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Abstract. The impact of Covid-19 has been felt around the world, particularly in education, resulting in generally lower
standards. The transition of conventional learning from face-to-face classroom instruction to online training has been
made possible by digital technologies. The swudy aims to discover people's feelings about blended leaming through
tweets. Drone Emprit Academic Public Streaming API provided an API 1o search for the terms blended leaming.
According to Twitter, 4437 tweels were sent in September 2021 due to the proceedings. According to data collected
during pre-processing, approximately 44 percent of reviews were positive compared 10 46 percent of negative reviews.
As a result, the number of tweets coming in from Twitter could be more evenly distributed. After an emotional survey,
the researchers found joy, followed by anticipation, was the predominant emotion. While the number of negative and
positive comments on Twitter was roughly equal, people's views on blended learning seemed very positive throughout
the month.
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INTRODUCTION

Blended learning (BL) is a decades-old educational paradigm that blends (or blends) online learning with
traditional place-based (face-to-face) instructional techniques[1]. Although students are still required to attend
physical schools with a teacher present, face-to-face classroom practices are combined with computer-based content
and mediation activities to enhance the teaching-learning experience and inspire students to engage more with the
subject at hand. Since the COVID-19 epidemic, individuals have had to do many more things in their free time,
including learning new things. There are no norms or laws governing the learning process when students study from
home[2].

During a crisis following the Covid-19 epidemic, an increased interest in the function and usability of online and
digital learning was noticed[2][3]. According to various studies on cooperative and transformative learning (TL),
new and better learning methods can be visualized by implementing accessible, flexible, and affordable technologies
in education. As well as through the integration of offline and online activities while setting clear learning goals and
assessing how well students are achieving these goals[4].




Amid this Covid-19 outbreak, the government is shifting control of educational processes to online or
technology-based learning. The impact of Covid-19 has been seen worldwide, particularly in education, where it has
lowered standards across the board. Digital technology has transferred traditional learning from face-to-face
classroom instruction to online instruction. Technology-based learning in the new standard era can provide efficient
and innovative service[5]. Students from high school through college use online platforms to make learning more
authentic. These platforms offer multiple features in terms of live or streaming learning or forming small discussion
groups. Here, blended learning is a method that combines the use of technology with traditional teaching methods,
such as small group discussions and interactive learning materials delivered over the Intemet[6].

According to the results of one study in Korea, online blended learning can make up for the drawbacks of online
lectures while also improving lecture quality and student happiness. In the future, new blended online teaching
techniques can be developed based on new concepts, with the use of blended online learning complemented by the
peculiarities of each class. Another study conducted in Indonesia revealed that blended learning applications
significantly impacted students' productivity in the classroom|[7]. Figure 1 shows the number of students (billions)
affected by school closures due to Covid-19 in March 2020
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FIGURE 1. Number of Students (Billions) Affected By COVID-19 School Closures by Date and Region[8]

The pedagogical value of blended learning methods in self-study is discussed. Teachers face several challenges
when attempting blended learning projects as they need to adapt to the classroom and acquire technological skills
while also changing their pedagogical responsibilities[9]. The study aims to use their tweets to find out how people
think about blended learning. To illustrate the importance of blended learning, the results of this research will use
Twitter user reviews.

Researchers conducted a similar study on learning online sentiment analysis using Twitter keywords. This
research used the term "blended learning" and collected the required data in September 2021 with the help of Drone
Emprit Academic[10], [11]. Naive Bayes classification is used to process the analysis results, allowing sentiment
and emotion analysis using Twitter data and Plutchik's wheel model[12]-[15]. According to the results, blended
learning can be evaluated for its long-term suitability as a teaching method through an emotional implementation
analysis[16].

METHODS

Blended Learning

Blended learning is a mixture of teaching methods, lesson designs, and delivery methods. Because it contains
both traditional and cutting-edge components, students get the best of both world[17]s. Many different categories
have been used over the years to describe similar educational environments with only minor semantic variations.
Although blended learning is a relatively new categorization system, the wide range of names and semantic
variations used to describe it leads to confusion and misrepresentations[18].

