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Introduction

Mostafa (2015) defined social media in the Web 2.0 context as “.. . the usage of Web-
based tools like YouTube, Facebook, Twitter, WhatsApp, Gmail, Yahoo mail, Instagram,
Google, etc that connect people and allow them to share information, videos, pictures, and
so on...” Using this definition as a starting point it can be said that the role of emerging
social media may offer new opportunities to reinforce the teaching and learning
experiences in Zambia. Zepke and Leach (2010) posited that motivation and student
dispositions would influence their ability to engage in interactive learning. It is not
surprising that a user can actively participate in activities on social media platforms by
sharing contents and opinions, debating, and creating different kinds of groups for different
needs (Alabdulkareem, 2015).
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There has been a steady increase in recent studies primarily focusing on the usage of
social media in learning. Thus, several scholars have carried out studies on social media use
reporting significant knowledge needed in the context of teaching mathematics (Sheikh,
Sheikh & Soomro, 2019; Lau, 2017; Delegge & Wangler, 2017; Chun & Lee, 2017; Moorthy
et al.,, 2018; Chukwuere & Bonga, 2018; Park, Song & Hong, 2018; Mahmud, Ramachandiran
& Ismail, 2018).

Not astonishingly, considering its popularity, many recent studies have been
conducted on Facebook use (Garcia-Domingo, Aranda & Fuentes, 2017; Cuesta, Eklund,
Rydin & Witt, 2019; Madge, Meek, Wellens & Hooley, 2009; Kabilan, 2016; Santos & Cuta,
2015; Gwena, Chinyamurindi & Marange, 2018) and the use of WhatsApp (Garcia-Domingo,
Fuentes & Aranda, 2018).

In spite of the evidence that much research on social media usage have been done in
various fields like Psychology, medical health, medical professions, public sector and
cardiovascular imaging (Ayanso & Moyers, 2015; Liyanapathirana, 2019; Parwani, Lee,
Khalique & Bucciarelli-Ducci, 2019; Demirtepe-Saygili, 2019), there is a dearth of research
conducted on social media usage by university students focusing on mathematics. It is
against this background that the current study wants to bridge the gap of knowledge in the
field of mathematics in the particular context of Zambia. General findings from the studies

previously mentioned indicated that social media were used mostly for communication,
corroborative discussions, sensitizing patients and research results dissemination.
Likewise, the government and other public service agencies use social media platforms as
the key channel for communication and service provision.

Tess (2013) carried out a literature review of research on the role of social media in
higher education classrooms. He posits that the majority of studies examining learning
outcomes and student engagement in connection with social media usage in university
settings report positive findings. Lim, Agostinho, Harper, and Chicharo (2014) disclosed
that 90% of the students used social media for academic purposes like answering of
assignments, collaboration, sourcing and sharing of information, discussions, and sharing
class schedules and activities.

Piotrowski (2015) found that over 50% of business students and business faculty
members had a positive attitude for integrating social media into teaching. Dogoriti, Pange,

and Anderson (2014)found that social media platforms were beneficial for teaching and

learning. It was further reported that the majority of the pre-service teachers displayed
positive values and attitudes towards social media use during learning. This helps them
broaden their social networks within a learning atmosphere. A few viewed the social media
platforms as tools that can enhance the learning process among students.

Exploring the best way to use social media technologies in classrooms remains a
precedence research subject and “continuing challenge” in Mathematics Education (English
& Kirshner, 2015). The increase of digital devices has had immense impacts on
mathematics curricula and there has been a continuous rise in instructors flipping their
instructions (De Araujo et al,, 2017). For example, when teaching mathematics, although
instructors may use already-made-videos, many choose to make their own videos and
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some instructors have discovered that their students prefer instructor-made-videos
(Palmer, 2015).

There is an increasing interest in African advanced education in the utilization of PCs,
tablets, and cell phones to ease the learning process (Bass, 2007; Hennessy, Harrison,
London & Wamakote, 2010). All these gadgets come with various in-built applications to
enable one to engage in any online social network. Computers and their in-built social
media applications are increasingly breaking the norm of teaching. Research (e.g., Ayub,
Mokhtar, Lua & Tarmizi, 2010) has shown that social media use in instructions, by and
large, improves the nature of teaching. Likewise, numerous African nations are urging
educators to use computerized assets in their instructions and planning strategies for
viable practice (Hennessy et al, 2010). The utilization of computerized gadgets, for
example, PCs, telephones, and tablets in the African instruction framework are expanding
with the view of improving the nature of teacher training (e.g., Hennessy et al., 2010;
Ottevanger, van den Akker & de Feiter, 2007). It is on these premises that this current
study is framed.

