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1.Introduction
The term 'Web 2.0" was first introduced in 2004 by O'Reilly Media, which led to the development

of social media (SM) (Kaplan and Haenlein, 2010). SM platforms use a Web 2.0 format that
provides users a dynamic environment for personal interaction where they can interact with like-
minded people, as opposed to a Web 1.0 format where the user is a passive recipient (Chandran,
2016, Schroeder, 2014). The Web 3.0 format represents the next phase in the evolution of the
Web/Internet and could potentially be as powerful a paradigm shifts as Web 2.0. Web 3.0 is based
on the core concepts of decentralization, openness, and increased user value through artificial
intelligence, which can also have a major impact on social networking sites (Sridhara and Dr.

Raghunandana 2019).

Social media can be considered a style of electronic or online communication where the shared
content is manipulated or created by the users themselves. User-Generated Content (UGC) can
cause higher engagement (Hamm et al, 2013). Examples of common social media
channels/platforms include blogs, social networking sites such as Facebook, Instagram, and
LinkedIn; microblogs such as Twitter, wikis; and collaborative information projects such as

Wikipedia; and content communities such as YouTube and TikTok (Risiling et al., 2017).

The aim of this study is to fill the research gap by reviewing the recent academic literature on social
media marketing, especially for HEI marketing. It also aims to investigate the potential of the
Széchenyi Istvan University’s academic social network sites (SNS) with the goal of increasing
student engagement and ultimately student satisfaction. The University has been using 5 social

media platforms (SMP) which includes Facebook, Instagram, Twitter, LinkedIn and TikTok.
The research questions the study seeks to answer are:
RQI.: How do universities use websites and social media platforms to reach current students?

RQ2.: How does Széchenyi Istvan University use its website and social media platforms to reach

Hungarian and international students?

Methods: For the RQ1., the author has conducted a systematic literature review to gain a broad and

up-to-date overview of the recent researches in the academic social media’s field. For the



observation Scopus and Science Direct databases have been used. The chosen researches have been

analysed by Excel.

For RQ2, the author examined the website of Széchenyi Istvan University and SNSs (Facebook,
Instagram, Twitter, LinkedIn, and TikTok). With the help of the Facepager Version 4.5.3 program,
the SM posts’ content, their comment- and reaction numbers were imported into a CSV file and

analysed using Excel and the Python programming language.

Organizations have recognized the importance of SM in communicating and engaging audiences.
As the number of active users on these platforms continues to grow, universities have also come to
realize the need to establish their presence. This enables them to connect and effectively engage
with prospective students, current students, and alumni. Regarding academic SM marketing
articles, there is currently relatively little research about the Higher Education Institution (HEI) SM
marketing effectiveness (Brauer and Bernrioder 2015, Fong et al., 2020).

SM platforms are immensely important for higher education institutions since they can effectively
convey the university’s mission and core values to students and staff members. Universities use a
variety of social media strategies, using images, blogs, and polls as gamification tools to effectively
engage students (Al-Daihani and Abrahams 2018). Visual storytelling and multimedia content
create an immersive experience that fosters community and active participation. Blogs facilitate
in-depth communication and encourage insightful discussions, while polls and quizzes add
interactivity while fun, and UGC provides subconsciously satisfaction for the user (Hanus et. AL

2015., Sanmugan et al., Kuo et al., 2016, Damico and Krutka D. G. 2018).

Discussing content in the comments section can also generate ideas and responses, leading to the
formation of social capital and social networks (Fong et al., 2020). By integrating these elements,
the university increases student engagement, effectively communicates its mission, and increases
a strong sense of identity and connection within the student body. Based on Hall and Witek's (2016)
research, the future of higher education marketing involves outreach to students through social
media networks such as Facebook, YouTube, or Twitter. The authors argue that social media is a
cost-effective and efficient way to reach the target market, which in this case the college students.
Therefore, universities can use social media as an important marketing tool to establish and build

relationships with students.



The data which can be seen on Figure I was collected from a survey of 4,000 respondents aged 16
years and older, who were internet users in Hungary. The survey was conducted in November 2022,
using computer-assisted web interviews (CAWI). The respondents were asked to indicate how
often they used various social media platforms, such as Facebook, YouTube, Instagram, TikTok,
Pinterest, Twitter, LinkedIn, Reddit, Tinder, and Tumblr. The response options were: daily, less
often, or I do not use it. The data was weighted to reflect the demographics of the internet

population in Hungary.

The results show that Facebook was the most widely used social media platform in Hungary in
2022, with 85 percent of the respondents accessing it on a daily basis. This was followed by
YouTube, with 50 percent of daily users, while Instagram ranked third as 29 percent of survey
participants used it every day. TikTok, Pinterest, Twitter, LinkedIn, Reddit, Tinder, and Tumblr had
lower daily usage rates, ranging from 23 percent to 2 percent. The results also indicate that a
significant proportion of respondents did not use some of the social media platforms at all,

especially Reddit, Tinder, and Tumblr, which had more than 90 percent of non-users.

The 5 examined platform used by Széchenyi Istvan University have been listed in the 10 most used

SM platforms which indicates the university up-to-datedness.

Figure 1. Social Media Usage Frequency in Hungary in 2022, by platform
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2.Systematic Literature Review

A systematic literature review (SLR) is a method of conducting research that aims to answer a
specific question by collecting, evaluating, and synthesizing all the relevant studies on that topic.
An SLR follows a clear and rigorous process that reduces the risk of bias and produces more
trustworthy results and conclusions for decision making. An SLR includes all the empirical
evidence that meets the criteria defined beforehand (7ranfield et al., 2003; Briner and Denyer,
2012; Denyer and Tranfield, 2009).

2.1. Methodology

The rapid systematic review is a type of SLR that uses faster and simpler methods to produce a
literature review in a shorter time. A rapid systematic review may use a narrower search strategy,
search fewer databases, limit the time period for finding articles, skip checking the references and
journals related to the topic, or involve fewer reviewers in the process of selecting, extracting, and

assessing the data (Reyen et al., 2017; Hamel et al., 2020).

During keyword identification, the research study also took into account the most common
synonyms and alternatives for HEI Social Media Marketing. Based on this approach the following

keywords were identified and used in the research:

Student, University Student, University, Higher Education, Social Media, Marketing,
Communication, Website, Facebook, Instagram, Twitter, LinkedIn, TikTok, Engagement,

Retention, Interaction, Satisfaction, Effectiveness

The PEO (Population, Exposure, Outcome) framework is used to categorize the keywords into
three main groups (see Table 1) to help structure the database search and obtain more relevant

research results. (Saltikov, 2012).
Three major questions help us to separate the keywords are:

— Population (P): Who are you studying?
— Exposure (E): What is your population exposed to?

— Outcome (O): What is the result of the exposure on your population?



Table 1. Keywords categorized based on PEO (Population, Exposure, Outcomes)

Population Exposure Outcomes
Student Social Media Website Engagement
University Student Marketing Facebook Retention
University Communication | Instagram Interaction
Higher Education Twitter Satisfaction

LinkedIn Effectiveness
TikTok

Source: Created by the author
Population is the category in which the research question is focused, which is in this case the higher
education institution and the university students. The Exposure category refers to anything that
influences the Population category. Outcome is the category that specifies the effects of exposure
on the population (Buics et al., 2021). To improve the search for relevant literature, complex
keyword combinations were created using Boolean operators to combine three or four keywords.
However, ScienceDirect has a limit of eight Boolean connectors, so only the keyword combination
of two were used for this database. For Scopus, combinations of three or four keywords were

operated.

During the preparation of the systematic literature review, the following inclusion and exclusion

criteria were formulated:

1. The articles have to be related to Social Sciences/Psychology/Business/Computer Science fields.
2. The articles have to be freely accessible.

3. The articles have to be written in English.

4. The articles have to be published between 2012 and 2023.

5. The articles which are present in both databases have to be eliminated to avoid duplication.

6. The articles have to be related to the research question (RQL.).



2.2. Results of mapping study

The number of articles collected and selected is shown in Table 2, where, after the initial search
with the different combinations of keywords, each row shows the results of applying the inclusion
and exclusion criteria one by one. For a more visual presentation, Figure 2 shows the selection

results step by step in a column chart.

401 papers from the ScienceDirect database and 187 studies from the Scopus database were
initially gathered with the usage of the above-mentioned keyword combinations. This finding may
also indicate the research gap in this field, as the total number of articles available on Scopus is
44,737 and on ScienceDirect 39,516 on 13/10/2023. After the articles were chosen based on the
four criteria, there were 357 papers left. 249 papers, or 42.35% of all the papers chosen from the
ScienceDirect database, and 108 papers, or 18.34% of all the papers chosen from the Scopus
Database. In addition, a thorough analysis of the titles and abstracts of the papers was conducted
in accordance with the study questions, resulting a total of 144 articles from both databases. A total

of 134 papers were left after 10 duplicated studies were eliminated.