The most effective approach to integrating online and face-to-face-learning while simultaneously addressing the
drawbacks of each is via blended learning. Students learn both face-to-face and online using multimedia on




computers, smartphones, and other technological devices. Despite the distance, teachers and students may still
interact. Through face-to-face meetings, students may identify and correct faults in online learning materials, as well
as overcome other obstacles to student retention throughout the learning process[19].

The most effective approach to integrating online and face-to-face learning while addressing the disadvantages
of each is blended learning. Students learn face-to-face and online using multimedia on computers, smartphones,
and other technological devices[20], [21]. Despite the distance, teachers and students can still interact. Through
face-to-face meetings, students can identify and correct errors in online learning materials and overcome other
barriers to student retention throughout the learning process.

Twitter Sentiment Analysis

Tweets or short text messages are the primary means of communication on Twitter, a rapidly growing online
platform. Twitter can hamper the agenda-shaping abilities of traditional media, as journalists rely on tweets to get
news and opinion. These tweets are scientifically examined for their semantic meaning using sentiment analysis. It
is possible to use sentiment analysis to tell if a textis positive or negative by categorizing it according to its polarity
and then through an identification and categorization proces

The data pre-processing in the form of a word bag, sentiment evaluation, data categorization, evaluation of a
classifier model, and selection of the optimal sentiment analysis model are shown in Figure 2. The Drone Emprit
Academic (DEA) dataset is used for all operations performed using the Rapid Miner software[22]. DEA streaming,
a free application programming interface (API), was used to search Twitter for data on blended learning
experiences[23]. Keywords such as blended learning and hybrid learning were used in the search. Around 4200
tweets were generated with the term blend learning. All evaluations are checked for spelling mistakes and emoticons
before they are used, which could falsify the results. Only if the opinions and experiences of the users influence the
selection criteria are they taken into account. It is essential to remove any unclear or unnecessary information from
the sentences to ensure that the sentiment analys as accurate as possible. Review text, hashtags, scripts, and ads
using retweets, emoticons, and hyperlinks[24].
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FIGURE 2. Research Method[25]

Emotional Analysis of Plutchik's Wheel

Plutchik's wheel model summarizes the emotional analysis of text categorization results. Robert Plutchik was the
first to propose this theory, which identified four opposing emotional states as the b, for his emotional circle.
These states include joy and sadness., anger, fear., and confidence in one's ability to keep promises, but
disappointment, surprise, and anticipation. These eight feelings are considered complete, interconnected, and yet
distinct. Using a color wheel, Plutchik demonstrated the connection between the concept of emotional circles. For
example, serenity is a level of arousal less powerful than ecstasy. Primary emotions are shown in different
intensities[26].




FIGURE 3. Plutchik Emotional Circle[27]

Each language is assigned a specific weight for text categorization, resulting in emotional extraction. When
moving outwards, the round shank carries the most weight, e.g., B. Sorrow (deep sadness) associated with the 4. The
movement out of the center reduces the weight of the emotions in the second layer, which weighs the 3. The
following equations can be used to estimate how many different emotions appear in a text as a whole (1):

Emotion count C .= Z '_' Occurence of Emotion
! j=1 u (1)

Then in equation (2), the intensity of 1E; of each emotion in the text is obtained from the results of multiplication
with the weight of W; emotions:

Intensity of Emotion IEi=Ci x Wi 2)
The intensity of the emotion is then added to the Wisimneenos emotional bulk, allowing the weight of all primary
emotions to be updated through the mechanism shown in Equation (3):

We fgfﬂ Of Pr. f.ma’:y Emotion Wl;)rfmemo updared= Wummemo +IE; (3)

RESULTS AND DISCUSSION

The public streaming API of DEAs was used to search for the keywords blended learning. In September 2021,
4437 tweets were produced due to the process. Table | shows some of the tweets collected during the research.
Table 1 shows four examples of successfully crawled tweets.