In the present investigation, Activity Theory (AT) is the lens used to guide the data
analysis and data interpretation to investigate the components that influence
undergraduates' interests in online interactions through Web 2.0 innovations. As indicated
by Hasan and Kazlauskas (2014), AT is grounded in the crafted art by the Russian analyst
Vygotsky and his students, specifically, Leontiev, during the 1920s. Engestrém (2014) re-
conceptualized the three-level Vygotsky’'s triangle of human activity mediated by
artifacts/tools and Leontiev’s three-level triangle of socially mediated activity and
developed an extension of the activity theory model comprising of six related principles
(Figure 1) namely subject, object, community related to Leontiev and division of labour,
rules and tools.

Topl

Subject Object — Outcome

Rules Commiunity Division of labour

Figure 1. Leontiev’s theory of human activity as depicted by Engestréom (1987)

Engestrom (2014) elaborated on Leontiev’s notion of human activity and somehow
depicted as embedded triangles (Figure 1)—the Subject-Object-Community triangle of pre-
human activity expanded with socially constituted forms of mediation: instruments, rules,
and division of labor. Therefore, Engestrom (2014) adds the component of community
sharing of the same object. In this model, he further included guidelines that intercede the
learning network and the subject and divide work between the network and the object.
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Finally, Engestrom (2014) gives all the definitions of the six related principles of the
theory.

The first principle is the involvement of the object. The framework has social and
cultural properties, for example, community-oriented or agreeable learning in an online
course. In today’s online classroom, every mathematics pre-service teacher can have a
front-row seat thereby increasing the chances for participation and engagement. Preston et
al. (2010) posited that most learners revealed that they learn similarly in internet learning
platforms, for example, WhatsApp groups, Facebook pages, Twitter texts and Google+
online interactions as they do in lecture settings that are held in the classroom halls within
the sight of different learners.

Subjects are on-screen characters occupied with exercises. This is viewed as the
individual degree of AT; undergraduates are logical subjects occupied with synergistic
learning. An investigation by Lu and Churchill (2014), uncovered that the educator
assumes a foremost job in directing undergraduates in online learning. This may imply that
mathematics pre-service teachers are expected to take a center stage in online
mathematics activities and act as tutors or instructors on social media platforms as they
collaborate with fellow mathematics colleagues in the creation of knowledge and sharing
during the mathematics learning process. AT invigorates experts to restore knowledge
(Tillema & Orland-Barak, 2006) through social connections.

Networking is viewed as a social setting of the framework and a network level of AT;
all participants are engaged in the activity system (e.g., a gathering of undergraduates
occupied with learning dependent on the social connection for building and sharing of
information is a case of a learning network). Hewitt (2004) used AT to assess learning
networks in web-based learning situations and investigate the components that impact
pre-service teachers' cooperation in online networks. Such pre-service teachers are able to
create online community platforms for learning mathematics such as mathematics
WhatsApp groups, YouTube channels, Facebook pages, Quora spaces, Twitter, and so on for
collaborations, discussions, feedback, and sharing of Mathematical content. Through such
communities, teachers can create school portals for administrative purposes and the

quickest way of disseminating information to students and faculty members.

Instruments or tools are viewed as a mechanical degree of AT. In the framework,
correspondence between networks is interceded by devices that transmit social
information. This incorporates the artifacts used by actors (pre-service teachers) in the
framework. Instruments impact on-screen structure interactions which are affected by
culture. Teachers with technological skills and the knowledge of the use of social media
platforms like YouTube, Skype, Life-size, Zoom, and Viber. would be able to embrace social
media tools especially if they are user friendly and useful to exploit in an online classroom
situation as these are appropriate components that may influence undergraduates' frames
of mind toward the selection of web-based learning networks to develop and share
mathematics. Teachers with this knowledge would be able to use different methods and
strategies of teaching and prepare their mathematics lesson plans that center round
concepts and skills found in topics that are enhanced using social software tools.
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Division-of-labour is viewed as a various leveled structure of movement or the
division of exercises among on-screen characters in the framework. Such mathematics
teachers can share or divide tasks to be performed among themselves. Engestrom added
this rule in order to enable teachers to mediate the learning community and the subject
and create a division-of-labour between the ‘community’ and the ‘object’. This is important
for mathematics teachers to comprehend as the training of tomorrow’s teachers to use
social media platforms is among many other cardinal issues encountered by teacher
education training programs today. Suitable use of social media technologies affects all
areas of Mathematics Education-what mathematics is taught; how mathematics is taught;
and how mathematics is assessed in secondary schools. Teachers ought to see how to
divide their labour to cover the school curriculum with the newly proposed teaching
approaches with the inclusion of social software technology in their classroom interactions.

