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Preface: The S International Conference on Mathematics and
Science Education (ICoMSE) 2021

ICoMEE has been held annually by the Faculty of Mathematics and Natural Sciences, Umiversitas
HNegen Malang, Indonesia, since 2017, The conference has proven to be worth considening since
its first event was evinced by the high number of participants from several countries, successful,
engaging event, and numercus articles published 1n 1ts proceedings after two-step blind review.

This year, the 5% ICoMSE's theme of "Science and Mathematics Education Research: Current
Challenges and Opportunities” was held wvirtually due to the high spreading of COVID-15.
HNonetheless, the enthusiasm of the researchers and academicians to contribute never recedes. 287
talles 1n six fields (Biology Education, Chemistry Education, Mathematics Education, Physics
Education, Science Education & educational technology, and Science) have been delivered in this
conference creating interesting discussion which accommodated them to share their expeniences,
offer their insights, pointthe challenges up, and suggest new solutions in the fields. Amongst those
hundreds of abstracts submitted to the commattee, 151 qualified papers were accepted to publish
in this proceeding. We do hope that the ideas shared in this proceeding will stimulate the
dissemination of valuable knowledge in the relevant area

For this success, please allow me to thank all the participants for putting their best 1deas into this
conference andthe committees for their hard work. In particular, Iwouldlike to express my highest
appreciation and gratitude to the keynote spealkers:

= FProfessor Vicente A Talanquer, Ph D from Umversity of Anizona, USA

»  Professor Dr. Mustafa Sozbilir from Atatiirk University, Turkey

»  Professor Dr. Zaidatun binti Tasir from Universitt Teknologi MMalaysia, Malaysia
= Dr Mananne Achiam, M Sc. from University of Copenhagen, Denmark

=  Dr Sentot Kusaini, SPd, M 51 from Universitas Negen Malang, Indonesia

o Dr I Gustt Darmawan, M Sc. from Adelatde Tniversity, Australia

Ibelieve that this conference will catalyze shanng expeniences and knowledge in mathematics and
science education and build networking between academicians, practitioners, and researchers. This
conference has been a chance to promote and share our research results and valuable 1deas so
everyone who shares common 1nterests can discuss and even adopt them

Ifal ecember 2021

Habiddin, Ph D

Chairman
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Abstract. This research is motivated by the low mathematical literacy skill of Indonesian students and the existence of
Instagram as one of the online learning media during the pandemic. The purpose of this research is to describe the use of
Instagram to facilitate mathematical literacy for 85 grade VIII students at a private junior high school in Jakarta and to find
out the subjects' responses to the use of Instagram. Data were gathered by Instagram media analysis and questionnaire
distribution. Data were analyzed by descriptive and qualitative methods. The results of this study showed that Instagram
was used as a medium for evaluating mathematical literacy. Instagram was used limitedly to display mathematical literacy
problems with the scope of mathematics material for middle school grade VIII. Researchers used Instagram feeds to
introduce the context of the literacy problems to students, show the question, and display the discussion and solution. The
questionnaire responses showed that the subjects agreed to the use of illustrations in Instagram because it helps in
understanding the questions and adds to the attractiveness. The subjects suggested simplifying the solutions and the using
of'video to explain the solutions would be more effective and easier to understand. Because of the limited use of Instagram,
the influence of Instagram on literacy skills has not been explored further.

INTRODUCTION

The Covid-19 pandemic has caused the Indonesian government to adopt a policy of holding online learning from
home since March 2020 (1). Educators as facilitators in learning need to adjust these policies. The most fundamental
change in online learning is in terms of the use of technology. Likewise with learning mathematics. Mathematics
learning needs to be supported by various technologies, both synchronous and asynchronous.

One of the roles of technology in online learning is as a learning media. The use of various methods and media
greatly determines the success of learning mathematics (2). However, educators need to choose the right media so that
learning can be carried out properly.

The selection of media needs to pay attention to many things, one of which is that the media is easy to use by
students. Regarding online media, teenagers in Indonesia mostly use the internet as a means of social media. By 2021,
it is predicted that the use of social media will increase by more than 3 million users. A survey in 2019 showed that
the 5 most used types of social media by users are Facebook, Instagram, Twitter, Tumblr, and LinkedIn (3).

