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text-based sentiment analysis to provide a complete picture of the social issue
being investigated.
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1. INTRODUCTION

Indonesian authorities declared in March 2020 that the COVID-19 pandemic had officially entered the
country. As a result, various risk-mitigation policies have been implemented since then. Among them was a
policy promoting learning at home that is applicable to all levels of education nationwide. Several researchers
have examined how Indonesians, particularly parents of school-aged children, respond to this learning from
home policy [1]-[3]. However, the majority, if not all, of them rely on online surveys with relatively small
sample sizes, limiting their generalizability. On the other hand, the availability of big data and one's digital
footprint on social media enables the conduct of nationwide sentiment analysis with significantly less effort
than traditional survey methods. Another advantage of using digital footprints over survey methods is that they
capture something that has already happened rather than one’s opinions of what could happen or has happened.
This is also why digital footprints on the internet in general, and social media in particular, have been
extensively used to investigate a variety of sensitive social issues, including but not limited to vaccinations [4],

Journal homepage: http://journal.uad.ac.id/index.php/JITEKI Email: jiteki@ee.uad.ac.id


http://dx.doi.org/10.26555/jiteki.v8i1.23615
http://journal.uad.ac.id/index.php/JITEKI
file:///G:/My%20Drive/_Research%20Project/Sentiment%20Analysis%20BDR/jiteki@ee.uad.ac.id
https://creativecommons.org/licenses/by-sa/4.0/deed.id
https://creativecommons.org/licenses/by-sa/4.0/deed.id
mailto:ahmad.rafie@uii.ac.id

84 Jurnal llmiah Teknik Elektro Komputer dan Informatika (JITEKI) ISSN 2338-3070
Vol. 8, No. 1, March 2022, pp. 83-92

hate speech [5], political preferences [6], climate change [7], domestic violence [8], pop culture [9],
cybersecurity and privacy [10], online donations [11], and online fraud [12].

There are numerous studies in the literature that analyze the sentiment of social media posts using a variety
of text-based analysis methods, ranging from linguistic and semantic approaches such as knowledge mining
[13] and lexicon [14]-[16] to computational approaches such as machine learning [17]-[19] and deep learning
[20]-[22]. While each of these text-based sentiment analysis methods has distinct advantages and
disadvantages, they all require considerable effort to accomplish the goal. On the other hand, since 2016,
Facebook has offered a variety of reactions (e.g., like, love, wow, haha, sad, angry, and care) that can be used
in place of text-based methods for sentiment analysis. In recent years, researchers in a number of countries,
including Austria [23], [24], Brazil [25], Germany [26], Mexico [27], The Netherlands [28], Tunisia [29],
United Kingdom [30], [31], and United States [32]-[34] have started to employ them as an alternative to the
text-based sentiment analysis in a wide range of social issues.

Unfortunately, this is not the case in Indonesia, where more research on sentiment analysis on social
media is concentrated on text-based sentiment analysis and on different platforms, such as Twitter [35]-[39]
and Instagram [40]-[43], instead. Given that the number of Facebook users in Indonesia will be close to 130
million by 2022, which is still greater than even the combination of Twitter users (18 million) and Instagram
users (99 million) in Indonesia [44], a sentiment analysis conducted on Facebook may have a more direct
impact on real-life than a sentiment analysis on the same issue conducted on Twitter or Instagram. This research
aims to close that gap in the literature by pioneering the use of Facebook reactions as an alternative to text-
based sentiment analysis on social media, with a special emphasis on the Indonesian context and social issues.
Additionally, it demonstrates how Facebook's special reactions can be combined with text-based sentiment
analysis to paint a complete picture of the social issue under investigation. This research, in particular,
examines the topic of learning from home during the COVID-19 pandemic, which is not only timely but also
relatable to almost everyone in the country, as it may affect them directly or indirectly through someone close
to them.

2. METHOD
Fig. 1 depicts the research method employed in this study, which consists of three major steps that are
discussed in more detail in the following subsections.

