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Introduction

In today’s information age, the flashiest and the most important tools that we have are communication
technologies (Unal, 2009). Communication technologies, and particularly the Internet, have increasingly found a
place in everyday life and have become the most frequently used form of communication media (Kaplan &
Haenlein, 2010; Otrar & Argin, 2014). The Internet, which allows for a wide variety of information-sharing,
became more widespread with Web 2.0 devices. Web 2.0 offers a more interactive web experience for Internet
users, and a variety of new applications have emerged, as well (D’Souza, 2006; Otrar & Argin, 2014).

The use of the Internet as a basis for the integration of technology in education and to support different levels of
education is spreading across the world. The Internet helps in developing students’ knowledge and skills
(Richard & Haya, 2009). In particular, with improvements in digital media technology, it can be said that the
use of the Internet has become more widespread. According to Bouhnik and Deshen (2014), the use of digital
media in communication between teachers and students has increased in recent years. Therefore, according to
Calvo, Arbioland, and lIglesias (2014), the number of studies investigating the potential impact of digital
communication channels has also increased. In these studies, the effects of the use of social media have been
indicated, which is rapidly increasing in popularity (e.g., Amry, 2014; Alghazo & Nash, 2017; Bansal &
Dhananjaj, 2014). Social media applications have diversified and include blogs (e.g., Blogger), microblogs (e.g.,
Twitter, Tumblr), wikis (e.g., Wikipedia), social bookmarking services (e.g., Instapaper), media-sharing sites
(e.g., YouTube, Flickr, Snapchat), podcasts, virtual worlds (e.g., Second Life), social networks (e.g., Facebook,
Myspace, FriendFeed, Instagram), and written and voice communication mobile applications (e.g., WhatsApp)
(Akar, 2010; Otrar & Argin, 2014).

For learning on the basis of social media applications, mobile applications are also used. Towards the upper
grade levels, the use of mobile phones and other devices and tools becomes especially more frequent (Prensky,
2001). During these processes in which communication becomes easier, exam dates, messages between teachers
and/or students, and information-sharing in general is made possible. The transfer of data for educational
purposes using mobile technologies is called mobile learning (m-learning), and m-learning can be seen as a
next-generation distance education method that provides opportunities wherever and whenever students want to
learn. In m-learning, mobile devices and applications are frequently used. An environment can be provided by
the use of applications such as WhatsApp and Facebook to support students’ learning skills (Isman & Albayrak,
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2014; Oztirk & Akgiin, 2012). The current study focuses on the WhatsApp application, which was used to
supporting learning activities in an extracurricular environment.

WhatsApp is one of the popular mobile applications used for information-sharing between groups and/or
individuals through messages including texts, audio files, and video files (Bouhnik & Deshen, 2014). It is a
smartphone application that is especially used by students towards the upper grade levels and can be used with
many devices and operating systems, providing and improving opportunities to share their performances and
what they have learned (Sayan, 2016). As a tool for learning, the WhatsApp application can be a solution for
transferring instant communications between students and teachers within extracurricular environments. By
means of WhatsApp, the purpose of which is to facilitate communication, educational materials including chats,
voice messages, videos, or photos can easily be shared. In other words, an important advantage can be gained in
terms of active learning. Although there is the possibility of distraction (Tindell & Bohlander, 2012), studies
have emphasized the positive effects of using this application on students’ motivation and their classroom
attendance (e.g., Amry, 2014; Bere, 2012; Rambe & Chipunza, 2013). In their research about using WhatsApp,
for example, Rambe and Bere (2013) showed that the integration of WhatsApp was useful as it increased the
interaction between students and made the classroom environment more attractive. Similarly, Plana, Gimeno,
Appel, and Hopkins (2015) conducted a study on the effects of using WhatsApp with a group of students
learning a foreign language and they concluded that when WhatsApp was used the students became more
willing and more motivated. In another study in which the application was used to increase the success of
teacher candidates, it was also stated that using WhatsApp facilitated the students’ learning while helping them
achieve the targeted goals of the lesson (Sayan, 2016).