Rules are the standard guidelines controlling pre-service teachers’ participation in
the system of activities. For example, rules of conversation between pre-service teachers in
online oriented learning. Teachers must create and give rules of engagement for any online
platform created for mathematics such as WhatsApp groups or Facebook pages among
many others. Sticking to the rules would enable teachers to post relevant content related to
mathematics only. For most social media platforms, group administrators are there to
moderate and guide the group members’ discussions, keep the rules and remind members
about the purpose of the group, in this context, Mathematics Educational purposes.

Activity Theory is the conceptual framework which enables scholars to discover
factors that impact undergraduates' investment in online connections. Analysts often use
AT to investigate human-PC social collaborations (Nardi, 1996). Along these lines, right
now AT was a reasonable structure through which to configure, comprehend, and improve
learning through internet learning stages.

The present research about teachers’ usage of social media in mathematics education

was motivated from a broader introspection by Alabdulkareem’s study (Alabdulkareem,
2015) which exclusively analyzed the use of social media from the context of learning
science which was one of the most in-depth studies about teachers’ and students’ stance on
social media use in learning. Arguably, pre-service teachers need both digital resources and
the use of flipping instructional methods (De Araujo, Otten, & Birisci, 2017) such as

assigning instructional videos or multimedia for students to watch as take-home tasks and
completing problems or exercise sets in class to effectively teach mathematics in
mathematics classrooms.

In order to understand the contributions of this research to the latent gap of the
results from previous studies, we must start saying that although globally many studies
have been conducted on the integration and benefits of social media in and out of the
classrooms (see e.g. Tess, 2013), such global studies cannot be straightforward applied to
the Zambian context and, in particular, to mathematics education in Zambia. This study
endeavoured to lessen such knowledge gap. The idea of incorporating social media to the
teaching, studying, and learning of mathematics is very important as well as new to be
studied because the formal educational system in Zambia supporting studying does not
officially include any social media technological properties. This is to some extent due to
the low levels of technology usage in Zambian higher learning institutions that can be
attributed to limited technological resources (Sintema, 2020).
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The present study is conducted with undergraduate students of Mathematics
Education to explore students’ usage of social media in the context of a “standard” math
subject and other mobile applications compared to 100% in-class mathematics learning.
This paper aims at investigating pre-service teachers’ social media usage and its impact on
the learning and teaching of mathematics as a scaffolding tool. The paper argues that pre-
service teachers can learn from informal learning situations using what’s available in their
hands to create a meaningful learning experience in formal education. This assertion
agrees strongly with Perienen (2020) whose study disclosed that students learn
mathematics better with effective and convenient technological tools. Not surprisingly,
online instructors, tutors, and students are using mobile technologies in universities
around the world (Snoussi & Kaleel Kaleel, 2019; Valunaite Oleskeviciene & §liogeriené,
2020; Ifijeh et al., 2019). In the present study, the key questions to answer are: how do pre-
service teachers use mobile technologies such as WhatsApp, Facebook, Twitter, Instagram,
Wechat, e-mail, and another web 2.0 tool in online communities for learning mathematics?
Do Mathematics Education pre-service teachers believe that the official usage of social
media can enhance their learning and teaching experience in mathematics?

Therefore, this study will focus on providing a deep insight into the way social media
technologies are influencing the teaching and learning of mathematics at the Copperbelt
University (CBU) as well as to identify which paths are open (or closed) to take into
account in the future to improve both processes. Similar to other previous studies (see e.g.
Falco et al, 2020; Giannakoulopoulos et al., 2020; Hennessy et al., 2020), which have
looked at classroom innovation with social media in higher education. Thus, the first target
of this study is to explore the role social media is playing (and might play) in Mathematics
Education via social networking among pre-service teachers. A second target of the
research is to explore aspects of university pre-service teachers’ related online activities
that might motivate them to participate in learning. Lastly, the authors wish to open a
discussion on the question of whether and how the use of social media tools may have an
impression on the set of 21st-century skills by both learners and teachers.