Data Collection Data Preprocessing Data Analysis

CrowdTangle
Remove all posts having 0 Summary statistics
Types: total interactions
Facebook pages, public group, Correlation tests
‘—.. and verified profiles Remove all posts receiving 0 —.‘
special reactions Content verification
Start Key phrase: Finish
belajar dari rumah Intensity, Valence, and Polarity
Timeframe Year-to-year comparisons
2020/03/01-2022/02/28
Word cloud visualizations
Language:
Indonesian only

Fig. 1. Research method

2.1. Data collection

CrowdTangle [45], a tool owned by Meta, the parent company of Facebook, that tracks interactions on
public content from Facebook pages, groups, and verified profiles, was used to collect the dataset for this study.
The dataset was compiled using the key phrase “belajar dari rumah” with double quotes to obtain only direct
matches, in addition to several filters, including the following: 1) any account type (pages, public group, or
verified profile), 2) posted in the Indonesian language, and 3) timeframe between March 1, 2020, and February
28, 2022. The default settings for all other filters were retained, as shown in Fig. 2. This process resulted in a
total of 39,657 posts. The raw dataset in CSV format is made publicly accessible at https://s.id/bdrfbposts.

2.2. Data preprocessing

The following step is to preprocess and clean the data prior to analysis, as illustrated in the middle part of
Fig.1. Upon initial inspection, it appears that a significant number of posts received no interaction at all and
thus had to be excluded from the dataset. Following that, of the seven click-based reactions available on
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Facebook (like, love, wow, haha, sad, angry, and care), the like button is considered the default, while the other
six are considered special reactions. Numerous studies have demonstrated that the “like” button consistently
outnumbers the other six special reactions and that people use it for more than just indicating their liking for a
post. Thus, the number of likes a post receives on Facebook is not a good indicator of its valence [33], [46]. As
a result, only special reactions will be used to determine sentiment in this study, which means that all posts
receiving no special reactions will be excluded from the dataset. After this preprocessing step was completed,
9,310 posts remained to be quantitatively analyzed.
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Fig. 2. Data collection through CrowdTangle
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2.3. Data analysis

The first part of the analysis was done by creating some new calculated variables in the dataset, as
summarized in Table 1. These new variables were meant to indicate a) what special reactions are received by
each post, b) the proportion of each special reaction received by each post, c) the intensity of special reactions
received by each post, d) the valence of each post, and e) the polarity score of each post.

Other research on Facebook special reactions in the United States found that only “sad” and “angry” are
classified as special negative reactions, while “haha” and “wow” are classified as neutral or undecided [33],
[34]. However, it may not be directly applicable to this research due to the cultural differences between the two
countries and the research’s exclusion of “care” reactions. As a result, a series of correlation analyses will be
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conducted between all the special reactions in this dataset to determine the most appropriate membership for
special reactions with negative valence.

Table 1. New calculated variables

Name Description Formula

If the post receives no SR* then hasSR*
=0, else hasSR =1

Y SR/ Y All SR

hasSR* The post contains this particular special reaction

The proportion of this particular special reaction of
all special reactions received by post

The proportion of all special reactions overall click-
based reactions received by post

pSR*

> All SR /Y All click-based reactions

If the post receives less >’ SR* than Y.
SR then valence = -1, else valence = 1

Intensity

Valence  The positive or negative valence of the post

The magnitude of positive or negative sentiment

received by post Intensity x Valence

Polarity

Note: SR*applicable for each of the special reactions (i.e., love, wow, haha, sad, angry, and care);
SR*applicable for all special reactions with positive valence (to be determined)
SR-applicable for all special reactions with negative valence (to be determined)

The following analysis will divide the dataset into two categories based on the date the post was created:
posts created during the first year of COVID-19 (i.e., March 2020 to February 2021) and posts created during
the second year of COVID-19 (i.e., March 2021 to February 2022). A few comparisons of the number of posts,
their valence, and their polarity will be made to determine whether there is any discernible pattern in the dataset.
Finally, word cloud visualizations will be used to gain meaningful insight into the dataset's content with varying
degrees of the sentiment of the learning from the home topic in Indonesia during the COVID-19 pandemic. All
analyses were conducted on Google Colab using Python 3.6.9. The complete source code is available for public
access on GitHub at https://github.com/ahmadrafie/bdrfbposts.