Table 2. Details of the Number Selection

Criteria Keyword Queries in | Keyword Queries in
Science Direct Scopus

Initial Articles (with keywords combination) 402 187
SC1.: Social Sciences/ Psychology/ Business/ 259 175
Computer Science fields

SC 2.: Free Access 258 127
SC 3.: Publication Language is English 258 124
SC 4.: Publication Year between 2012-2023 249 108
Articles after SC 4. 357

SC 5.: Related to Research Questions 105 39
Removal of Duplication Articles 10

Final Paper Number to Review 134

Source: Created by the author



Figure 2. Selection results
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The 134 selected articles have been analysed by the publication year and publication topics. The
Figure 3 demonstrates the published articles between 2012 and 2023. In general, the number of the
publication in HEI Social Media Marketing is low in the examined period of time. The publication
figures indicate a huge research gap that would be beneficial to fill, as in the context of higher
education, SMPs play an important role in mobilizing information through interactive
communication, such as engaging students, raising awareness of faculty research, and gaining
media coverage for university recruitment, thereby creating a competitive advantage (L. Duque.

2016).

Figure 3. Number of Articles per Year
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Figure 4 informs the publication topics of reviewed articles. The research papers were divided into
five groups, determined by the author based on the content of the paper. The five groups are Website
in general, Social Media in general, Psychology of Social Media Sites, Academic Social Media
Marketing, and Social Media for learning purposes.

Figure 4. Publication Topics

= Website in general

Psychology of Social
Media Sites

Academic Social
Media Marketing

Social Media for

39% 18% learning purposes
= Social Media in
general

Publication Topics Number of Articles
Website in general 10
Psychology of Social Media Sites 27
Academic Social Media Marketing 24
Social Media for learning purposes 52
Social Media in general 21

Source: Created by the author

Website in general: This group of studies examined the key aspects of website design that influence
user experience and satisfaction. The studies covered topics such as web interface design,
navigation and visibility, brand management, and promotion of triple helix. These topics were

relevant to this research paper and were addressed by 10 articles (7%) in the literature review.

Psychology of Social Media Sites: The articles in this group examined the psychological effects of
SMPs, with researchers highlighting the importance of their potential impact on academic pursuits
and the different types of disorders these platforms can cause. The topic was investigated by 27

articles (20%) that were useful for this research paper.

Academic Social Media Marketing: This group of articles is the most closely related to the research

questions of this paper. They explore the role of social media marketing in enhancing the reputation



and attractiveness of HEIs. They also suggest ways to improve the effectiveness of SM marketing
by increasing brand value and measuring student engagement and social media consumption. Out
of the reviewed articles, 24 research papers (18%) addressed the topic of social media marketing
in the academic context. Among them, 11 articles focused on how higher education institutions’
libraries can use social media to promote their services, while 13 articles discussed the promotional

strategies and outcomes of social media marketing for HEIs.

Social Media for learning purposes: In this group, articles explored the possible impact of learning
by using SMPs in higher education. The researchers examined how different SMPs were used for
learning purposes, such as Facebook (14 studies), Twitter (13 studies), Instagram (3 studies),
LinkedIn (3 studies) and TikTok (1 study). Some researchers also explored how different features
of social media, such as gamification, videos, and Facebook groups, influenced the learning
effectiveness and engagement of the college students. 52 articles (39%) were relevant to this topic,

making it the largest group of articles that matched the keywords and databases used.

Social Media in general: In this group, the articles focused on specific social media platforms such
as Facebook, Instagram, and Twitter. In addition, some studies discussed the algorithm of SMPs,
the website and the design and visualisation of SMPs. Out of the 134 articles reviewed, 21 (16%)

related research papers have remained after the application of keyword combinations.

2.3. Discussions
The author summarised the main results and key findings for universities’ website and for each of

the five SMPs that were relevant to the research questions. These SMPs were Facebook, Instagram,

Twitter, LinkedIn, and TikTok.

2.3.1. Website

The visibility and accessibility of higher education websites is essential to effectively attract and
convert prospective students into current students. Students can also find out about the latest news
from the university and important information about their studies. The standards for evaluating
university websites are often unclear and unfamiliar to many developers, resulting in a poor user

experience for students navigating these sites (M. Manzoor et al., 2019).

The website of a university serves a diverse range of users, who can be classified into internal and

external categories. Internal users are those who belong to the institution, such as prospective and



current students, faculty members, and administrative staff. External users are those who access
the website for information purposes, such as parents, industry partners, and the general public.
The usability requirements of different users vary according to their goals and interests. For
instance, students may seek information on admissions, scholarships, syllabus, contacts, and other
relevant topics. Faculty members may look for information on current events, class schedules,
seminars, workshops, and so on. External users may search for potential academic collaborators to
address an industry problem or to learn more about the institution’s achievements and offerings

(Cerri 2014, Roy et al. 2014).

The paper from Li Y et al. (2018) studies how small firms’ growth is affected by their networks
with businesses, governments, and universities (Triple Helix). It uses a new method of analysing
company websites to measure these networks. It finds that Triple Helix networks are good for firm

growth and that firm size, website size, and low-carbon applications also matter.

2.3.2. Facebook
Facebook is the biggest platform among all SMPs; therefore, it is a beneficial opportunity for

marketing experts to promote businesses and their products/services on Facebook. Meanwhile,
advertisers are taking advantage of the opportunity to generate more business profits due to the
huge number of page views on Facebook. It is therefore worth analysing the reasons for using

Facebook for digital advertising (Wang, 2019).

The study from Ertugan (2017) focused on university students, who are among the most active
users of Facebook, and who are exposed to a wide range of advertisements on this platform, where
promotions may not align with their lifestyles, desires, and values. Facebook advertising is a
pervasive phenomenon that influences this segment of users. Most advertisements are designed to

reach large diverse audiences, rather than targeting specific demographics.

Soares, J. C. et al. (2020) has examined the impact of interactivity and vividness on user
engagement with Facebook posts in the context of higher education institutions. The results
indicate that there is a negative correlation between the level of interactivity of the posts and the
amount of likes they receive from the users. Moreover, the posts that exhibit high vividness attract

more likes, but fewer comments and shares from the users.
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2.3.3. Instagram
Instagram is an image-based SMP that enables users to share their life experiences through

photographs in real time. The initial intention of Instagram was to provide a platform for users to
narrate their life stories through visual media. Previous studies have indicated that social interaction

is one of the main motivations for using Instagram. (Geurin-Eagleman, and Burch 2016.; Pittman

and Reich., 2016).

Besides social interaction, another significant motivation for using Instagram is self-expression.
Instagram offers users the opportunity to express themselves and manage their impressions through
high-quality photographs, which are more effective than plain text in conveying visual information

(Marwick, 2015).

The researchers, Rosa-Castillo et al., (2022), experimented on the gamification on Instagram by
creating an Instagram-based game. The game was implemented for the subject “Dietetics and
Nutrition” where bachelor nursing students had to give diet and nutrition advice to help fictional
astronauts choose the most appropriate diet given their individual needs. The majority of the
respondents (71.7 %) expressed positive views on the gamification experience and its impact on
their learning outcomes. They indicated that the gamification activities enhanced their
understanding of the course content and reinforced their learning process. Furthermore, they

suggested that gamification could be beneficial for other courses as well.

2.3.4. Twitter

Twitter is a micro-blogging SNS which allows users to create posts with a limited number of
characters. Twitter is considered as a useful tool for direct communication among peers. Recent
studies demonstrated that it also improves active learning and enhances learning incentives.
Students gain confidence, fluency in expressing ideas and they also enhance their social
skills. Collaborative learning process can be courage by using Twitter (Chen and Chen, 2012; Gao,

Luo and Zhang, 2012).

Prestridge (2013) researched the usage of Twitter in order to support first-year students and
identified the types of interaction that emerged, such as connectivity, academic culture, and
resourcefulness. The professor established a connection with the students by using a traditional
approach to responding to their tweets. However, the interaction between the students was limited.

Students also cultivated academic culture by summarising the content of lectures, sharing images

11



and links, and retweeting relevant posts. However, students faced some challenges in using this
technology, such as managing multiple tasks, adopting academic protocols, and getting used to the

140-character limitation (the maximum tweet length increased to 280 in 2023).