Research Methods

The present study is a piece of a bigger existing project that utilized a mixed-methods
sequential explanatory design. The essence of choosing the mixed-methods research
approach in this study is merely to seek for participants” inputs; this step will provide an
all-round view and give an in-depth description of a situation under study. Furthermore,
the rationale behind the mixed-methods approach is to gain a better understanding of the
statement of the problem and finally to increase the credibility of the authors’ findings.
However, for the purpose of our current study, a quantitative-method approach was
preferred because the quantitative data that was collected and its analysis provided a
general understanding of the problem statement (Creswell 2014). In addition, this study
adopted a quantitative survey research design (see Figure 2) because of the type of
research questions the study seeks to answer and the statistical analysis techniques
performed. For instance, this quantitative study sought to address two questions. The first
question was concerned with pre-service teachers’ usage of social media platforms for

http://journals.ums.ac.id/index.php/jramathedu




Journal of Research and Advances in Mathematics Education, 5(2), June 2020, 130-147 136

mathematics e-learning whereas the second was about the pre-service teachers’ official
usage of social media technologies in mathematics education. Apart from this, the
quantitative method and its subsequent analysis techniques aimed at testing the inter-play
of relationships between pre-service teachers’ usage of social media based on year of study
and gender, social media usage skills and classroom integration, social media usage and
mathematics pedagogy, profiles of social media usage in mathematics and future classroom
integration. Therefore, the results reported in this study are just a part of the quantitative
analysis that was run which matches a post hoc quasi-experimental design using a survey
technique. A comprehensive set of results for both quantitative and qualitative analysis will
be published later when the project is finalized. Therefore, a visual representation is shown
below which summarizes all the steps that will be taken in this study during this
quantitative phase.

Quantitative Phase Procedure

Product

Numeric data

Quantitative e (Quantitative survey

e Face to face-Questionnaire

Data collection
administration (n=102)

e Descriptive statistics,
missing data, linearity,

Quantitative
Data Analvsis

Quantitative

results

e  SPSS Data Screening- Univariate

/Multivariate

Descriptive statistics

Frequencies

The ANOVA

Multiple regression Analysis (MA)

Presentation of quantitative
results

Interpretation of quantitative
results

homoscedassticity,
normality, multivariate
outliers,

Relationships
Correlations

QSR NVivo 8.0
software

Discussion
Conclusion
Implications
Future research

Figure 2. Visual model of a quantitative research design (adapted from Creswell, 2014)

Participants

A convenience sampling technique was used to determine the genuine sample for this
study. Thus, 102 pre-service secondary school mathematics teachers participated in the
study. Respondents are Zambian pre-service teachers studying at the Copperbelt
University (CBU) in their 3rd and 4t year of their training programs. All the respondents
were in the Faculty of Mathematics and Natural Sciences during the 2019/2020 academic
year. At the appropriate time, all the respondents need to finish four years to get a four-
year certification in Mathematics Education at CBU.

Instrument

To measure knowledge of the pre-service secondary school teachers’ usage of social
media in their teaching and learning experiences, the authors adapted the validated science
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research questionnaire by Moll & Nielsen (2017). To narrate briefly, this scale underwent
two cycles of validation processes with two different groups during its development
phases. That is, a total of 220 and 161 pre-service teachers who were at an Australian
university during the academic year 2012 and 2013 respectively participated in studies
which established the validity and reliability of the scale. Thus, within each science learning
context, the authors of the current paper adapted the validated scale to fit within each
mathematics learning context and then underwent a complete process of validation before
administering it to the current study’s participants. For the purpose of our current study,
the first stage in the reliability and validation process of the scale involved face validation.
That is, a trial run of the scale was carried out with 10 randomly selected participants from
the study population. Based on their responses, minor modifications concerning the
wording of various statements were produced. The scale was then given to four experts in
mathematics education from different universities for face validation examinations and
clarity of the items. Their positive comments and suggestions were recorded. The scale was
then refined. This was done to make sure that all the questions asked in the questionnaire
were clearly understood before conducting the survey at the research site. Additionally, an
exploratory factor analysis was conducted separately for each section of the scale to
examine the construct validity of the items measured on this scale. Internal reliability for
each section of the scale was also computed before carrying out any other statistical test
(see Table 1 below). The results of this study indicated that the responses to the
questionnaire had a reliability coefficient that was incredibly high. Items on the scale
covered five sections on social media usage namely demographics and everyday social
media usage; frequency use of social media in mathematics learning (e.g in a third-year or
fourth-year mathematics course); Apps to support mathematics learning, online
mathematics learning behaviours and resources accessed. The first three sections are the
focus of the project from which this study originates. Participants were solicited to self-
report a level of expertise with the recorded internet-based social media tools. Participants
were additionally requested some information about explicit internet-based life practices
for learning by choosing how frequently (never, sometimes, or regularly) specific practices
were used. The questionnaire included 7 pages with tick-box reaction blank spaces and the
last part asked 10 open-ended questions. The survey was conducted during a regular class
day meeting of a mathematics class that incorporated the whole cohort of forthcoming
secondary mathematics teachers. The delivery mode was face-to-face in lecture rooms and
in the presence of the researcher.