One of the social media that is familiar among students is IG. Instagram is one of the social media that is actively
used in Indonesia. Of Indonesia's total population of 265.4 million in 2018, 130 million (49%) actively use social
media. Meanwhile, monthly active use of Instagram social media in Indonesia reaches 53 million people (4). Instagram
is one of the most widely used social media by teenagers today. Thus, junior high school students who are teenagers
are very familiar with Instagram social media.

IG has been widely used in learning. IG can be used in ESL classrooms because it is an effective tool for
interacting, especially conducting discussions (5). Instagram is more effective in retrieving information than Twitter
(6). Instagram media can be used at all levels of education and all subjects (7). GI is the most widely used in learning
at the elementary level (56.7%) followed by the junior high school level (31.2%). Based on the subject of learning, GI
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is widely used in learning Language (69.3%), Social (54.3%), Mathematics (53.9%), Science (49%), and other
subjects. The results also show that the majority of educators recommend using Instagram as a medium in learning,
one of the reasons is because Instagram is the most frequently accessed by users compared to other social media.

Instagram has also been widely used in learning mathematics. The use of Instagram in learning mathematics can
increase motivation (8). In addition, many studies use IG as an effective learning medium on certain topics, such as
Construct Space (9), Circle (10), Function Graph (11), and Derivatives (12).

Learning mathematics online in addition to using the right media also needs to pay attention to its essence. One of
the things that need to be trained is mathematical literacy skills. Mathematical literacy is a fundamental skill that is
indispensable as well as language and therefore, mathematical literacy should be one of the main goals in learning
(13); (14).

Mathematical literacy is not limited to the ability to apply quantitative aspects of mathematics but involved
mathematical knowledge in a broad and comprehensive sense from several parts, namely spatial literacy, numeracy,
and quantitative (15) . The main purpose of literacy is to see the world through mathematics, so that literacy place
mathematics as a high-level thinking activity encompassing problem-solving abilities (16).

Mathematical literacy which contains HOTS is important but has not been fully mastered by students. One of the
pieces of evidence is shown by the results of PISA (Program for International Student Assessment) which provides
HOTS-based questions to measure the literacy ability of 15-year-old students. The literacy ability and HOTS of
Indonesian students are still low. The latest PISA results in 2018 showed that Indonesia was in 71st place out of 78
countries (17). The same results were also shown in the previous 2 periods, namely in 2012 and 2015 where the ability
of Indonesian students was at the bottom, namely in the order of 64 out of 65 countries in 2012 and 63 out of 70
countries in 2015 (18) (19).

Improved literacy can be applied in the learning process by applying several strategies. These strategies include
using vocabulary and notation, schema, making connections, making predictions and conclusions, and making visuals.
To support the 4.0 era, the implementation of strategies to improve mathematical literacy needs to be supported by
the use of appropriate technology. Digital technology can be applied in learning to understand mathematics and
literacy. Children’s activities with digital technology appear to activate, expand and transform their understanding and
use of literacy and mathematics (20).

Instagram social media has an interesting image display feature. Instagram users can easily upload images and do
editing from the available features. When it comes to mathematical literacy, the features in Instagram support the
visualization strategy. The attractiveness of Instagram is expected to encourage users, including junior high school
students, to further understand the content contained in it, including those containing mathematical literacy. Therefore,
the purpose of this study was to describe the use of Instagram media in facilitating junior high school mathematical
literacy skills and to determine student responses to the use of the media.

METHOD

This study is a descriptive study with the subject of 85 students of class VIII at a high school in Jakarta. The data
in the study were collected by document analysis, namely Instagram media analysis and questionnaire distribution. In
the procedure of this research, the researchers designed IG media with mathematical literacy content. The research
subjects then used IG media in learning mathematics, then at the end of the lesson students were asked to fill out a
questionnaire with the help of a google form. The data obtained were then analyzed qualitatively. The data obtained
from open-ended question were analyzed with open coding.

RESULT AND DISCUSSION

The Use of Instagram to Facilitate Literacy Skills

At the beginning of the study, researchers planned to use various features on IG from feeds, DMs, to stories and
combine various kinds of content such as materials delivery and evaluations (quizzes and questions) based on
mathematical literacy. However, due to time constraints at school, the use of IG was only limited to display
mathematical literacy problems with the scope of mathematics material for middle school grade VIII.