The study from Pérez-Bonaventura and Rodriguez-Llovente (2023) examined 83 Spanish
universities’ Facebook, Instagram, Twitter, and YouTube platforms. The article found that the
student population was a significant predictor of their social media performance, as it was
positively correlated with the number of followers on all platforms and the engagement rate on
Facebook, Twitter, and YouTube. Universities' ranking also influenced their follower count on all
examined platforms except YouTube. In addition, the university’s number of followers on each
platform was positively associated with its ranking position and engagement rate on Facebook and

Twitter.

2.3.5. LinkedIn

LinkedIn has emerged as the most convenient and effective website for employers and job seekers,
according to several studies. A study researched by S. del Cerro (2017) revealed that LinkedIn
(94%) was the most preferred platform among SNSs for recruiting candidates for vacant job roles,

followed by Facebook (65%) and Twitter (55%).

Lopez-Carril, Ao et al. (2020) explored the potential of LinkedIn in creating a learning
environment for blended and online learning, where students can develop both content and their
professional profile. They emphasized the convenience of integrating LinkedIn with other social

media platforms such as YouTube and other educational resources such as TED Talks.

The study by Lopez-Carril, S. (2022) investigated the effectiveness of blended learning in sports
management using LinkedIn. Students were able to master the use of LinkedIn through video
tutorials. They had to work together in private LinkedIn groups on specific content of the course.
The conclusion of the study is that most students did not have a LinkedIn account prior to the
course or were inactive users. This finding suggests a lack of familiarity with the use of SM from

a professional perspective, as LinkedIn was mostly unused by the students.

2.3.6. TikTok

TikTok is a leading destination for short-form videos on mobile. In 2016 TikTok launched in China
and reached the international market in 2017. It was the most downloaded mobile application in
both the United States and worldwide in 2020 (Nakafuji, 2021).

12



TikTok is a SMP that enables users to create and share short videos, varying from a few seconds to
up to 10 minutes since February 2022. It offers a diverse range of content, including practical
advice, motivational messages, dance challenges, queries and responses, and humorous or unusual

videos (Alley and Hanshew. 2022).

In the study by Alley and Hanshew (2022), the authors investigated how academic libraries in the
United States use TikTok by conducting a content analysis. They had originally planned to select a
sample of peer libraries with active TikTok accounts, but there were not enough libraries available;
therefore, they had to change their approach. Instead, they searched for TikTok user accounts using
terms such as 'academic library', 'college library', and 'university library' (or 'libraries'). They then
analysed the fifteen libraries with the highest number of TikTok followers. The content analysis
showed that the most common type of content in these libraries was categorized as
'humanization/fun', making up 61.4% of the videos. This suggests that the main purpose of using

TikTok among these users is to consume engaging and entertaining content.

2.4. Summary
The research findings highlight the need for a comprehensive and in-depth examination of the

marketing strategies employed by higher education institutions (HEIs). This systematic literature
review has revealed not only the available articles but also a noticeable research gap in the area of

HEI marketing strategies.

The majority of the articles reviewed focused on the use of websites and specific social media
platforms such as Facebook, Instagram, Twitter, LinkedIn, and TikTok in the context of teaching
and learning. However, only 24 articles on HEIs' social media strategies met the five selection

criteria for this review, indicating a lack of research on this topic.

This gap is significant because the digital world is constantly evolving, with a variety of platforms
that offer different features, target different audiences, and require different engagement strategies.
It is not enough to acknowledge the presence of HEIs on social media platforms; it is essential to
understand how they can leverage the power of online interaction to build meaningful relationships

with potential students, alumni, and other stakeholders.

Moreover, the effectiveness of marketing strategies on social media platforms in the context of

higher education remains a topic of considerable research interest. There are many unanswered

13



questions about how different types of content, posting frequencies, interactive elements, and
multimedia formats affect user engagement, brand perception, and ultimately, enrolment rates.
Therefore, this review calls for more empirical studies that can provide insights and guidance for

HEIs to develop and implement effective social media marketing strategies.

In summary, addressing the research gap in higher education institutions' social media strategies is
essential for adapting to the evolving digital sphere. By conducting more empirical studies, we can
unlock valuable insights, enabling institutions to craft effective and impactful online marketing

strategies for fostering meaningful connections with their audience.
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3.Széchenyi Istvan University

This research paper examines the digital presence of Széchenyi Istvan University on various social
media platforms. The second research question (RQ2) investigates the website and social media
usage patterns of university students. By SLR the literature on the examined platforms were

analysed and utilized practically in the section of website and SM platform analytics.

3.1. History

The predecessor of today's Széchenyi Istvdn University, the College of Transport and
Telecommunications, was founded in 1968. Its focus was on the training of engineers specialising
in transport and telecommunications infrastructure, but the range of courses on offer has expanded
continuously over the past decades, especially since the regime change. The institution has been
named after Istvan Széchenyi since 1986, first as the Istvan Széchenyi College of Transport and
Telecommunications Engineering, and then as the Istvan Széchenyi College since 1990, when the
range of courses was expanded. Economic, health and social education were introduced in the first
half of the 1990s, followed by legal education a few years later - initially as an aftfiliated programme
of a university in the capital, and from 2002 as an autonomous programme. Music education was
also integrated into the institution. These developments increased the number of students, enhanced
the academic qualifications of the teaching staff and diversified the range of training programmes
offered by the institution. Consequently, the institution obtained university status on January 1,

2002.

The institution offers all levels of higher education from assistant to undergraduate, specialist
training, and master’s degrees to doctoral studies. Currently, there are 9 faculties, 5 doctoral schools
belonging to the university in Gydr, and it is also the maintainer of a primary and secondary school
institution. The undergraduate programs (BA, BSc) are usually 7 semesters long, after which
students can continue their studies in master’s programs for one and a half or two years. More than
twelve thousand students’ study at some program in full-time, correspondence or distance learning

mode in Hungarian or in some cases in English.

Regional competitiveness is at the core of the university development program, and the key to this
is primarily the development of innovation capacity and R&D&I (Research and Development and
Innovation) potential. The planned investments will ensure an efficient two-way flow of knowledge

between business and education, promoting the continuous renewal of human resources, the market
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orientation of the institution's training offer, and the increased international integration of its
g g

research activities (Széchenyi Istvan University, 2023).

Faculties of Széchenyi Istvan University
e Apéaczai Csere Janos Faculty of Humanities, Education and Social Sciences
e Audi Hungaria Faculty of Automotive Engineering
e Faculty of Agriculture and Food Sciences
e Faculty of Architecture, Civil Engineering and Transport Sciences
e Faculty of Health and Sport Sciences
e Faculty of Mechanical Engineering, Informatics and Electrical Engineering
e Faculty of Law
e Faculty of Performing Arts

e Kautz Gyula Faculty of Business and Economics

Doctoral Schools

e Doctoral Program in Business Administration Sciences

e Doctoral School of Law and Political Sciences

e Doctoral School of Multidisciplinary Engineering Sciences
e Doctoral School of Regional- and Economic Sciences

e Wittmann Antal Multidisciplinary Doctoral School of. Plant, Animal and Food Sciences

3.2. Website analytics

The Széchenyi Istvan University’s domain (sze.hu) investigation was conducted using specialised
tools, in particular the DomainTools website, which is designed to facilitate enquiries about specific
domains. In addition, Semrush, a comprehensive digital marketing analytics platform, was used to
gain valuable insights into website usage patterns, including metrics such as pages per visit and
average visit duration. These methodologies were integral to the comprehensive analysis of the

domain under review.

3.2.1. Domain overview
Figure 5 shows the domain profile of sze.hu and 7able 3 informs about the history of the domains

owned by the university. In addition to sze.hu, there are 2 other domains operating on the IP address

193.224.128.1. The oldest domain is szif.hu, where the second level domain is called "szif"
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(abbreviation of Széchenyi Istvan Fdiskola). In 2002, the institution changed status from a college
to a university; therefore, the domain name was changed to "sze" (abbreviation of Széchenyi
Egyetem). In 2006 the domain university-gyor.hu was created, but at the time of publishing this
research, it cannot be reached. The szif.hu URL (Uniform Resource Locator) navigates to the
uni.sze.hu website.

Figure 5. Domain Profile for sze.hu

Whois Record for 5Ze.hu

LI

-

Source: https://whois.domaintools.com/sze.hu

Table 3. History of Széchenyi Istvan University’s Website Domains

Domain Date of Creation
szif.hu 02-05-1995
sze.hu 05-11-2001

university-gyor.hu 17-03-2006

Source: Created by the author

The domain sze.hu was also analysed by Semrush. Figure 6 shows the distribution of the domain's
organic traffic with SEO (Search Engine Optimisation) keywords by country can be seen in
September 2023 and the organic traffic from 2016, because the free version of Semrush did not
show the traffic information between 2001 and 2016. SEO keywords are the words and phrases
that online marketing experts use in their web content to help people find the site through search

engines (Erdmann and Ponzoa 2021).