Data Analysis

To analyze data, SPSS 24.0 software was used. Descriptive statistics were used to
explore the data. Analysis of variances (ANOVA) was performed to check the mean
differences in Zambian mathematics pre-service teachers’ attitudes towards the use of
social media based on gender and year of study. Multiple linear regression analysis (MA)
was used to predict the regression model on social media usage in the teaching of
mathematics. Again MA was run to examine the relationship between pre-service teachers’
use of social media to support their mathematics learning and the various types of social
media platforms used to participate in online mathematics discourses and mathematics
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classrooms. Thus, for each social media application, participants were asked to rate how
they have used social media platforms in their mathematics learning at the University by
responding to 12 listed items on a four-point Likert Scale (1=Non-user: Never heard of it or
never used it, 2=Infrequent User: use it sometimes, 3=Frequent User: use it regularly and
4= Contributor: frequently use this application to both read content and to contribute
content) as shown on Table 1 below.

Results and Discussion

As a first step in the analysis process, we wanted to test for the validity and reliability
of the research instrument used. This was a necessary condition for us since we wanted to
obtain high-quality research results. Thus, Cronbach’s alpha tests were performed in SPSS
for each of the variables (items) of the questionnaire to test for internal consistency. The
majority of the items on the questionnaire performed well on this test as shown in Table 1
below.

Table 1
Testing for internal consistency- Cronbach’s alpha values
Section of the questionnaire Number of items Cronbach’s alpha value
Social media use in everyday life 12 0.713
Apps to support maths learning in Mxxx 13 0.747
Frequency use of SM in maths learning 17 0.733
online mathematics learning behaviours 9 0.710
Resources accessed 11 0.650

From Table 1, the alpha coefficient for the 13 items is 0.747, followed by 17 items
with (¢ = 0.733), 12 items with @ = 0.713 and 9 items with @ = 0.710, suggesting that the
items have relatively high internal consistency (since a reliability coefficient of 0.70 or
higher is considered acceptable in most social science research situations). This shows that
nearly all the 62 items are closely related to each other as a group on the scale and fall
within the levels of acceptance. A low alpha value (¢ = 0.650) recorded may be due to the
low average of the inter-item correlation or the low number of items.

Results from Table 2 show respondents’ choices of social media platforms used to
support their mathematics discourses. Based on the Activity Theory of this study, results
indicated that Social networking (e.g., Facebook) had the highest preference (78.4%),
followed by Communication (e.g., MSN chat, email, text messaging) (77.5%), Wikis (e.g.,
Wikipedia, Wikispaces) (77.5%), Video sharing (e.g., YouTube) (77.5%), Document
managing and editing tools (e.g., Google documents, Dropbox) (60.8%), Discussion Forums
(e.g., Yahoo answers, ask.com) (48%) and Social news (e.g., Reddit) (32.4%). These results
agree with Tsai et al, (2010), who also used Activity Theory to examine the social
interaction of students’ online learning and the digital tools they employed. The current
findings are replicated in a study by Sharma & Shukla (2016) who reported that among
Indian college students, social media was used as a cheaper online medium for chatting
with friends, keeping in touch with family, and sharing pictures, documents and videos.
Consistent with Anna (2019), the current results seem to suggest that mathematics pre-
service teachers at CBU were primarily using social media platforms like YouTube to
watch, download or upload mathematics videos related to their classroom lectures. It is
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also argued in the current study that the use of social media in mathematics learning
processes would reduce the learner-teacher dependency syndrome as pre-service teachers
can learn on their own through online interactions. However, pre-service teachers had
deep concerns about possible unfamiliarity with other social media platforms like Life-size.