3. RESULTS AND DISCUSSION

Table 2 shows the summary statistics for all click-based reactions received by all posts in the dataset. As
can be seen, the “like” button outnumbers all special reactions combined by far, confirming further that the
exclusion of this button from further analysis as what other researchers did is fully justified.

Table 2. Summary statistics of all click-based reactions

Reaction . Statistics

Mean Std. Dev Min 25% 50% 75% Max

b Like 396.92 5,743.20 0 800 3100  101.00 404,277.00
o Love 14.37 261.27 0 0 1.00 3.00 15,366.00
‘o Wow 1.47 32.54 0 0 0 0 2,938.00
® Haha 4.42 61.98 0 0 0 0 3,267.00
i: Sad 2.49 37.17 0 0 0 0 2,849.00
< Angry 0.54 3.82 0 0 0 0 204.00
;i- Care 0.91 12.77 0 0 0 0 706.00

Following that, the results of a series of correlation analyses between all special reactions in the dataset
are shown in Fig. 3 for the mean distribution of each special reaction and in Fig. 4 for the proportion of all
posts receiving each special reaction. As illustrated in the two figures, the “love” reaction stands out in
comparison to all other special reactions. While the distribution of the “love” reaction is moderately correlated
with that of the “care” reaction, its proportion is either negative or extremely weakly correlated with the other
reactions, including “care.” According to the correlations (> 0.200) between the proportion of all posts
receiving each special reaction, as shown in Fig. 4, the most frequently received pairs by the same post are
“haha” and “angry” at 0.366, “wow” and “haha” at 0.352, “wow” and “angry” at 0.348, “angry” and “care” at
0.295, and “wow” and ‘“sad.” Further manual examination of the posts' actual content reveals that these
combinations appear to represent mockery, anger, disgust, sadness, or condolences, all of which have a negative
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valence in comparison to the pleasure and joy represented by the “love” reaction. As a result, all five special
reactions except “love” are classified as special reactions with a negative valence in this study.
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Fig. 3. The distribution of means for each special reaction (left) and the correlation heatmap (right)
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Fig. 4. The proportion of all posts receiving each special reaction (left) and the correlation heatmap (right)

Based on the membership assignment of each special reaction in the preceding step, the values for the
three variables used to quantify the sentiment expressed in each Facebook post in the dataset, namely intensity,
valence, and polarity, were calculated, as summarized in Table 3. The positive value of the mean in valence
indicates that there are more positive valence posts than negative valence posts in the dataset. The negative
value of the mean in polarity, on the other hand, indicates that there are more posts with a negative valence
having a greater intensity (i.e., receiving more special reactions in proportion to all click-based reactions) than
those with a positive valence.

Table 3. Summary statistics of intensity, valence, and polarity from all posts in the dataset

Variable _ Statistics

Mean Std. Dev Min 25% 50% 75% Max
Intensity 0.197 0.266 0.001 0.037 0.091 0.223 1.000
Valence 0.286 0.958 -1.000 -1.000 1.000 1.000 1.000
Polarity -0.018 0.331 -1.000 -0.056 0.030 0.111 1.000

As summarized in Table 4, the first year of the COVID-19 pandemic saw significantly more posts
receiving special reactions than the second year. Additionally, there were significantly more positive than
negative valence posts in the first year but no difference in the second year, as confirmed by the chi-square test
¥? (1, N =9,310) = 5.36, p = .0021. The density plot in Fig. 5 demonstrates the stark contrast between posts in
the first and second years of the COVID-19 pandemic. One of the most plausible explanations is that by the
second year of the pandemic, more people had grown tired of both the pandemic and the learning from home
policy. As a result, fewer posts about learning from home received special reactions in total, though many of
those that did receive reactions received more negative responses than if they were posted in the first year of
the pandemic.
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Table 4. Post valence categorized by year

valence First Year Second Year
N Percentage N Percentage
Positive 5192 67.21% 794 50.09%
Negative 2,533 32.79% 791 49.91%
Polarity per year
Frst Second
4
£
i
=
3 2

o Lk I N

-10 -05 0.0 0.5 10 -1.0 -05 0.0 0.5 10
polarity polarity
Fig. 5. Some examples of posts with high polarity (top) and low polarity (bottom)