People from Hungary, Slovakia and Austria searched the most for one of the pages in the domain
sze.hu. There is almost 2% traffic share (3.100 visitors) from other countries. The used keywords
are discussed later. The organic traffic graph indicates changes in the amount of estimated organic

and paid traffic driven to the analysed domain (Semrush 2023).

Organic traffic refers to the number of visitors who land on the website through unpaid search

results. This means that the website is found by typing a query on a search engine and then clicking
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on one of the links that appeared in the search results (Semrush 2023). Széchenyi Istvan University
has not spent any money on online advertising and its’ organic traffic has been steadily increasing,
indicating the growing popularity of the university. Outlier periods occurred in the months of
March and August due to major academic events. In March there are 2 main relevant happenings
for students: the electronic examination day and the choice of specialisation. In August there are
also several relevant events for students, including the registration process through the Neptun
system, choosing subjects, enrolment and Freshers' Week (Schedule of Academic Year 2023/24).
Students seek information about these important events and other programmes on one of the
websites of the sze.hu domain during these months. Only the schedule of academic year 2023/24
was examined as the university’s website with this information was uploaded with the new

academic year and these academic events have been held in the same month for years.

Figure 6. Distribution by Country and Organic Traffic for sze.hu domain

Organic | Paid ™ 8M 1Y 2Y Alltime
Distribution by Country Organic Traffic 172,046/month
Countries Traffic Share Traffic Keywords 2 Organic Traffic Paid Traffic [3 Notes v
Worldwide ~ emmme  100%  177.3K 377K N
= HU ¢ 97% 172K 31.5K 129K
m SK <01% 11K 34 o
= AT <01% 966 299
Other 1.8% 31K 50K Jan 2016 Jan 2018 Jan 2020 Jan 2022

Source: https://www.semrush.com/analytics/traffic/overview/?q=sze.hu

The Figure 7 informs about the traffic metrics in September 2023. The websites of the sze.hu
domain was reached approximately 782,400 times which was 115.4% more, than in August 2023.
This includes all types of traffic, including organic traffic, direct traffic (when someone types the
website URL directly into their browser), referral traffic (when someone clicks on a link to the
website from another website), and paid traffic (when someone clicks on an ad to get to the
website). The unique visitor represents an individual's interaction with the website over time
(Google 2023), which in the case of sze.hu was approximately 174,000 users. Visitors opened 6.21
pages and spent an average of 12.27 minutes on these pages via the domain and time period under

review. Bounce rate refers to the proportion of visitors who exit a website after only viewing a
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single page. It measures how often users access a site without engaging or exploring further. A
desirable bounce rate is approximately 40% or lower, whereas a bounce rate of 60% or higher may
suggest a review of the content to make it more useful and appealing for users. (Semrush 2023).
The bounce rate for the domain sze.hu is excellent as it was 26.36% in September and has decreased

by 25.09% since August.

Figure 7. Traffic Metrics for sze.hu in September 2023

Visits Unique Visitors Pages [ Visit Avg. Visit Duration Bounce Rate

782.4K 174K 6.21 12:27 26.36%

T115.4% 169.09° +312% 12513% 125,00%

Source: https://www.semrush.com/analytics/traffic/overview/?g=sze.hu

The keyword overview is an important tool for analysing how Google evaluates and ranks a website
based on the queries that users enter. Tauble 4 shows the 10 most frequent keywords that led users
to one of the pages on the sze.hu domain from any devices. The position indicates the rank of a
webpage on the search engine results page (SERP) for a given query. A higher SERP position means
a higher visibility and click-through rate for the website. 8 of the top 10 keyword queries are in
position 1, meaning that the corresponding URL is the first result displayed for them. Traffic
represents the number of visits to the URL per month using the keyword as a query. The traffic has
been monitored by Semrush over the last 12 months and calculated a monthly average. The 3 most
visited pages of the sze.hu domain were the Neptun system, the official website and szelearning.
The traftic (%) shows the percentage of the total traffic generated by each keyword. The volume is
the average number of times per month that users search for a given keyword. Semrush estimated

this value by averaging the monthly searches over the last 12 months.
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Table 4. Estimated Keyword Overview for sze.hu

Keyword Position | Traffic | Traffic (%) = Volume URL
neptun sze 1 26.500 15.39 31.000 | netw6.nnet.sze.hu/
széchenyi istvan egyetem 1 14.500 8.41 18.100 | uni.sze.hu/
szelearning 1 9.700 5.62 12.100 | szelearning.sze.hu/
sze neptun 1 6.500 3.76 8.100 | netw5.nnet.sze.hu/
Neptun 10 5000 15.39 165.000 | netw6.nnet.sze.hu/
Sze 1 5.300 3.06 6.600 | uni.sze.hu/
sze learning 1 4.300 2.51 5.400 | szelearning.sze.hu/
eberjegyzek 8 2700 1.57 90.500 | e-berjegyzek.sze.hu/
moodle sze 1 2.300 1.34 2.900 | szelearning.sze.hu/
hatar sze 1 1.900 1.11 2.400 | user.sze.hu/

Source: https://www.semrush.com/analytics/traffic/overview/?g=sze.hu

3.2.2. Official website overview

The official website of the university, uni.sze.hu, and some of its subpages were overviewed. The

website offers three language options: Hungarian, English and Chinese. The website adopts a multi-

page layout; however, the navigation bars vary across the language versions and some Hungarian

pages do not have equivalent English/Chinese translations, which is especially evident on the

faculty subpages. The Hungarian site can be accessed at uni.sze.hu, while the English and Chinese

sites can be found at admission.sze.hu. A flag icon at the top right corner of the page allows the

user to switch the language. The design and branding of the university are consistent among the

language sites. However, there is some white space between the content on the Hungarian and

English sites when viewed from the desktop (Figure 8), which reduces the user-friendliness of the

sites (Manzoor et al., 2019).

Figure 8. White space on the official Hungarian and English SZE webpage

white space
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Source: https://www.uni.sze.hu
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The mobile versions of the Hungarian, English, and Chinese websites were also overviewed for
usability. A common issue identified on all three sites was the excessive use of white space, which
hide the amount of information displayed on the screen. Furthermore, the Hungarian mobile site
lacked a, which could pose a challenge for foreign users who wanted to access the English or
Chinese versions of the site. In addition, browsers do not show the university's English and Chinese
sites among the search results for the above-mentioned 10 most frequently used keywords related
to the site's content; therefore, it would be beneficial to include the language button on the
Hungarian site as well.

Figure 9. Hungarian, Chinese, English website in the sze.hu domain
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3.3. Facebook analytics

Széchenyi Istvan University has several official Facebook pages which includes the main page,
pages of certain faculties, pages of certain departments, page of the fresher’s week, pages of college
of advanced studies, pages of the Student Union, alumni page, page of the Scientific Students’
Association, page of certain courses, and pages of the university’s libraries. Mainly Facebook
groups have been created for the courses because of the community. In these groups students help

each other to answer academic questions.
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During the Facebook reviewing it was found that not every faculty and department has page on the
examined platform making the university image a bit inconsistent. Only 4 faculties utilize the
benefit of a Facebook page such as the Apaczai Csere Janos Faculty of Humanities, the Education
and Social Sciences; the Faculty of Agriculture and Food Sciences; Faculty of Law; and the Kautz

Gyula Faculty of Business and Economics.

For this research paper, the main official Facebook page, called Széchenyi Istvan Egyetem, was
analysed since it reaches the most college students. The page has approximately 27.000 likes and

28,000 followers in October 2023.

This study collected data from a Facebook page using Facepager version 4.5.3, a tool that can fetch
publicly available data from YouTube, Facebook, and other websites based on APIs (Application
Programming Interface) and web scraping (Jiinger, and Keyling, 2019). The data collection period
was from September 1, 2022, to September 31, 2023. The data was stored in a SQLite database
and exported to a CSV file for analysis. The analysis was performed using the Python programming

language. Below are the column names that were included in the study:

o Message (post text),

o created_time (When was the post published),

o like.summary.total count (number of likes on the post),

e Jove.summary.total count (number of love reactions on the post),

e haha.summary.total _count (number of haha reactions the post),

e wowsummary.total _count (number of wow reactions the post),

e sad.summary.total_count (number of sad reactions the post),

e angry.summary.total _count (number of angry reactions the post),

e comments.summary.total _count (number of comments on the post),

e shares.count (number of shares on the post),

e message tags.0.name, message_tags.l.name, message_tags.2.name,
message_tags.3.name, message_tags.4.name, message_tags.5.name (occurring hashtags
in the post)

o permalink url (link of the post).