The positive effects of any carefully thought-out step on learning can be recognized, and we can think about
studies of technology integration similarly, together with the use of WhatsApp, one of the examples of the
advancing mobile learning environment. Thus, examples of the use of the WhatsApp application should
especially focus on the education of teacher candidates, who should have communication skills in higher
education where the required devices are used in order to establish a mobile learning environment. Moreover,
technological tools, and especially mobile phones, have become indispensable in contemporary society for
individuals of all ages. In a study conducted by Sobaih et al. (2016), it was found that WhatsApp and LinkedIn
were among the most frequently used social media platforms by faculty members. Moran et al. (2012) also
claimed that these are suitable social media tools for teaching purposes. In light of such works, WhatsApp is
explored as a social media application in this study.

In the present research, it was aimed to examine the results of using WhatsApp, a social media application that
is steadily growing more important in the lives of teacher candidates, as a part of an astronomy course, in which
it was used as a tool for cooperation and interaction. With this aim, the research question was posed as follows:
What happens when candidate teachers use WhatsApp, a social media application, as a tool for collaboration
and interaction in education?

Method
Research Design

This research is structured on the basis of a qualitative approach and a case study design was used. Case studies,
in which a particular person, group, situation, etc. is studied in depth with great detail, allow the researcher to
examine data related to several variables (Fraenkel & Wallen, 2006). In this study, an exploratory case study
approach is used. This type of case study is used to research conditions in which no clear single set of results
exists (Yin, 2003; Luo, 2011). Exploratory case studies explore the researcher’s point of interest in a case and
use multiple sources of data to examine phenomena in their natural contexts (Yin, 1992). The ability to evaluate
the content of phenomena, series of activities, and important and different participants is the strength of this
approach (Hoffman & Radojevich-Kelley, 2012). The nature of the present research questions thus led to an
exploratory case study.

The research was conducted in an astronomy course in a university in the western Black Sea region of Turkey.
A WhatsApp group was created for a period of six weeks for teacher candidates in the field of science
education, who were enrolled in the mentioned astronomy course. During this process, the teacher candidates
conducted telescope observations for two hours a week in class and one hour a week at night in an
extracurricular environment. For this reason, a case study was used here. The case focused on in this study is
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considered to be important for future studies, as analyzing the state of the telescope observations through the use
of social media will reveal the importance of benefiting from social media for future researchers.

Study Group

The WhatsApp group comprised 87 participants, including 4 researchers and 83 teacher candidates. A purposive
sampling method was used in this study. The teacher candidates were selected because they took the astronomy
course in their fourth year of the degree program. In the 2015-2016 academic year, the astronomy course in the
Department of Science Education was offered in the fourth year of education in Turkey. These teacher
candidates were considered as a relevant sample because of their active use of social media, and particularly
WhatsApp. They stated that they frequently used this application in daily life, and they all participated in the
study voluntarily. The participants shared their achievements in the lessons, extracurricular observations, and
information from the Internet and other sources in this WhatsApp group, and they also discussed the topics that
they did not understand. During this process, the researchers sometimes played the role of initiators of
discussions by asking questions, or they functioned as supporters of student participation regarding the topics
shared within the group. They did not intervene in conversations among students except for these situations
stated here.

Data Collection and Analysis

In the WhatsApp group, which included both researchers and teacher candidates, the students shared
information, asked questions, and had discussions. In addition, they also exchanged visual materials and shared
links. The contents of the texts in the WhatsApp group were thus used as documents in this research and were
examined with descriptive and content analysis methods.

