap-
proaches. Furthermore, this study revealed that clicker technology could be applied in
harmony with team-based learning strategy.

5 Limitations and Future Research

As in other empirical studies, this research had limitations as well. Firstly, the par-
ticipants were from a university in North Cyprus. Similar studies could be carried out
in more than one university in the future. The second limitation was that participants
were all male students. The effect of gender on the environment could be investigated
among both male and female students in the future. The qualitative data were ob-
tained through semi-structured interviews with the students. On the other hand, obser-
vation and document analysis might be also used as data collection tool. Another
limitation in the present study was the five-week length. Future studies could be car-
ried out for a longer period of time.
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