22



Four additional columns have been added to the csv file for further analysis: engagement rate,
message _number of char (length of a post), number of hashtags, and topics. The engagement
rate was calculated by adding the number of likes, reactions, comments, and shares together and
dividing by the current number of page followers. The topics column only examined the most
engaging month based on the engagement rate. The created time was broken down into year,
month, and day (from 1 to 31), day of the day (from Monday to Sunday) columns for more

detailed time correlations.

3.3.1. Descriptive Statistics
In the examined period 514 posts were published. The descriptive statistics, Table 5, offer valuable

insights into the Facebook data. On average, posts were made in the latter half of the year,
predominantly during the middle days of the month, with most posts published on weekdays. The
length of the post messages varied widely (standard deviation is 314) with a mean character count
of approximately 501. Regarding user engagement, posts received an average of around 47 likes,
3 love reactions, and occasional haha, wow, sad, and angry reactions. Additionally, the data shows
a wide range in the number of comments, suggesting that certain posts had more extensive
discussions than others. The presence of hashtags in posts was relatively infrequent, with an
average of around 1.8 hashtags per post. The engagement rate, the key metric, ranged widely,
indicating varying levels of user interaction across different posts. These findings highlight the
diverse nature of user interactions on the platform, with posts eliciting a range of emotional

responses and differing levels of engagement.

Table 5. Facebook Data Descriptive Statistics

year month day day of the week
mean 2022.645914 6.70428 15.90856 3.570039
std 0.478701 3.408809 8.569712 1.80533
min 2022 1 1 1
max 2023 12 31 7
message _number of char | like.summary.total count | love.summary.total count haha.summary.total count
mean 500.708171 47.389105 3.114786 0.344358
std 314.25888 104.924777 7.599916 4.643226
min 0 0 0 0
max 3294 1896 86 101

| wow.summary.total count | sad.summary.total count | angry.summary.total count | comments.summary.total count
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mean 0.276265 0.044747 0.009728 1.439689
std 3.868393 0.471344 0.132095 19.605596
min 0 0 0 0
max 87 8 2 439
shares.count | number_of hashtags | engagement rate

mean 4.297665 1.838521 11.073218

std 9.541278 2.152834 24.056186

min 0 0 0

max 127 6 392.412451

Source: Created by the Author

3.3.2. Post Text Statistics
In this section the posts’ texts were analyzed by Python. A code was written which shows the 20

most frequent words occur in the posts in the examined one year period.

The table 6 shows the word 20 most occurred word frequency of the university’s Facebook posts.
Hungarian words dominate the content, indicating a strong focus on the local audience. Words like
"az" (723), "és" (660), "széchenyi" (539), "istvan" (476), and "egyetem" (463) are frequently used,
reflecting the university's emphasis on its Hungarian identity. The presence of words like "https"
(344), “hu” (330), and "www" (212) suggests a high number of references and links shared in the
posts, indicating a focus on providing external resources and information. The word "uni" (190)
also appears, likely referencing the university itself. English word "the" (445) is present, possibly
indicating some content aimed at international students. However, the overall dominance of
Hungarian words in the posts highlights the university's primary focus on the local audience, with

an emphasis on sharing references and information through links (https, hu, and www).

Table 6. Word frequency of Facebook posts

Index 1 2 3 4 5 6 7 8 9 10
Word a az és | széchenyi | istvan | egyetem | the | sze | https hu
Frequency | 2339 723 660 539 476 463 445 | 430 | 344 330
Index 11 12 13 14 15 16 17 | 18 19 20
Word is tovabbi | and hireink | szehirek | www of | uni | post | részletek
Frequency | 305 255 228 223 223 212 209 | 190 | 181 179

Source: Created by the Author
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3.3.3. Monthly and Daily Engagement

As it can be seen on the figure 10, the monthly posts and the average monthly engagement of
students in Széchenyi Istvan Egyetem Facebook page was analyzed using Python. Two bar charts
were created to visualize the posting frequency and monthly average engagement values from
September 2022 to September 2023. The bar chart shows that the monthly average engagement

values vary significantly over the time period.

The data shows a recurring trend in the University's Facebook posts over the twelve-month period.
There was a steady increase in posts from September onwards, peaking in October with 58 posts,
but declining until December. The pattern repeated in 2023, with 38 posts in January, a slight
increase in February and March, and a decrease in April and May. The frequency of posts remained
stable in June and July but dropped to 26 posts in August. These data correspond to the typical
structure of an academic year, as the autumn semester starts in September and ends in December,
and the spring semester starts in February and ends in May. The higher number of posts in the
early months, particularly in October and March, can be compared to the high volume of
information and communication at the beginning of the semester. Conversely, the decrease in posts
from December to February corresponds to the winding down of activities and reduced
communication as the semester progresses. This pattern suggests a correlation between the
university's online engagement and the academic calendar, highlighting the influence of the

semester structure on its social media activity.

The highest value was observed in December 2022, which was 35.95, while the lowest value was
observed in June 2023, which was 4.98. The bar chart also reveals some seasonal patterns, such as
higher engagement values in the winter months and lower engagement values in the summer
months. It is surprising that posts in December received much higher engagement compared to
other months, despite being the second lowest in terms of quantity, with only 29 posts. This
highlights the quality of content shared in December. To find the reasons for these patterns, the

posts published in December 2022 were examined by topic.
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Figure 10. Monthly Posting Frequency and Engagement
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Source: Created by the Author

After reviewing the University's Facebook posts in December, four topics were defined and the
posts allocated to them. The topics were: success of organisations, students, teachers, enhancing
the image of the university, opportunities and news for students, university-related news for
general audience; and university-related information for secondary school students. The author

also calculated the mean engagement rate for each topic (table 7).

The results showed that the most frequent topic was the success of organisations, students, teachers,
enhancing the image of the university, with 10 posts, followed by opportunities and news for
students, with 9 posts. The least frequent topics were university-related news for general audience
and university-related information for secondary school students, with 5 posts each. However, the
mean engagement rate revealed a different pattern. The highest mean engagement rate was for the
topic of university-related information for secondary school students, with 71.71, followed by
opportunities and news for students, with 54.13. The lowest mean engagement rate was for the
topic of success of organisations, students, teachers, enhancing the image of the university, with
11.91, followed by university-related news for general audience, with 15.53. In order to better
match the interests and preferences of the target audience, a detailed review of the content strategy

would be needed.
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Table 7. Topic Frequency and Engagement Rate

Topics Frequency | Engagement
(December) Rate
University-related information for secondary school students 5 71.71
Opportunities and news for students 9 54.13
University-related news for general audience 5 15.53
Success of organisations, students, teachers, enhancing the image of the university 10 11.91

Source: Created by the Author

The results on figure 11 showed that the frequency of posts varied throughout the week, with the
highest number of posts on Tuesday (93 posts), followed by Wednesday (90 posts) and Thursday
(92 posts). The lowest number of posts was on Sunday (39 posts), followed by Saturday (46 posts)
and Monday (77 posts). The engagement rate also varied throughout the week, with the highest
average engagement rate on Sunday (13.26), followed by Tuesday (13.35) and Wednesday (13.05).
The lowest average engagement rate was on Friday (7.52), followed by Thursday (9.81) and
Monday (10.28).

Figure 11. Daily Posting Frequency and Engagement
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3.3.4. Correlation
The Pearson correlation coefficient was used to measure the strength and direction of the linear

relationship between examined variables. The results were calculated with the assistance of Python

programming language.
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The correlation was applied the relation between the daily post frequency and daily average
engagement rate on the university’s Facebook page. The result was r = -0.074, indicating a very
weak negative correlation between the two variables. This suggests that higher post frequency is

associated with lower engagement rate, but the relationship is not statistically significant

A correlation heatmap was applied to the available columns using Python code. The heatmap shows

the potential correlation of all the column's data with other variables (figure 12).

The findings revealed several key insights. Firstly, there was a strong negative correlation between
message length and most reaction types, indicating that shorter messages tend to receive more
engagement. In addition, the analysis demonstrated a significant positive correlation between the
number of hashtags used and engagement rate, suggesting that strategic hashtag utilization can
boost user engagement. Moreover, the data highlighted a high positive correlation between various
reaction types (like, love, haha, wow, sad, and angry) and engagement rate, particularly likes,
shares, and comments, indicating that these interactions play a pivotal role in enhancing overall

engagement.