To provide a better understanding of each post’s content, Fig. 6 depicts several of these posts with varying
degrees of polarity. A cursory examination of the messages in the posts reveals a significant difference in the
wording used in posts in two different categories. Positive polarity posts contain normative and optimistic
messages, whereas negative polarity posts frequently contain bombastic and clickbait language. Additionally,
when it comes to posts with a high negative polarity value, there is an indication of political preferences at
work in some cases.

polarity intensity Message plLove pSad pAngry pCare

0.125 0.125 Kami sudah menjalani tes deteksi Covid-19. Alh... 0.971 0.004 0.001 0.000
0.122 0.122 Terima kasih dan penghargaan yang setinggi-tin... 0.960 0.030 0.001 0.000
0.101 0.101 Pernah ada masa di negeri ini guru mengajar di... 0.929 0.003 0.001 0.058
0.142 0.142 Anak-anakku di seluruh Tanah Air, apa kabar se... 0.899 0.005 0.001 0.077
0.080 0.080 Hari Lebaran masih dua bulan lagi, tapi rupany... 0.846 0.103 0.005 0.000

polarity intensity Message plLove pSad pAngry pCare

-1.0 1.0 Jokowi wajib turun.... 0.0 2 I 0.0 0.0 0.0

-1.0 1.0 Belajar dari Rumah, KPAI: Ada 51 Aduan Keluhka. | g 0.0 0.0 0.0

-1.0 1.0 Gara" Bekerja dari Rumah & Belajar dari Rumabh.... ! d L 0.0 0.0 0.0

-1.0 1.0 *Konferensi Pers Gubernur DKI Jakarta, 9 Septe... A G 0.0 0.0 0.0

-1.0 1.0 Sesuatu dimulai dari pembuatan tugas sekolah b... i 1 0.0 0.0 0.0

Fig. 6. Some examples of posts with high polarity (top) and low polarity (bottom)

Finally, the word cloud visualizations in Fig. 7 reveal another intriguing finding of the content of posts
with a positive and, more importantly, a negative valence. As it turns out, the words “internet” and “unlimited”
are quite prevalent in posts with a negative valence but are almost nonexistent in posts with a positive valence.
A straightforward explanation for this phenomenon is that some people are experiencing significant difficulties
with their IT infrastructure, which is ostensibly impeding their learning from home activities.
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4. CONCLUSION

While in Indonesia, sentiment analysis research is mostly focused on text-based sentiment analysis on
Twitter and Instagram, researchers from all over the world are increasingly interested in using Facebook's
special reactions for their research. When combined with CrowdTangle, which enables researchers to easily
collect public data from Facebook, this approach can be a powerful tool for conducting rapid sentiment
analysis. This study demonstrated how to conduct sentiment analysis on special reactions on Facebook,
particularly with an emphasis on the Indonesian context, which is still limited in the literature. Nonetheless,
this study only scratches the surface of what researchers can accomplish with Facebook's special reactions.
There is much more that can be done if more researchers are willing to investigate these topics in greater detail.
For instance, additional analysis can be conducted across page categories to determine whether there are
discrepancies in public sentiment regarding posts made by various types of Facebook pages and verified
profiles or in various categories of Facebook public groups. A cross-country comparison is another option,
particularly given that the special reactions indicating negative valence in this study from Indonesia are distinct
from those used by other researchers using data from the United States. In summary, this approach has
significant potential for analyzing contemporary social issues using big data and digital footprints on social
media. Researchers can also use this reaction-based method in conjunction with text-based sentiment analysis
to get a better sense of the social issue at hand and make a better model in machine learning or deep learning.
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