Table 2

Statistics of students’ responses to social media usage in mathematics learning
Social Media Platforms Non-user Infrequent User Frequent User Contributor
Social networking (e.g., Facebook) 21.6% 33.3% 37.3% 7.8%
Communication (e.g., MSN chat, email, 22.5% 28.4% 42.2% 6.9%
text messaging)
Blogs (e.g., Tumblr) 85.3% 12.7% 2.0% 0.0%
Micro-blogging (e.g., Twitter) 82.4% 14.7% 2.9% 0.0%
Document managing/editing tools 39.2% 25.5% 34.3% 1.0%
(e.g., Google documents, Dropbox)
Social bookmarking (e.g., Delicious) 89.2% 6.9% 3.9% 0.0%
Social news (e.g., Reddit) 67.6% 19.6% 12.7% 0.0%
Wikis (e.g., Wikipedia, Wikispaces) 22.5% 30.4% 45.1% 2.0%
Video sharing (e.g., YouTube) 22.5% 19.6% 55.9% 2.0%
Live casting (e.g., Skype, Life size) 84.3% 10.8% 3.9% 1.0%
Photography sharing (e.g., Flickr) 77.5% 12.7% 8.8% 1.0%
Discussion Forums (e.g., Yahoo answers, 52.0% 27.5% 18.6% 2.0%
ask.com)
UoW Learning management system 94.1% 3.9% 2.0% 0.0%
(SMP)

Results in Table 3 revealed that at a 95% confidence level, there were no significant
differences based on year of study in the mean scores of pre-service teachers for males and
females. In verifying the hypothesis, the overall results revealed that the use of social media
in mathematics pedagogy did not depend on either gender or year of study. In contrast, the
previous studies about gender, although in the context of Facebook usage only as a social
media platform, other studies have found quite the opposite. For instance, Garcia-Domingo
et al. (2017), discovered a different pattern of utilizing Facebook between males and
females. In their study, females seemed to be more active than males. On the other hand,
the findings in this study did not specifically give any reference. On average, both males and
females irrespective of their year of study moderately used social media platforms in
mathematics activities. Based on the activity theory of this study, we see that both male and
female pre-service teachers are motivated and positively oriented to participate in online
communities to share knowledge related to mathematics courses. This is consistent with
Murphy & Littlejohn (2019), who similarly used activity theory to analyze the social
networking of participants.

Table 3

Pre-service teachers’ usage of social media based on gender and year of study
95% Confidence interval

Gender Year Mean Std. Error Lower Bound Upper Bound
Male 3rd Year 3.122 .382 2.362 3.881
4th Year 3.345 453 2.445 4.244
Female 3rd Year 3.167 717 741 3.592
4th Year 3.222 492 2.245 4.199
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Table 4 shows respondents’ rate of agreement with 17 items on a 3-point Likert scale
(1 = never, 2 = sometimes and 3 = regularly) on how frequently they use social media to
support their mathematics learning in mathematics courses. The aggregate score
represents the sum of the agreement for pre-service teachers who either ‘sometimes’ or
‘regularly’ use social media to support their mathematics learning.

Table 4
How frequently do you use social media to support your mathematics learning?

Item 3a 3b 3c 3d 3e 3f 3g 3h 3 3j 3k 31 3m 3n 30 3p 3q

1 206 38.2 59 314 91.2 33.3 559 45.1 29 11.8 49.0 353 74.5 73.5 72.5 19.6 40.2
2 569 48.0 23.5 46.1 69 40.2 33.3 35.3 18.6 34.3 41.2 529 18.6 19.6 22.5 33.3 39.2
3 22.5 13.7 70.6 225 2.0 265 10.8 19.6 784 539 9.80 11.8 69 69 49 47.1 20.6

Aggregate: 79.4 61.7 94.1 68.6 89 66.7 44.1 549 97.0 88.2 51.0 64.7 25.5 26.5 27.4 80.4 59.8

3a-Use Facebook chat (or MSN or texting) to contact a friend to get help with a class assignment, 3b-Use e-mails
more effectively incommunicatingwith my mathematics lecturersthan in my class, 3c-Use WhatsApp to get help
with mathematics assignments/home works/research works etc, 3d- Usee-learning mathematics materials
available via social media to learn maths, 3e- Use Skype (or some kind of live casting service) to connect with a
friend or a group to work on a class assignment, 3f- Ask a mathematics question on an online forum such as
Ask.com, 3g- Collaborate with a classmate on an online document using Google docs (or something similar), 3h-
Create or join a Facebook group with classmates to share homework, links, and to discuss class content, 3i-
Search YouTube for a video to learn about a mathematics concept, 3j- Access Wikipedia to read about a
mathematics concept, 3k- Answer or comment on a mathematics related topic on a forum such as Ask.com, 3I-
Read a mathematics related blog or news items, 3m- Follow mathematicians or maths related feeds on Twitter
3n- Save and share maths related bookmarks on Delicious (or some other social bookmarking service), 3o0- Post
mathematics related content on a blog, 3p- Store apps on my Smartphone that are useful for learning
mathematics, 3q- share and/or post videos related to my mathematics learning.