Figure 12. Facebook Correlation Matrix

Correlation Heatmap of Selected Columns

year SRR F-0.02-0.010.04-0.050.03 0.03 0.02-0.02-0.04-0.07-0.010.20-0.05 v
month ZU¥FENeL]0.03 0.01-0.030.08 0.05 0.02-0.03-0.01-0.010.08 0.02-0.130.08 08
day -0.020.03 p¥e[e]-0.020.01 0.00 0.01 0.04 0.06 0.07 -0.05-0.050.00 0.04 0.00
day_of the_week —0.010.01 -0.02§¥s[1}-0.09-0.030.08 0.04-0.05-0.040.00-0.020.00 0.02-0.02 - 0.6
message_number_of char -0.04-0.030.01 -0.09¥¢e].0.11-0.100.08-0.07-0.07-0.00-0.04-0.040.13-0.11
like.summary.total_count —-0.050.08 0.00-0.03-0.11¥sJe] 0.45 0.13 0.32 0.30 0.25 0.25 0.06 o
love.summary.total_count -0.03 0.05 0.01 0.08-0.100.45 ¥[8} 0.02 0.05 0.13-0.020.25 0.33 0.00 0.51 o2 €
haha.summary.tetal_count -0.03 0.02 0.04 0.04 0.08 0.13 0.02 pM1]0.23 0.22 0.08 0.10 0.05-0.040.17 %
wow.summary.total_count -0.02-0.030.06 -0.05-0.070.32 0.05 0.23 pMele}elv440.03 0.03 0.12-0.040.33 -0.0 S
sad.summary.tetal_count -0.02-0.010.07 -0.04-0.070.30 0.13 0.22 [Oy//¥ele] 0.18 0.10 0.12-0.020.32
angry.summary.total_count -0.04-0.01-0.050.00-0.000.25-0.020.08 0.03 0.18 p¥#ls]0.01 0.12-0.040.22 02
comments.summary.total_count -0.070.08 -0.05-0.02-0.040.25 0.25 0.10 0.03 0.10 0.01 p¥els]0.07 0.08 0.40 s
shares.count -0.010.02 0.00 0.00-0.04 0.330.050.12 0.12 0.12 0.07 pMel8) 0.09 .
number_of_hashtags -0.20-0.130.04 0.02 0.13 0.06 0.00-0.04-0.04-0.02-0.040.08 0.09 pMe[s]0.07 0.6

engagement_rate —0.050.08 0.00—0.02—0.10.51 0.17 0.33 0.32 0.22 0.40 0.07 gNelu]
0

>
©
T

year
month -

shares.count -

day_of the week -
engagement_rate

number_of_hashtags -

message_number_of char -
like.summary.total_count
love.summary.total_count -
haha.summary.total_count -
wow.summary.total_count -
sad.summary.total_count -

angry.summary.total_count -

comments.summary.total_count -

Source: Created by the Author

28



Number of Shares

3.3.6. Regression

Based on the correlation results, one of the relevant most and least correlated variables were also

used to measure regression (see figure 13 and figure 14).

The first linear regression analysis was conducted to explore the relationship between the number
of likes (x) and the number of shares (y) on the Széchenyi Istvan University’s main official

Facebook page. The regression equation derived from the analysis is as follows: y=0.06x+1.46

The regression analysis found a coefficient of approximately 0.06, meaning that on average, for
every additional like a post receives, there is an expected increase of 0.06 shares. This finding
suggests a positive and significant relationship between likes and shares, meaning that higher levels
of user approval, as indicated by likes, correspond to increased sharing behaviour, all other factors
remaining constant. Furthermore, the intercept of 1.46 suggests that even if a post does not receive

likes, there is a baseline level of sharing activity.

In addition, the mean squared error (MSE) of 51.34 indicates the average squared difference
between the observed and predicted values. While the model provides useful information, there is
inherent variability in the data that cannot be completely captured, highlighting the complexity of

social media engagement dynamics.

Figure 13. Linear Regression: Number of Likes and Number of Shares
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The second linear regression analysis summarizes the relationship between post length (x) and
engagement rate (y) on the Széchenyi Istvan University’s main official Facebook page. The

regression equation, y = -0.01/x+15.30
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Engagement Rate

The coefficient for post length is approximately -0.01. It indicates that for each unit increase in
post length, the engagement rate is expected to decrease by 0.01 units, and the baseline engagement
rate when post length is zero is 15.30 (intercept). There is a small negative effect, indicating that

longer posts are associated with slightly lower engagement rates.

The MSE of 570.54 suggests that there is a moderate amount of variability in engagement rates
that is not explained by post length alone. This variability could be due to other factors not
considered in the current analysis, or it could reflect the inherent complexity of the relationship

between post length and engagement rate.

Figure 14. Linear Regression: Post Length and Engagement Rate
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Monitoring engagement metrics over time is valuable. Identify trends and adjust content strategy
accordingly. If a particular type of content, posting time, post length, or the number of hashtags is

consistently performing well, focus more on those aspects.

3.4. Instagram analytics
Széchenyi Istvan University has several official Instagram accounts as well which includes the

main account (szechenyi.istvan.egyetem), account for the international students (szeinternational),
accounts of faculties, accounts of the fresher’s week, accounts of college of advanced studies,
account of the Student Union, page of the Scientific Students’ Association, and page of the

university’s campus library.
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It is worth noting that every faculty has an Instagram account, which is maintained by the Student
Union, and the university has an Instagram account for international students, which is maintained

by the Student Committee of Foreign Affairs.

For this article, the main official Instagram account, called szechenyi.istvan.egyetem was analysed

since it reaches the most college students. The account has 7,387 followers in 1 November 2023.

This study collected data from the Instagram page using a python library called Instaloader. The
data collection period was from September 1, 2022, to September 31, 2023. The analysis was
performed using the Python programming language. Below are the column names that were
included in the research:

e message (post text),

e created time (when was the post published),

e like (number of likes on the post),

e comment (number of comments on the post),

e permalink url (link of the post).

The CSV file now contains four more columns for analysis: engagement rate,
message number of char (post length), number of hashtags, and topics. The number of likes and
comments combined was added, and the result was divided by the total number of page followers
to determine the engagement rate. Based only on the engagement rate, the topics column looked at
the month that was the most engaging. For more in-depth time-based correlations, the created time
was divided into columns for the year, month, and day (from 1 to 31) and day of the day (from
Monday to Sunday).

3.4.1. Descriptive Statistics
In the one-year period 157 posts were published. The descriptive statistics of the year shows a mean

year of 2022.69 reflecting that more posts were created between January and September 2023 than
between September and December 2022. On a monthly basis, the mean of 6.57 suggests a steady
flow of content throughout the year, while the mean day of 16.24 highlights a consistent posting
schedule within each month. Looking at the day of the week, the mean of 3.61 suggests an even
distribution of posts, indicating that the University's Instagram team maintains a balanced presence
across weekdays and weekends. In terms of content characteristics, the mean message length of

530.58 characters shows that a significant amount of information is shared in each post. The
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average number of likes of 295.98 indicates a moderate level of engagement, with posts receiving
varying degrees of attention from the audience. In addition, the data shows an average of 1.34
comments per post and 4.68 hashtags, highlighting the interactive nature of the content. The
calculated engagement rate, with an average of 4.02, shows a positive response from the audience,
despite the wide variability in engagement between posts. These findings provide valuable insights
into the University's Instagram strategy, suggesting areas for optimisation and highlighting the

impact of post timing and content composition on user interaction and engagement.

Table 8. Descriptive Statistics

year month | day day of the week
Mean | 2022.69 6.57 16.24 3.61
Std 0.46 347 8.58 1.89
Min | 2022 1 1 1
Max | 2023 12 30 7
message_number_ of char | like comment | number_of hashtags | engagement rate
Mean | 530.58 295.98 | 1.34 4.68 4.02
Std 356.78 196.33 | 11.82 3.43 2.66
Min | 72 19 0 0 0.26
Max | 1564 910 148 14 12.32

Source: Created by the Author

3.4.2. Post Text Statistics
The analysis of word frequency (table 9) in the university's Instagram posts reveals interesting

patterns in the use of words. Among the most frequently occurring words, "a" dominates the list
with a frequency of 720, followed by common articles such as "the" (248) and Hungarian
equivalents such as "az" (226) and "és" (226), highlighting the bilingual nature of the university's
communication. Furthermore, specific terms related to the university community are prominent,
including 'sze' (185), 'gydr' (117) and 'széchenyi' (101), emphasising the local and institutional
context of the posts. Furthermore, the presence of "unisze" (96) and "széchenyiegyetem" (80)
underlines the university's efforts to brand itself on social media platforms. Interestingly, the
inclusion of words such as "hogy" (84) indicates the prevalence of informative or explanatory
content, while the frequent appearance of personal pronouns such as "you" (78) suggests an

interactive approach, possibly engaging directly with the audience. This analysis provides valuable
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insights into the university's communication strategies and audience engagement on Instagram,

shedding light on the linguistic nuances used in their online interactions.