In literacy problems, there is a context that is a place for students to use mathematics. Students have not always
experienced the same context as the problem, but they are still familiar and can understand the context. Therefore, the
context of the problem needs to be introduced to students before students see the problems that they need to solve.
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Researchers used Instagram feeds to introduce the context of the problems to students. The context displayed is in the
form of texts and illustrations that contain information needed by students to formulate solutions or answers to the
questions asked, but not all information is used to solve problems. The context of the problem also contains a
promotion that the context is important to discuss because it is closely related to areas of human life such as
environment, architecture, health, and art.

Researchers made three problems and each problem has its context. Therefore, the researcher used three feeds and
each feed contained the context of one problem. The number of pages per feed varies depending on the amount of text
and illustrations in the context. The first page of each feed contains the title of the problem and its illustration. On the
following pages, there are subtitles at the top left. A subtitle is a phrase that contains the main idea of the page.
Researchers made subtitles because the small Instagram feed page cannot accommodate the whole text and
illustrations. Therefore, the researcher divided the text and illustrations into several pages and ensured that closely
related sentences were on the same page. Researchers uploaded these three feeds on the day before students work on
the problems. Students read the questions and answered the questions on the LMS. The discussion and solution of the
problems were displayed in the feed a week after that.

Each problem is discussed in three feeds because each problem contains more than one question. For The Interlace
problem, each feed contains one question and its discussion. As for the Covid-19 Health Protocol and Pyramid du
Louvre problems, the first feed contains all questions, and the remaining two feeds contain discussion. Just like context
feeds, the first page of each feed contains its title and illustration. The division of lengthy discussion steps into several
pages also requires that closely related steps are not page-separated.

In the discussion feeds, subtitles not always contain the main idea. Some subtitles are an instruction or message
to students, for example, "Let's reason," and "So this is the story." The discussion is written in the semi-formal,
communicative language, and is supported by illustrations to represent calculations and geometric explanations.
Communicative language does not only exist in the explanation of solutions, but also in introductory sentences and
transitions between parts of the solution, such as, "They said this was the most difficult problem!!!," and "We can use
the Pythagorean theorem again but from a different angle." Another variation of the sentence is an interrogative
sentence. There are question sentences to encourage students to think before seeing the solution, for example, "What
about the red seat?". There are also interrogative sentences that are assumed to come from students to question the
discussion that has been presented, for example, "Is it true that the height of each floor is the same? There was no
information given about it, right?"

An example of using an Instagram feed as a viewer of context, questions, and discussions is shown in Figure 1.

5 tika_amalis

ka_amalis H . tika_amalis

THE INTERLACE QUESTION 1 VOLUME OF 31 BLOCKS

The Interlace has 31 residential One more step!

blocks. Assuming all of them are
cuboids of the same size. From the

V31 blocks = floor area x storey height

88,7
24

picture, the highest stacks consist of 4 V31 blocks = 170000 x

The Interlace is an 88,7 meters height
apartment in Singapore. Its unique design is
not like typical vertical stacked blocks
apartment. The Interlace has 1.010 rooms.
This building is completed in 2013 on an 8
hectares ground. At World Architecture
Festival in 2015, The Interlace has won
World Building of the Year.

blocks and every block consist of 6
floors. Assume that The Interlace is
built on an even ground. The floor area
of The Interlace is 170.000 m*. We
assume that the floor area is the total
area of six floors (rooftop not
included) in all blocks. The total
volume of all blocks in The Interlace
is...

Why we use storey height to determine the
block volume?
I'm also confused about floor area...

To explain this, we’ll use kue lapis as an
analogy.

https:/rwwwanncoojeumal.com/kuih-lapis

{:} Tika Arnalis

Context

{;} Tika Arnalis

Qv

Questions

£} .Tika Arnalis

Qv

Discussions

FIGURE 1. Example of Feeds (Source: Instagram.com/tika_arnalis)
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There are four characteristics of discussion feeds in terms of visual design. The first is coloring some parts of the
text. The text is colored when there is more than one important object discussed in a part of the solution. The same
color is applied to the object and the calculations or strategies associated with that object. The aim is to contrast the
differences between objects and the calculations or strategies associated with them. If there is only one object that is
the focus of discussion in a part of the solution, it is enough to write that object in bold. The second characteristic is
the avatar. The avatar is shown several times as someone communicating to the student. Therefore, researchers put
the dialog near the avatar image. The third characteristic is the reminder. On the second page of some feeds, researchers
reminded students to first look at the corresponding context and questions feeds so that students do not lose context
when understanding the discussion. In this section, the researcher displays the front page of those feeds. Fourth, if the
researcher cited the question in the discussion content, the researcher made a frame to distinguish it from the solution
explanation.