TABLE 1. Sample Crawling Data Using the Keywords ‘Blended Learning’
Username Tweet
@GalwayLabour Second, our educators need to show the same wrgency and empathy in addressing this crisis as
we did in responding to the COVID pandemic: well-designed blended learning has the potential
1o expand access and enable students to leamn at their own pace
Then the method used is blended leaming or mixed learning with a combination of face-to-face
@suaramudad8 and distance leaming. The curriculunt used is an essential learning material selected through
the school cluster. Vaceines and processes are important

@vhill0 1 Many schools, teachers and districts are too quick io rule out #onlinelearning #blendedleaming
because of expectation bias. Need to take an open-minded approach in this
There are still a number of challenging issues and implications for the successful transirion
@MarkCamilleri [from mraditional and blended learning approaches to fully virtual and remote course delivery

The polarity of the opinions was determined using a mood dictionary. After pre-processing the review dataset, it
was found that approximately 44 percent of the reviews were positive. while 46 percent were unfavorable. As a
result, there is an uneven ratio of tweets coming from Twitter. Student response has been overwhelmingly positive,
with students stating that they prefer blended learning because it allows them more control over their schedules,




improves cla:

oom convenience, and saves money. In addition, the vast majority of positive reviews believe that
blended learning is more beneficial for students.

‘While all this is happening, most negative criticism places the blame squarely on educational institutions. Using
blended learning materials instead of traditional classroom teaching techniques can be challenging for some teachers
due to time constraints. Students must learn how well they will use the time they allocate to online learning
activities.

TABLE 2. Sentiment Test Data Analysis
Confident Confident
(Positive) (Negative)
Positive Jjoy 09426 00065 Second, our educators need to show the same urgency and empathy in
addressing this crisis as we did in responding to the COVID pandemic:
well-designed blended learning has the potential t expand access and
enable students to learn at their own pace

Positive Joy 09811 0.0045 Then the method used is blended learning ormixed leaming with a
combination of face-to-face and distance kearning. The curfculum
used is an essential learning material selected through the school
cluster. Vaccines and processes are im portant

Positive anticipation 0.8790 00065 Many schools, teachers and districts are too quick to mle out
#onlineleaming #blendedlearning because of ex pectation bias. Need to
take an open-minded approach in this

Negative fear 0.0089 09577 There are still a number of challenging issues and implications for the
successful transition from traditional and blended learning approaches
to fully virtual and remote course delivery

Sentiment Emotion Text

Figure 3 below shows that negative and positive emotions related to blended learning on Twitter in September
2021 do not differ significantly compared to last year.
125
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FIGURE 3. Sentiment's Trends in September 2021

The results of the emotion study showed that joy was the dominant emotion, followed by anticipation. Even
though negative and positive reactions on Twitter were almost equal, people's attitudes toward blended learning
seemed very receptive throughout the month.
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FIGURE 4. Emotion Analysis Results




CONCLUSIONS

Twit blended learning was used in this study conducted in September 2021 to conduct sentiment analysis of the
data. According to the research, 44 percent of the participants were positive, and 46 percent were negative during
this period. Other students, lecturers, and organizers, after their excellent experience, will be more inclined to adopt
blended learning techniques in the future because of their positive experiences. The results indicate that blended
learning should continue to be an integral part of the educational process. According to an Emotional Happiness
ysis conducted this month, blended learning has received a positive reception from Twitter users on social
media platforms. In the future, expanding the amount and variety of data sources used in blended learning research,
such as Facebook, to help improve the sentiment analysis of blended learning research. It is also possible to broaden
the scope of the study of blended learning perceptions by including other components or characteristics such as
gender, age, and location to learn more about the key variables affecting blended learning experience and
satisfaction influence.

REFERENCES

1] O. DAKHL J. JAMA, and D. IRFAN, “Blended Learning: A 21st Century Learning Model At
College,” International Journal Of Multi Science, vol. 1, no. 8, pp. 50-65, 2020.

[2] Z. Qalbi and S. Saparahayuningsih, “Penggunaan Blended-Problem Based Learning di Masa
Covid-19 untuk Meningkatkan Kemampuan Berpikir Kritis pada Mata Kuliah Kreativitas dan
Keberbakatan,” vol. 8, no. 1, pp. 1-11, 2021.

[3] S. Samsir, I. H. P. Sitorus, Zulkifli, Z. Ritonga, F. A. Nasution, and R. Watrianthos, “Comparison
of machine learning algorithms for chest X-ray image COVID-19 classification,” J Phys Conf Ser,
vol. 1933, no. 1, p. 012040, 2021, doi: 10.1088/1742-6596/1933/1/012040.