Table 9. Instagram Word Statistics

Index 1 2 3 4 5 6 7 8 9 10
Word a the az is sze is gylr | széchenyi | of | unisze
Frequency | 720 | 248 | 226 226 185 121 | 117 101 98 96
Index 11 12 13 14 15 16 17 18 19 20
Word hu | hogy | and | szechenyiegyetem | you | istvan | to | egyetem | in egy
Frequency | 87 84 81 80 78 75 75 70 56 55

Source: Created by the Author

3.4.3. Monthly and Daily Engagement
The figure 15 and figure 16 highlights the significance of analyzing posting frequency in

conjunction with engagement rates across different months and days of the week.

The university maintained a consistent posting frequency throughout the study period. The number
of posts published per month varied slightly, ranging from 9 to 14 posts. This consistent posting
strategy reflects a structured approach to content dissemination, ensuring regular engagement with

the audience.

Analysing the data, there is a potential correlation between posting frequency and engagement
rates. Months with higher posting frequencies, such as September 2022, January 2023 and July
2023, coincided with peaks in engagement rates. This correlation suggests that a consistent and
frequent posting schedule could have a positive impact on audience engagement, creating a

community and interaction among followers.
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Figure 15. Monthly Posting Frequency and Engagement
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The most engaged month was September 2023 with 11 posts. These posts were mainly about

Freshers' Week and some other university events. The pictures were taken at the university, using

the logo colours and design that symbolise the university's image.

The university posted most frequently on Wednesday (Day 3) with 33 posts, followed closely by
Monday (Day 1) with 27 posts. In contrast, Sunday (Day 7) recorded the lowest posting frequency

with 13 posts. This disparity in posting frequency provides an initial insight into the university's

content dissemination strategy.

Examining engagement rates corresponding to each day of the week, it is evident that posts made
on Wednesday received the highest engagement rate (4.85), closely followed by posts on Thursday

with an engagement rate of 4.41. In contrast, posts made on Sunday received the lowest

engagement rate at 3.33.

Figure 16. Daily Posting Frequency and Engagement
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The findings suggest that mid-week posts, particularly on Wednesday and Thursday, tend to garner
significantly higher engagement from the audience. This indicates a potential preference among
followers for content during the middle of the week, possibly aligning with their online activity

patterns.

3.4.4. Correlation
The heatmap was also applied for the Instagram data in order to get a comprehensive picture about

the possible relations (figure 17).

The strong negative correlation between 'year' and 'month' (-0.76) indicates a consistent monthly
pattern in the university's Instagram activity over this period. This suggests that the university's
social media team maintained a stable posting schedule, possibly aligning their content strategy
with specific events or academic calendars. Furthermore, the positive correlation between
mumber of hashtags' and both 'year' (0.34) and 'engagement rate' (0.20) suggests a growing trend
in hashtag usage, potentially reflecting the university's efforts to increase visibility and
engagement. The correlation matrix also shows a significant positive relationship between 'like’'
and 'engagement rate' (1), confirming the crucial role of likes as a primary driver of overall
engagement during this period. In addition, the negative correlation between
'message number of char' and 'engagement rate' (-0.15) highlights the trend that could be seen
on Facebook as well. It suggests that shorter messages may have contributed to higher engagement
rates in 2022 and 2023, suggesting that concise and impactful content resonated well with

audiences.
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Figure 17. Instagram Correlation Matrix
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3.4.5. Regression

Regarding the regression between the post length and engagement rate was not measured because
of an extremely high MSE which would be 6.856 indicates the average squared difference between
the actual engagement rates and the engagement rates predicted by the regression model. Since the
engagement rate scattered between 0 and 12, it can be concluded that the linear regression model
would not fit in this case. Other variables have not examined regression-wise since these one of the

most relevant and correlated variables. The points can be seen on figure 18.
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Figure 18. Representation of Engagement Rate and Post Length
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The figure 19 reveals a remarkable trend in Instagram engagement in relation to the use of hashtags.
The empirical evidence suggests that there is a positive correlation between the number of hashtags
used and the engagement rate, up to a point. Specifically, the engagement rate seems to peak when
around 8-9 hashtags are used. This finding suggests that a moderate number of hashtags can be

strategically advantageous for maximising engagement on social media platforms.

However, it 1s also observed that beyond this optimal range, the engagement rate experiences a
decline. This drop in engagement when using more than 9 hashtags could be due to various factors,
such as perceived spamming or a dilution of content focus. As a result, the data cautions against

the excessive use of hashtags, which can be counterproductive.

In conclusion, the data highlights the importance of a balanced approach to hashtag use in social
media marketing strategies. By optimising the number of hashtags, content creators and marketers

can potentially increase audience interaction and engagement with their posts.
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Figure 19. Engagement Rate and Number of Hashtags
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3.5. Twitter analytics

The university utilizes its Twitter page to disseminate updates regarding its activities,
achievements, and events. Currently, the page boasts 132 followers while following 35 other
accounts. However, following Elon Musk's acquisition of the company and his transformation into

X, the free scraping service for academic research is no longer available (Twitter 2023).

During the examined period, the Twitter page could not be analyzed without APl commands.

Nevertheless, it was reviewed, and an overall report was generated.

The site mainly shares news, events, achievements, and opportunities related to the university and
its faculties, students, staff, and partners. It also retweets relevant posts from other accounts, such
as the Hungarian Ministry of Innovation and Technology, the European Commission, and Audi
Hungaria. The site uses the hashtag #SzéchenyiEgyetem to promote its brand and identity. It also
uses other hashtags related to its topics, such as #AudiHungaria, #ErasmusPlus, #HorizonEurope,
and #SportForumHungary. The page posts mostly in Hungarian, but occasionally in English or
German, depending on the target audience and the content. It also uses emojis, images, videos, and
links in order to make the posts more engaging and informative. The site has a consistent and
professional tone and style, and follows the Twitter's guidelines and best practices. It responds to

comments and mentions from other users, and engages with its followers and the wider community.
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The university's Twitter page only has 135 followers, despite having a good content strategy. This
may indicate that a significant percentage of the page's intended audience is not being reached.
Furthermore, by replying to comments and retweeting relevant tweets, the university could gain

additional exposure from its followers.

The online platform could benefit from better use of visual components to highlight the university's
impact, creativity and research, using infographics, charts, graphs and animations. This could help
to attract more interest and attention from potential funders, partners and students. It could also
explore additional opportunities for networking and collaboration with other relevant audiences,
such as alumni, media, business, academia or civil society. In addition, this could increase the

university's visibility and reach, while adding value and impact for all its stakeholders.

3.6. LinkedIn analytics

LinkedIn's terms and conditions prohibited the scrapping of posts into a CSV file, therefore an

overview was adapted on the University's LinkedIn profile, as well as on Twitter (LinkedIn 2023).

The Széchenyi Istvan University's LinkedIn page witnessed steady growth, reaching 9,000
followers in October 2023, indicating a strong and expanding online community interested in the
institution's activities and updates. The alumni network also experienced growth, with 9,232 past

students engaging with the university's LinkedIn content in November 02.

The university shared posts showcasing notable achievements, such as faculty research
breakthroughs, student accomplishments, and innovative projects. These posts served to highlight

the institution's academic excellence and contributions to various fields.

Regular updates about the university's programs, events, and initiatives were shared to keep the
audience informed. These posts included details about upcoming seminars, workshops, and
conferences, providing valuable information to current and prospective students, alumni, and other

followers.

To strengthen the connection with the alumni community, the university featured alumni spotlights,
sharing success stories and career achievements of notable graduates. These posts celebrated the

accomplishments of past students, fostering a sense of pride among the alumni network.
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Considering the university's global audience, all posts were primarily in English, ensuring
accessibility and understanding for followers from diverse linguistic backgrounds. This approach

allowed the institution to effectively communicate its message to a broader international audience.

3.7. TikTok analytics

Széchenyi Istvan University also has a few official TikTok accounts, including the main account

(university _gyor) and the accounts of the College of Advanced Studies.

It can be seen that the appearance of the university and its organisations is much lower than in other
social media sites. It might be worthwhile to create more TikTok accounts, as a lot of views can be

gained in a short period of time.