In this process, first, all of the WhatsApp conversations were taken as text output. A total of 640 texts of the
students were included in the analysis, stemming from 20 discussions. Moreover, 98 questions that were asked
during the process were examined, as well as the links and visual materials that they had shared. In the
descriptive analysis, the shared contents were divided over six weeks, and every week contents were defined by
frequency according to the number of participating students and researchers, the number of conversations, the
questions of the researchers and students, and expressions of emotion. Moreover, by content analysis, the
questions, links, visual materials, and other shared materials were examined and categories were presented. The
contributions of the conversations and the aim of the WhatsApp application were also explained. The real names
of the participants are not used here; to refer to students, ‘S1, S2, ...” codes are utilized in the findings. The
researchers are meanwhile identified by the ‘R’ code.

The most well-known strategy for ensuring credibility is triangulation. For this purpose, research triangles were
applied. All of the researchers took part in the data collection and analysis processes. In the analysis phase, the
researchers first completed the analyses separately, and then they came together with the aim of reaching a
consensus. In this way, external reliability was sought. External validity was additionally provided by
explaining the characteristics of the study group, specifying the selection of the group, and describing the
process.

In order to prevent misunderstandings of some subjective assumptions or data that the researchers may have had
regarding the obtained speech texts, participant confirmation was received. A confirmation mechanism created
for data sources can help to understand the extent to which the results are sufficient to represent the truth. In this
way, factors that threaten internal validity were controlled. In order to show the validity of the study, the
findings furthermore generally included the statements of the participants rather than merely the opinions of the
researchers.

Results
The findings from the conversations that took place every week, in terms of expressions of emotion, the number

of the students and researchers, the number of conversations, and the number of questions among the students
and researchers in the WhatsApp group, were examined and are given in Figure 1.
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Figure 1. Weekly change

When we look at Figure 1, which presents the results over the 6 weeks of the study, the peak point of
conversations (i.e. communications established on WhatsApp) forms the peak of an inverse parabola between
the third and the fourth week. In this communication process, it can be seen that the researchers participated in a
low but stable number, while the change in the number of participating students also took the shape of an
inverse parabola between the third and fourth weeks. During the communication process, the peak of the
researchers’ questions also took on the shape of an inverse parabola between the third and fourth weeks, while
the peak of the students’ questions formed an inverse parabola in the second week and the expressions of
emotions aimed at communication can be seen to have stopped after the third week. The weekly topics of
communication among the researchers and students are listed in Table 1.

Among the subject headings given in Table 1, it can be seen that the topics of communication became clearer
after the week in which the researchers and students communicated via WhatsApp most intensely (i.e. third
week). In fact, the researchers focused on “application process” and “course content” until the third week, and
after the third week they focused mainly on “course content”. The findings showed that the students mostly
shared messages related to course content after the second week. It is noteworthy that in the third week, and
especially in connection with the increase in the number of researchers and the increase in the number of student
questions, the number of conversations increased as well. During these student conversations, discussion forums
were also noted. The numbers of student questions also increased in these discussion forums:

S1: Venus is a special planet in our solar system. It moves in the opposite direction of the other planets.

The axis is 98 degrees. Sometimes this happens to the slope to become parallel to the orbit plane. The

information is completely correct.

S2: 1 think it might be true. The world also has six months of daylight and six months of night. The

formation of day and night is related to latitude. So, because it is flattened from the poles, an elliptical

sphere and linear velocity are effective for night and day. Then | think this may be true.

S1: Uranus * the situation you talk about is very different from Uranus’s slope. The information is

correct but not relevant to this topic.

S2: | tried to obtain the information by looking at [other] information. | was talking about the Earth in my

comment ... Is the comment | made correct?

S1: The information you provided is accurate but not valid for Uranus. You are beginning to get to the

truth of the information but are wrong here. Therefore, this can cause major conceptual confusion, like

information pollution. There is no interest in concepts such as linear velocity/elliptical sphere, where you
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mention the dark/light side of Uranus. Your thought system may work for other planets in the solar

system, but not Uranus.