[4] L. Ferlazzo, “Blended Learning in the Age of COVID-19." Education Week, 2020.
https://www edweek.org/teaching-learning/opinion-blended-learning-in-the-age-of-covid-
19/2020/08 (accessed Sep. 28, 2021).

[5] D. Zainuddin Hamidi and R. Riswandi, “Blended Learning in Business Perspective: the Impact of
Information Technology Acceptance on Universities Purchase Intention After the COVID- 19
Pandemic,” in SSRN Electronic Journal, 2021. doi: 10.2139/ssrn.3863938.

[6] TeachThought, “The Definition Of Blended Leaming,” TeachThought, 2021.
https://www teachthought.com/learning/the-definition-of-blended-leaming (accessed Jun. 04,
2021).

7] J.-Y. Park and Hun-Ju Kim, “The Effect of Online Blended Learning Application on Occupational
Therapy Students” Satisfaction and Academic Achievement in Non-Face-to-Face Classes,”
Journal of The Korean Society of Integrative Medicine, vol. 9, no. 2, 2021, doi:
https://doi.org/10.15268/ksim.2021 9.2.053.

[8]  Carolina Alban Conto, §. Akseer, T. Dreesen, A. Kamei, S. Mizunoya, and A. Rigole, COVID-19:
Effects of School Closures on Foundational Skills and Promising Practices for Monitoring and
Mitigating Learning Loss. UNICEF, 2020.

9] C. Dziuban, C. R. Graham, P. D. Moskal, A. Norberg, and N. Sicilia, “Blended learning: the new
normal and emerging technologies,” International Journal of Educational Technology in Higher
Education, vol. 15, no. 1, p. 3, Dec. 2018, doi: 10.1186/s41239-017-0087-5.

[10] I Fahmi, “Drone Emprit: Konsep dan Teknologi,” IT Camp on Big data and Data Mining. Jakarta,
2017.

[11] L Fahmi, “Drone Emprit Academic: Software for social media monitoring and analytics,” Drone
Emprit Academic, 2021. academic droneemprit.id (accessed Sep. 21, 2021).

[12] Samsir ef al., “Naives Bayes Algorithm for Twitter Sentiment Analysis,” J Phys Conf Ser, vol.
1933, no. 1, p. 012019, Jun. 2021, doi: 10.1088/1742-6596/1933/1/012019.




[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]
[23]
[24]
[25]
[26]

[27]

D. Irmayani, F. Edi, J. M. Harahap, and ..., “Naives Bayes Algorithm for Twitter Sentiment
Analysis,” Journal of Physies s 2021, [Online]. Available:
https://iopscience iop.org/article/10.1088/1742-6596/1933/1/012019/meta

C. A. P. Dita, P. Chairunisyah, and M. Mesran, “Penerapan Naive Bayesian Classifier Dalam
Penyeleksian Beasiswa PPA.” Journal of Computer System and Informatics (JoSYC), vol. 2, no. 2,
pp. 194-198_ 2021.

K. U. Santoshi, S. 8. Bhavya, Y. B. Sri, and B. Venkateswarlu, “Twitter Spam Detection Using
Naive Bayes Classifier,” in 2021 6th International Conference on Inventive Computation
Technologies (ICICT), Jan. 2021, pp. 773-777. doi: 10.1109/ICICT50816.2021 9358579.

R. N. Sari and A. V. Amalia, “The Effectiveness of Blended Learning Using Moodle on Student
Independence and Learning Outcomes,” Journal of Environmental and Science Education, vol. 1,
no. [, 2021.

S. Fitri and C. L. Zahari, “The implementation of blended leaming to improve understanding of
mathematics,” J Phys Conf Ser, vol. 1188, p. 012109, Mar. 2019, doi: 10.1088/1742-
6596/1188/1/012109.

Z. Faraniza, “Blended learning best practice to answers 21 st century demands,” J Phys Conf Ser,
vol. 1940, no. 1, p. 012122, Jun. 2021, doi: 10.1088/1742-6596/1940/1/012122.