Once again, based on the theoretical framework of this study, it was very easy for us to
analyze and understand the results reported in Table 4. Activity Theory enabled us to
describe and analyze the structure, development, and context of learning activities
mediated by mobile technologies, and so on. Using AT as our lens, results from Table 4
showed that the most popular social media platforms used in mathematics activities were
YouTube (97%). That is, majority of the participants (on item 3i) found themselves either
sometimes (18.6%) or regularly (78.4%) searching YouTube for a video to learn about a
mathematics concept, representing a total of 97%, followed by 94.1% of the respondents
found themselves either sometimes (23.5%) or regularly (70.6%) using WhatsApp to
get help with mathematics assignments/home works/ research works, etc (item 3c),
88.2% would either sometimes or regularly access Wikipedia to read about a mathematics
concept (item 3j) and by the foregoing, we see that 79.4% use Facebook (item 3a), 68.6%
use e-learning platforms (item 3d), 66.7% use Ask.com (item 3f) and 61.7% use Gmail
(item 3b). On the other hand, pre-service teachers had deep concerns of possible
unfamiliarity with other social media technologies like Tumblr, Twitter, delicious, Zoom,
Life-size, Flickr, and Reddit and recorded low scores. For instance, 74.5% of the
participants never follow mathematicians or mathematics-related feeds on Twitter (item
3m), and 73.5% never save and share mathematics-related bookmarks on Delicious (item
3n). The high use of YouTube is not surprising as the application is user friendly. Anna
(2019; p. 7) posited that “..YouTube is one of the most important applications downloaded
by pre-service teachers on their Smart phones. Pre-service teachers use YouTube, in
addition to being an entertainment medium, as a source of information to search for lecture
material, pre-service teachers use YouTube to find tutorial videos related to lecture
material...” Pre-service teachers also use WhatsApp, Facebook, Gmail, and other e-learning
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platforms whenever they need to access assignments from lecturers, upload assignments,
and obtain information associated with lectures (Anna, 2019). This is quite encouraging as
pre-service teachers at CBU do not only use social media for social purposes but the
majority of them see it as a tool for teaching and learning mathematics. Consistent with
Wickramanayake and Jika (2017) social media tools function through different platforms to
provide various services to their members, and the participants’ choices of platforms and
their use in mathematics teaching and learning are summarized in Table 2 and 4.

Table 5
Analysis of pre-service teachers’ social media usage in teaching mathematics
Model Sum of Squares Df Mean Square F Sig.
1 Regression 6.364 1 6.364 6.015 .016P
Residual 102.626 97 1.058
Total 108.990 98
2 Regression 12.486 2 6.243 6.211 .003¢
Residual 96.504 96 1.005
Total 108.990 98
3 Regression 18.407 3 6.136 6.435 .0014
Residual 90.583 95 .954
Total 108.990 98
4 Regression 22.680 4 5.670 6.175 .000¢
Residual 86.310 94 918
Total 108.990 98
5 Regression 27.103 5 5.421 6.156 .000f
Residual 81.886 93 .880
Total 108.990 98

Dependent Variable: Social media usage in teaching mathematics

Predictors: (Constant), Social media tools have a place in my Mathematics teaching subject, Year,
share online resources (links, documents) for learning Mathematics with my classmates., Frequency
use of social media for personal purposes, Look for a video to teach me about the Mathematics
concepts

Results indicate that the variables added statistically significantly to the prediction of
pre-service teachers’ usage of social media platforms in the teaching of mathematics as F
(1,97) = 6.015, p = 0.016 < 0.05. Table 5 disclosed that positive correlations existed
between pre-service teachers’ attitudes towards the use of social media and year of study,
gender and social media usage skills, classroom integration and mathematics pedagogy,
profiles of social media usage in mathematics, and future classroom social media
integration. By implication, pre-service teachers have a strong desire to incorporate social
media tools in the teaching and learning of mathematics in the future. These results seem
to agree powerfully with the findings of Acarli and Saglam (2015) whose study participants
were also eager to use social media in their professional lives. This is interesting as activity
theory examines online interactions beyond personal benefits. At the professional level, we
see pre-service teachers working cooperatively and collaboratively as a community (see
e.g.Mills, 2017) to learn and integrate social media in mathematics classrooms.
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Table 6
Model Summary of the analysis of social media usage in mathematics
Adjusted R Std. Error of