The choice of using feeds as a medium to display questions and discussions takes into account the suitability of
the type of content presented in the feed. The feed feature in 1G is useful for posting images and videos along with an
explanation in the caption section. This is in accordance with research conducted by (21) that feeds are often used to
collect assignments in the form of photos or videos. From these posts, students or users can add a caption or description
that explains the photos.

Students’ Responses to IG media

Data on students’ responses to the use of IG in this study were obtained from the results of the questionnaire. The
indicators on the questionnaire are shown in Table 1.

TABLE 1. Questionnaire Indicator

Code Indicators
X1 Discussions and questions on IG are easy to access
X2 The discussion feature in IG is easy to operate
X3 The flow of discussion can be understood clearly
X4 The illustrations shown help understand the explanation
X5 Interesting discussion view
X6 Illustrations shown to be interesting
X7 The language used is easy to understand
X8 Illustrations like the picture shown are easy to understand

The above indicators are used as a guide for compiling a questionnaire distributed to respondents. The
questionnaire was responded to by 85 students. The results of the questionnaire can be seen in Table 2 below.

TABLE 2. Results of the Descriptive Analysis of the Questionnaire
Indicators X1 X2 X3 X4 X5 X6 X7 X8

Mean 3.07 2.99 2.93 3.09 3.08 3.01 3.06 3.02

TABLE 3. Codes constructed from the data about students’ responses to literacy problems

Code Frequency
Simplify the problem 28
Clarify the problem 14
Extend the test time 26
Diversity of difficulty levels 2
Equivalent to learning level 4
Shorten the problem 2
More contextual 2
Used as a project 1
Multiple choice 1
Organize the series of questions 1
Illustration 1
Don’t use LCMS 1
Handwritten answer 1
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Based on the results of the questionnaire responses, the indicator that has the highest average is X4. In this case,
the respondents agreed that illustrations could help them understand the explanation. Besides helping to understand
the questions, illustrations were also considered interesting to watch. Respondents agreed that the appearance of the
discussion of the problems was interesting to watch. This can be a special attraction for readers.

The questions and discussion feed on Instagram were considered easy to access. In addition, the features on
Instagram that were used in discussing problems are easy to operate. One of these features is slides of feeds. Although
Instagram feed can only contain 10 slides, it can be designed so that the flow of the discussion can be covered entirely.
Respondents also agreed that the flow of discussion could be clearly understood. Even though the discussion on
Instagram uses a semi-formal language, respondent agreed that the language used in the discussion is easy to
understand.

Table 3 shows codes constructed from the data about students’ responses to literacy problems. The codes that often
appear are simplify the problem, clarify the problem, and extend the test time. The respondents complained about the
complicated questions. Some respondents wrote, "Don't make the problem too complicated." Codes related to simplify
the problem are diversity of difficulty levels and equivalent to learning level. Respondents stated that there were
difficult questions, but there were also easy ones. Equivalent to learning level code means respondents compared
literacy problems with the materials that they learned in class. Some respondents thought, "The problems that were
given should not be too far from practice so (I) know where to learn from," and "Don't give problems that have never
been taught because if there are problems that have never been taught, I'm afraid I can not to solve it."

Clarify the question code indicates that respondents complained about the language in the problems that were
difficult to understand. One respondent explained specifically, "(The) Interlace problem was very confusing and
required assumptions, so students' answers could vary." Many respondents agreed that the test time was insufficient
so that two solution options emerged: extending the test time or adjusting the questions with time, both in terms of
quantity and level of difficulty. Shorten the problem code related to extend the test time and simplify the problem
code. One respondent thought that the problems did not need to use context articles, which was a waste of time.
Another respondent juxtaposed the words "long" and "complicated" in their criticism of literacy problems. The
researcher also coded the respondent's answers which mentioned specific problems. One respondent wrote, "The
difficulty level of the problems is very high, especially for The Interlace problem, I need to try on paper many times
to succeed." More complete student responses can be seen in table 4 below.