Bozdemir Yuzbasioglu, Candan Helvaci, Ezberci Cevik & Kurnaz

Table 1. Weekly topics of conversation in the WhatsApp group

Week Person*

Topic

Related to content

Related to application process

Planets and astronomical events, Star of

Programs like SKView and Night

S David Sky introduced in the lesson
1 Preparatory studies for telescope
R i observations, information on
observations, SKView and Night Sky
programs
Hubble space telescope within
Information about Hubble space telescope, SKView  program,  smartphone
s eclipse of the Sun, lunar eclipse, nebula, star applications  (other than those
clusters/ constellations, Jupiter, Leo star introduced in the lesson), star clusters
2 cluster and planet views seen in the
smartphone applications
Video links about eclipse of the Sun,
R Information about Hubble space telescope telescope observations of Jupiter,
WhatsApp usage
Space tourism, information-sharing by the
researchers about Uranus, discussion on
astronomy/astrology, location/movement of
stars, Polaris, gravitation, phases of the Screenshots from smartphone
S moon, nuclear explosions on the Sun, black applications (Saturn, Mars, Scorpius
hole, Sculptor Galaxy, black hole, asteroid, Constellation)
3 meteor, gravitational waves (news read,
current events), Milky Way Galaxy, birth
and death of stars
L . . Photo-sharing from moon
Gravitation, discussion on .
observations,  encouragement  to
astronomy/astrology, phases of the moon, .
R . - question the truth of gathered
35P/Herschel-Rigollet comet, gravitational . . .
Waves mformatlon,’ sugge’stlon to follow
NASA’s social media accounts
Phases of the moon, supernova, nebula,
black hole, neutron star, pulsar, dried lake
s bed on Pluto and dwarf planet (Ceres), Screenshots from smartphone
4 Charon the satellite of Pluto, brown dwarf, applications (Venus)
KPSS (Turkish Public Personnel Selection
Examination), field examination sharing
R Supernova -
Meteor strike on Jupiter, frozen lake bed on
s Pluto, brightness of the stars, phases of the
5 Moon, starburst, Halley’s comet, white
dwarf, black dwarf, neutron stars
R Halley’s comet -
Enlarging of the universe, Andromeda and Questions related to telescope
6 Milky Way Galaxies, star bursts observations
R i Telescope observation plans and

announcement

*R: Researchers; S: Students.

An important finding that emerged after the third week of student participation was that emotional expressions
were no longer shared. In other words, emotional expressions were preferred in the first weeks, but in later
weeks, the researchers were more heavily encouraging the use of some smartphone applications that include
telescope observations and are used in sky observations. In this regard, an example dialogue is given below:

S1: Where is this place?

R: We are at the observation center with our telescope.

S2: It’s super.
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S3: Good luck on the Motherland and People©
S4: & Fun
S5: Yes w

S6: When will our class go?
S7: Very exciting.

In the third week, the emotional expressions increased after the sharing of photographs of the surface of the
moon taken by the researchers with telescopes. An example dialogue follows:

R: [A photo of the moon's surface was shown.]

S1: Is this image from the Skyview program, Sir?

R: We did it, friends. The picture has been taken at that moment.

S2: We also want to see it? © It’s very exciting.

S3: | want to see it now too.

The students had the opportunity to share the subject/concepts of the astronomy course or links, images, and
information related to the subject/concepts outside of the learning environment. A shared image is shown in
Figure 2.

a D B o

Figure 2. Sharing related to the national sky observation event

As seen in Figure 2, the students made an announcement about sky observation through a link in the group,
which is an example of group sharing. One example of information-sharing is a dialogue during the use of the
Skyview program, which was introduced in class, as follows:
R: [A photo from Skyview program was shown.]
S1: Is it a telescope in space?
S2: The Hubble Space Telescope is a space telescope sent from Earth to conduct research in space. The
Hubble Space Telescope was sent to space in April of 1990. The telescope was sent out to the orbit
around the Earth by the Discovery spacecraft. The name of this space telescope was given in memory of
the American astronaut Edwin Hubble. The Hubble Space Telescope, also called HUT, is the most
important telescope due to its functions and its success, although it is not the first telescope sent to space.
HUT is still the largest space telescope.