Model R R Squared Squared the Estimate Durbin-Watson
1 2424 .058 .049 1.029
2 .338b 115 .096 1.003
3 411c 169 143 976
4 4564 .208 174 .958
5 499 .249 .208 .938 2.048

Predictors: (Constant):

a-Social media tools have a place in my mathematics teaching subject, b-Year, c- share,
online resources (links, documents) for learning Mathematics with my classmates d-
Frequency use of social media for personal purposes, e-Look for a video to teach me about
the Mathematics concepts

Dependent Variable: Social media usage in teaching mathematics.

Results from Table 6 show the variability in the pre-service teachers’ usage of social
media in the teaching of mathematics as explained by five statistically significant predictors
(see Table 5). The adjusted R square adjusts for the number of terms in the model. As it can
be seen it increases from model 1 to 5 meaning that the new terms added to improve the
model fit more than expected by chance alone. It is, therefore, logical to conclude that social
media tools have a place in pre-service teachers’ mathematics teaching subjects as they
progress from 3rd year to 4th year through their training program of study. At the time
students enroll as first years at CBU, most of them are already exposed to social media
technologies and have registered accounts which they use for personal and professional
lives. When the average R-values of the respondents were analyzed, one could also
conclude that at the end of their Bachelor’s degree program, the new graduates are very
enthusiastic to use social media in their own mathematics classrooms. These results agree
strongly with the results reported in the study conducted by Yusuf and Bolaji (2018) in
which most of their participants wished to be inclusive of all social media applications for
mobile learning and desired that their lecturers could give them tasks which could be
solved through the use of social media in a mobile learning platform. In a sense, pre-service
teachers in the current study adopted and accepted the use of social media platforms to
engage in academic activities.

The general form of the equation to predict “Social media usage in the teaching of
mathematics” is given by;

y = 0.242a + 338b + 0.411c + 0.456d + 0.499¢

The estimated model coefficients show a positive prediction of pre-service teachers’ future
integration of social media in the teaching and learning of mathematics. The findings in the
current study seem to strongly agree with the findings of Akakandelwa & Walubita (2018)
at the University of Zambia who reported that most of the sampled students used social
media to get new information, stay in contact with friends and for school work.

Conclusion

The results from this study are relevant in addressing each of the three research
questions or targets posed and the objectives of this study have also been met, providing
vital information that can lessen the knowledge gap. Moreover, the current findings agree
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with the conclusions of other researchers and studies, highlighting their consistency. In
particular, the results obtained have revealed that social media platforms have positively
impacted mathematics education in the particular context under consideration and that
university pre-service teachers need to tap into these new technologies to effectively use
them in teaching mathematics. Besides, social media technologies have come with several
other benefits which generally include sharing information, corroboration, exploration, and
cost-saving. The results also reflect pre-service teachers’ positive attitudes towards the
integration of social media platforms in their mathematics classrooms both for learning
and teaching. In particular, students are using essentially the same social media in and out
of the classrooms (Youtube, Whatsapp, and Facebook) so that activities based in such
technological environments seem to highly motivate them. This study has shown that
gender and year of study are immaterial to the utilization of social media in the context
being considered. However, positive correlations existed between pre-service teachers’
attitudes towards the use of social media, year of study, and gender. Finally, results further
suggest that the official usage of social media in mathematics instructions would reduce the
student-teacher dependency syndrome, enhance students’ thinking ability, promote easier
and faster communication between or among students and teachers, bring about
meaningful learning, and eventually a potential tool to meet all learners needs.

Anyway, the current study just scratches the surface of an area where little
information exists and thus “motivates” new lines of research. For instance, it may interest
someone to examine how university undergraduates and lecturers actually use social
media in mathematics pedagogy and its impact on the academic performance of students.
Furthermore, some questions could be adjusted to yield more informative responses. For
instance, the questions related to how pre-service teachers believe that the official usage of
social media can enhance their learning and teaching experience in mathematics. Findings
such as this will not only contribute to a deeper understanding of lecturers’ and students’
usage of social media and its impact on the teaching and learning of mathematics but will
also provide useful information for the design of effective digital instructor-learner
education programs not only at CBU but worldwide.
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