W. Utari, V. Y. Hikmawati, and A. A. Gaffar, “Blended Learning : Strategi Pembelajaran
Alternatif Di Era New Normal,” in Seminar Nasional Pendidikan, FKIP UNMA 2020
“Transformasi Pendidikan Sebagai Upava Mewujudkan Sustainable Development Goals (SDCs)
di Era Society 50" 2020, pp. 262-269. [Online]. Available:
https://prosiding.unma.ac id/index php/semnasfkip/article/view/330

V. Gherhes, C. E. Stoian, M. A. Fircasiu, and M. Stanici, “E-Learning vs. Face-To-Face Learning:
Analyzing Students’ Preferences and Behaviors,” Sustainability, vol. 13, no. 8, p. 4381, Apr. 2021,
doi: 10.3390/sul3084381.

H. S. Batubara, Ambiyar, Syahril, Fadhilah, and R. Watrianthos, “Sentiment Analysis of Face-To-
Face Learning Based on Social Media,” Jurnal Pendidikan Teknologi Kejuruan, vol. 4, no. 3, pp.
102-106, 2021.

I. Fahmi, “Drone Emprit Academic: Software for social media monitoring and analytics,” dea,
2020. academic droneemprit.id (accessed Oct. 31, 2020).

A. Rasool, R. Tao, K. Marjan, and T. Naveed, “Twitter Sentiment Analysis: A Case Study for
Apparel Brands,” in IOP Conference Series: Journal of Physic 1176 022015, 2018.

Samsir ef al., “Naives Bayes Algorithm for Twitter Sentiment Analysis,” J Phys Conf Ser, vol.
1933, no. 1, p. 012019, 2021, doi: 10.1088/1742-6596/1933/1/012019.

A. Singh, A. Gupta, and A. Mehra, “Best criteria selection based PROMETHEE II method,”
OPSEARCH, vol. 58, no. 1, pp. 160-180, Mar. 2021, doi: 10.1007/s12597-020-00464-7.

D. Chafale and A. Pimpalkar, “Sentiment Analysis on Product Reviews Using Plutchik’s Wheel of
Emotions with Fuzzy Logic,” International Journal of Engineering & Technology (ALJET), 2014.
L. Camras and R. Plutchik, “Emotion: A Psychoevolutionary Synthesis,” Am J Psychol, vol. 93,
no. 4, p. 751, Dec. 1980, doi: 10.2307/1422394.




Emotion Analysis of Blended Learning Experience During

Pandemic Using Twitter Data

ORIGINALITY REPORT

12, 104

SIMILARITY INDEX INTERNET SOURCES

1 0% 5%

PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.um.edu.mt

Internet Source

2%

2]

"Proceedings of the International Conference 1 o
on Advancing and Redesigning Education °

2023", Springer Science and Business Media

LLC, 2024

Publication

turcomat.org q
Internet Source %
docs.edtechhub.org 1

4 o
Internet Source 0

www.grafiati.com '
Internet Source %

H www.hindawi.com '
Internet Source %
huskiecommons.lib.niu.edu q

7 %
Internet Source 0

E WWW.researchsquare.com q
Internet Source %

n www.unicef-irc.org 1
Internet Source %
Muliati Badaruddin, Abdul Malik I. Buna, '

10 <l%

Misrawati Aprilyana Puspa, S. Santawali,

Rapika Anwar, Jeperson Hutahaean. "Mapping
of rice commodities margin trading in



Indonesia using unsupervised learning
algorithm", AIP Publishing, 2024

Publication

www.ijlter.net '
Internet Sgurce < %

www.hrpub.or '
Internet Sourcpe g < %

www.researchgate.net '
Internet Source g < %
Yose Indarta, Andy Hakim, Joli Afriany, Imam < o

Ahmad, M. Mesran, Ronal Watrianthos. °

"Spatial distribution of crime in Sumatra and

java using unsupervised learning algorithm",

AIP Publishing, 2024

Publication

journal.ikipsiliwangi.ac.id
) P 5 <1 %

Internet Source

Exclude quotes Off Exclude matches Off

Exclude bibliography  On



Emotion Analysis of Blended Learning Experience During
Pandemic Using Twitter Data

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/0

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7