In the dialogue above, an interesting image overlaps with shared information on this subject from another
student as the result of testing the application introduced in the lesson. Based on this sharing, the students
viewed the WhatsApp group as a source of information. An example dialogue is as follows:

S1: I wish the information were in Turkish.

S2: [Well, that’s how it is, and] we have to use the program. We have a group for the points which we

cannot translate. ©

Via the WhatsApp group discussions, information-sharing is facilitated, as well as instant feedback regarding
the mistakes made during these moments of information-sharing. The following dialogue is an example:

S: [Shared a false photo related to the solar system.]

R: The model in the picture you shared is not correct ...

S: My heavily shared picture has caught my attention.

R: Is it true?

S: 1 do not know; Sir, can you give the information about how this is wrong?

R: The sizes of celestial bodies....
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Another use of this social media tool involved the sharing of current events related to astronomy. An example of
this is given below:
S: Good afternoon friends, you can watch the solar eclipse live at 03.57 tonight at
http://www.nasa.gov/multimedia/nasatv/index.html. Observations cannot be made from our country. The
next solar eclipse will take place on June 21, 2020, and we will be able to watch this one as a partial solar
eclipse if it’s an annular eclipse. Likewise, this month the lunar eclipse will be on March 23. This eclipse
will take place at 14.02. You can also watch this eclipse through the same link.

The WhatsApp group messages also set the stage for learning and talking about new topics and concepts. In the
discussions of astronomy and astrology, the issues of mass gravity and the movement of stars were the main
topics of conversation. Such discussions also set the stage for discussions on new topics and concepts. A sample
dialogue is given below:
S1: | have to point out that when you search for astronomy on Google, a great majority of the search
results are related to “astrology.” I am sorry to say for those friends who believe: There is no science
called astrology. The signs, rising, all the information such as “Jupiter is in your zone” are all lies. The
star positions in the moment of a person’s birth (somehow they have not changed at all since astrology
was introduced) and the star positions in other moments have no effect on the human being. To give a
simple example, the closest star to the Earth is Alpha Centauri, and the distance from us is 4.37 light
years. So we can notice the change in this star only after 4.37 years. As a result, do not believe in the lie
of astrology, and if you see a site in this regard when you search, do not rely on the information it
contains.
S2: Does our position to stars not change with the simplicity of the Earth’s turning, if even the position of
stars etc. does not change? In other words, do the spheres of influence not change? | wondered when it
was ever said that a science called astrology did not exist.
S1: The position of the stars does not change in the astrological maps that I am talking about. In fact, the
position of all of them is changing except for a few stars. A few stars are also moving, but the speed of
movement is the same as the Earth’s speed, so they always center around the same position: for example,
Polaris. In other words, the movements, the positions of the stars have no effect on the behavior,
personality of any living creature on Earth.
R: I do not agree... If there is gravitation, and it is there and the people who are also masses influenced
by positions of the celestial bodies in relation to each other... But there is no science that informs people
about their future based on the positions and movements of the celestial bodies.
S1: The gravitational force is the greatest force we know in our universe. There is an effect on our planet
and implicitly on all living creatures on the planet. But what | would like to talk about here is that this or
those forces cannot influence our spiritual behaviors, our business life, or decisions we make about our
lives. The position of the stars does not have a spiritual effect on our lives in this way and we cannot
know what will happen in the future by looking at them. Astrology claims that it can know how we will
behave and what decisions we should make according to the stars’ positions. I say that these claims are
completely unreal.

As we see in the dialogue above, the researcher also participated in the discussion on astronomy and astrology
that the students had started. During the information-sharing and the discussion on this subject, new
ideas/concepts within the scope of astronomy were also expressed along with justification for the given
information and different thoughts. When the WhatsApp discussions were examined, it was understood that
while the students were preparing for the astronomy exam while utilizing the application, they had access to the
concepts, their previous associations, and instant answers to their questions before the exam. An example
dialogue is given below:

S1: I'm sorry friends. It was late at the time :( Now when I was looking at the notes, something got me

obsessed. The white dwarf star is in the process of death, the temperature of the star is max, so it’s

turning white. Then the luminescence is over and it enters the black dwarf period. Now we see the stars

as white in general; are they all white dwarfs?