TABLE 4. Response to the specific problem

The Interlace The Interlace Covid-19 Pyramid
(design)*
Simplify the problem 2 5 1 2
Clarify the problem 0 3 1 2
Extend the test time 2 2 0 0

* Some respondents specifically mention the part of The Interlace problem. The frequency of this code is not included in the
frequency of The Interlace code.

Two respondents discussed contextual problems. The first respondent stated, "My suggestion is for the next final
exam, please present problems that are equal to students' abilities and applicable in everyday life." The second
respondent suggested that the problems be given in the form of a project, "Through this project, my friends and I could
solve real-world problems that are happening, not just literacy problems. Just like the math problems in collaboration
with PPKN which discussed waste problem and endangered animal." This collaboration project was once given by
the teacher in the learning process. Both of these respondents agreed that contextual problems made them understand
the benefits and importance of mathematics in life.

Other suggestions from respondents were researchers also gave multiple-choice questions, organize the series of
questions, improved the quality of the illustration images, did not use learning management system in displaying
questions, and provided questions that prompted handwritten answers.

Table 5 shows codes constructed from the data about students’ responses to the discussion of the problems. It can
be seen that the video, clarify the discussion, and rambling code often appeared in the responses. The respondents felt
that the discussion of the problems presented was still rambling. Some respondents said, "Using the simplest things to
explain without rambling". This made respondents feel that the discussion is not clear, so it needs to be clarified again.
Respondents suggested that in the discussion of problems on Instagram, videos should be included to make it easier
to capture the ideas of the discussion. Some respondents found it difficult to find a flow of ideas of the solution.
Respondents feel confused describing the desired conditions. In addition, some respondents suggested using google
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docs to better understand the discussion, because the feeds on Instagram are quite limited and google docs can reduce
the density in one feed.

TABLE 5. Codes constructed from the data about students’ responses to the discussion of the problems
Code Frequency
Used Slide 2
Solid writing
Separation of discussion
Font
Video
Language
Calculation
Clarify the discussion
Rambling
Google docs
Bolding
Chat Q&A
Don't have an account
[Mlustration
More problems
Difficult problem
Colour variations
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The language code showed that the respondents still felt unfamiliar with the language used in the discussion. This
was shown from the respondent's expression who wrote "The language is too complicated to understand”". The
separation of discussion code means that before uploading the discussion, it is better to upload the problem first. Not
infrequently respondents also found calculation errors from the discussion that have been presented.

Design, fonts, illustrations, and colors were the focus of the respondents. Respondents suggested using a font that
is easy to read. The illustrations in the discussion are also considered quite good but need to be developed so that they
are more interesting and not boring. Another suggestion from respondents was varying the colors to attract attention
and readers feel not bored.

The calculation code means that there are still some calculations in the discussion that is still inaccurate. This could
be caused by human error. The meaning of the bolding code is that important things in the discussion should be bolded
so that they are easy to be reviewed. Chat Q&A code means there were respondents who suggest that there is a
question-and-answer interaction through the comment’s column or direct message feature. The don’t have an account
code means that there were respondents who do not have an Instagram account, so they found it difficult to access the
discussion. While the more problems code is shown to the Instagram account @tika arnalis to add questions and
discussions so that it can be a learning media. Likewise, the difficult problem code means that the problems in the
@tika arnalis account are considered to be still too difficult.

CONCLUSION

Instagram was used as a medium for evaluating mathematical literacy. In this research, Instagram was used limitedly to
display mathematical literacy problems with the scope of mathematics material for middle school grade VIII.
Researchers used Instagram feeds to introduce the context of the problems to students, show the question, and display
the discussion and solution. The context displayed was in the form of texts and illustrations that contained information
needed by students to formulate solutions or answers to the questions asked, but not at all information was used to
solve problems. After the context, the Instagram feed displays the questions of literacy problems. The problem
solutions were displayed in the feed a week after the student did the test. The results of questionnaire responses showed
that (1) the subjects agreed to the use of illustrations in Instagram because it helps in understanding the questions and
adds to the attractiveness. (2) The subjects suggested that the use of video to explain the solutions would be more
effective and easier to understand according to the results of the questionnaire with an average of 3,09. (3) The subjects
also suggested simplifying the solutions according to an open analysis result of the respondents. Because of the limited
use of Instagram, the influence of Instagram on literacy skills has not been explored further.
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