S2: Absolutely not. When we look with the naked eye, we see all the stars as white. The reason for this is

that the human eye is so limited that it cannot choose true colors at night.

Conclusions, Discussion, and Recommendations
In this study, an investigation has been performed regarding which situations might emerge when teacher

candidates use social media applications like WhatsApp as the instrument of communication in accordance with
the requirements of a course on astronomy within a faculty of education. The findings can be summarized as
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follows: the number of researchers participating was distributed in a balanced manner according to weeks,
emotional expressions were not shared after the third week, the third week represented the peak of the
participants’ conversations and question numbers in the shape of an inverse parabola, and the third week saw the
lowest point of the number of questions of participating students and researchers, forming a parabola.

When the findings were interpreted, it became clear that participants should be encouraged to participate if
WhatsApp is used for classes and the participants tended towards course-oriented sharing for at least two weeks.
When Figure 1 is examined, it is seen that after the third week, the participants directly shifted towards course-
oriented sharing by abandoning the emotional expressions they used in other social networking environments.
Beginning with the third week, it was also seen that the number of participants increased, albeit slightly, when
the total number of conversations and the number of participants were compared. In that case, it can be said that
the tendency of the participants to take part in the WhatsApp conversations was increasing as long as there was
a focus on the discourse/sharing of lessons. From this point of view, it can be suggested that teachers and
researchers who use WhatsApp in classes should allow at least two weeks for the participants to acclimate to the
idea of using this new environment for lessons. Practice also showed that the participants’ questions were
increased in terms of the number of conversations in the first weeks. This can also be interpreted in reverse: as
the number of participants’ conversations increases, the number of questions also increases. In that case,
participants should be encouraged to talk in this social environment, and this can be done by the researchers
directly asking for the opinions of the reluctant participants, if any.

When the findings of the subject content of the communication between the participants during the
implementation process were analyzed (see Table 1), it was seen that there were two types of sharing, namely
the sharing of information about the application process and about the subject contents of the sharing. As the
weeks progressed, it can be said that the sharing about subject contents increased. However, the results of this
study cannot be generalized and further studies can be proposed in the subject area. It has been found that the
students used the WhatsApp group as a complementary tool to interact with their friends outside of class, inform
each other about current astronomical events, share important information they had gained, and examine the
information obtained from either the astronomy course or other sources. During this process of sharing, the
participants had the opportunity to get instant feedback from both friends and researchers. In addition, the
researchers used sharing among the group to draw attention to topics, stimulate curiosity, and motivate the class.

In other studies (e.g., Amry, 2014; Bere, 2012; Plana et al, 2015; Rambe & Bere, 2013; Rambe & Chipunza,
2013), it was emphasized that the use of WhatsApp increases students’ motivation, centers their attention, and
provides better interaction. The WhatsApp group in the present case study provided information to the
researchers on how much interest the contents taught within the course drew, as well as how well the contents
were learned. It can be argued that using WhatsApp is a supportive option for improving learning; this feature of
WhatsApp was also noted in a study by Sayan (2016). It is thus seen that technology has been included in
teaching environments and the WhatsApp application can be used as an effective tool in gaining the
aforementioned benefits. It has been determined that WhatsApp group applications can be used to support
communications in a course, can serve as a tool for the transfer of course contents to extracurricular
environments, and are recommended by all stakeholders. In this study, the WhatsApp application was utilized
for astronomy topics because of the nature of the selected course. Such applications can certainly be used for
other subject matters related to daily life as well.

Notes

The parts of this study were presented in the 12. National Congress on Education in Science and Mathematics,
Trabzon, Turkey.
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