For this article, the main official TikTok account, called university of gyor, was analysed since it reaches
the most college students. The page has approximately 3644 followers and 765.000 likes on its posts in
October 2023.

This study collected data manually as no TikTok scrapper programme was available and only 34 video was
published in the examined period of time. The analysis was performed using the Python programming

language. Below are the column names that were included in the study:

e message (post text),

e created_time (when was the post published),
e topics (what is the post about),

e video_length (length of the published video post),
e message_number_of char,

e number_of hashtags

e views

o like

e comment

e repost (humber of shares on the post)

e saved_video

e engagement_rate

e year, month, and day (from 1 to 31), day_of the_day (from Monday to Sunday)
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3.7.1. Descriptive Statistics
34 video posts were published between September 2022 and September 2023. The university's

TikTok accounts exhibit noticeable temporal patterns, with an average of 2.68 videos posted daily,
peaking around the 15th of the month and slightly favouring Thursdays for uploads. These videos
typically have a length of around 25.18 seconds and receive an average of 20,867 views, 1,163.15
likes, 7.06 comments, 114.59 reposts and 82.32 saves. The video messages that accompany these
posts contain an average of 184.21 characters and are accompanied by an average of 8.71 hashtags.
The engagement rate, calculated as the ratio of total interactions to views, is 5.46%. There is
considerable variability in the engagement metrics, as shown by the standard deviations of views,
likes, comments, reposts and saved videos (fable 10). This comprehensive analysis provides
valuable insights into the dynamics of the university's TikTok account, providing a foundation for

further research and strategic planning.

Table 10. TikTok Data Descriptive Statistics

year month day day_of the_ coded_topics video_length_s | views
week
Mean | 2022.76 | 6.32 15.56 3.35 2.68 25.18 20866.94
Std 0.43 3.55 7.25 1.55 1.15 16.91 37149.19
Min 2022 1 1 1 1 4 3417
Max 2023 12 30 6 5 78 183600
like comment | repost | saved_video message_number | number_of Engage-
_of char hashtags mentrate
Mean | 1163.15 | 7.06 114.59 | 82.32 184.21 8.71 5.46
Std 247548 | 18.15 268.58 | 211.87 61.19 2.56 2.05
Min 91 0 1 2 89 0 1.89
Max 13600 102 1467 1112 342 12 9.81
Mean | 1163.15 | 7.06 114.59 | 82.32 184.21 8.71 5.46

Source: Created by the Author

3.7.2. Hashtag and Topics Statistics

Analysis of the hashtag usage of the university's TikTok account revealed several key findings that
shed light on the engagement dynamics of the platform (figure 20). Among the top ten hashtags,

'#unisze' and '#sze' emerged as the most frequently used, each appearing in 30 videos, indicating a
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consistent branding effort by the wuniversity community. In addition, the hashtag
#szechenyiegyetem appeared in 29 videos, highlighting the importance of the university's full name
in online discourse. The popular TikTok trends "#foryou" and "#foryoupage" were also
prominently featured, with 27 and 26 occurrences altogether, indicating the university's active
participation in broader TikTok trends. The hashtag #fyp was used in 25 videos, indicating an
alignment with the platform's viral content strategy. In addition, the location-specific hashtags
'#gyor' and '#gyOr' were used in 11 and 7 videos respectively, highlighting the regional connection
of the university's content. These findings not only demonstrate the university's ability to capitalise
on popular TikTok trends, but also reflect its strategic use of location-based hashtags to engage

with a wider audience.

Figure 20. Top 10 Most Frequent Hashtags in Messages (Posts)
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The analysis of the university's TikTok topics frequency during the period under study reveals
several notable findings (figure 21). First and foremost, it is important to note that a total of 34
videos were published during this period. This relatively small number of videos is indicative of

the university's modest presence on the TikTok platform. The data therefore provided a unique
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opportunity to examine the content in more detail. It was found that the videos were distributed
across five distinct themes, each with varying frequencies. Notably, 'About the University and
Facilities' emerged as the most prevalent theme, with 11 videos dedicated to showcasing the
institution and its resources. In addition, "TikTok Trend" also received 11 video representations,
highlighting an engagement with popular trends on the platform. 'Freshers' week' and 'University
event' were also significant, with 4 and 5 videos respectively, indicating a focus on student life and
university events. Furthermore, the inclusion of 'Famous artist' content, with 3 videos, suggests an

effort to capitalise on the appeal of celebrities such as Valmar and DJ Metzker Viktoria.

Figure 21. Topics Frequency
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3.7.3. Daily Engagement

Due to the few numbers of post was published in the examined period only the frequency of each

day of the week and its engagement rate was measured.

Analysing the TikTok engagement and posting data provided by the university, it is clear that there
are discernible patterns in user activity and content distribution throughout the week. The
engagement data for each day of the week illustrates the average frequency of engagement, ranging
from 1 (Monday) to 6 (Saturday), with varying levels of user interaction. Notably, Saturday (day
5) has the highest engagement frequency at 7.21, indicating a peak in user activity, while
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Wednesday (day 3) has the lowest engagement frequency at 4.5. On the other hand, the post
frequency data shows the number of posts made by users on each corresponding day of the week.
Interestingly, Mondays (Day 1) and Thursdays (Day 4) have the highest posting frequency, with 8
posts each, while Saturdays (Day 6) and Tuesdays (Day 2) have the lowest posting activity, with 4
posts each. These findings provide valuable insights into user behaviour on TikTok and highlight
potential opportunities for targeted content creation and engagement strategies aimed at

maximising user interaction across different days of the week.

Figure 22. Daily Posting Frequency and Engagement
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3.7.4. Correlation
Analyzing the matrix, several interesting patterns emerge. For instance, there is a strong negative

correlation between the month and year, suggesting a cyclical trend in the university TikTok
activities over the months and years. Additionally, "views," "like," "comment," and "repost" are
highly correlated with each other, indicating that videos with more views tend to have more likes,
comments, and reposts. Additionally, the number of hashtags used in a video exhibits a strong
positive correlation with the coded topics, suggesting that certain topics are associated with the use
of hashtags. On the other hand, post text length ("message number of char") and engagement rate
have negative correlations with several other attributes, implying that shorter messages and lower

engagement rates are linked to certain video characteristics.
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Figure 23. TikTok Correlation Matrix

Correlation Heatmap of Selected Columns
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3.7.5. Regression

The relationship between the number of likes and the number of reposts of the university's TikTok
videos was investigated using simple linear regression analysis which is showcased on figure 24.
The results showed that there was a positive and significant correlation between the two variables,
with a coefficient of 0.11 and an intercept of -7.92. This means that for every additional like, the
expected number of reposts increases by 0.11, and if there are no likes, the expected number of
reposts is -7.92. The regression equation can be written as y = 0.11x +-7.92, where y is the number
of reposts and x is the number of likes. The mean square error of the regression model was 4033.26,
which is the average deviation of the observed values from the predicted values. The regression
model explained 10.53% of the variation in the number of reposts, as indicated by the coefficient
of determination (R-squared). The results suggest that the university's TikTok videos are more
likely to be reposted by viewers if they receive more likes, and that the number of likes is a good
predictor of the number of reposts. However, the results also suggest that there are other factors
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that influence the number of reposts, such as the content, quality and timing of the videos, which

are not captured by the regression model.

Figure 24. Linear Regression: Like and Repost

Linear Regression: Like and Repost

0 2000 4000 6000 8000 10000 12000 14000
Like

Source: Created by the Author
This relationship between the post length and the reposts is clarified by the regression analysis
(figure 25), which has coefficients of [-1.11] and an intercept of 318.31. The examined variables
are inversely correlated, as indicated by the negative coefficient, with fewer reposts occurring for
longer posts. This research implies that content on TikTok may become more viral if it is shorter.
In addition, the regression model's accuracy is measured by the MSE of 6565.84, which shows how
closely the model's predictions match the actual data points. The key aspect of this relationship is
captured by the regression equation, which can be briefly written as y = -1.11x + 318.31. This
equation offers a quantitative basis for comprehending the dynamics of user involvement on the

university's TikTok platform.

Figure 25. Linear Regression: Post Length and Repost

Linear Regression: Post Length and Repost
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Source: Created by the Author
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3.8. Summary
In this part, the findings have been summarised and some recommendations and conclusions have

been added for the website and each of the platforms.

3.8.1. Website

In conclusion, the investigation of Széchenyi Istvan University’s domain (sze.hu) was carried out
using specialized tools, notably the DomainTools website and Semrush, a comprehensive digital
marketing analytics platform. These tools provided valuable insights into website usage patterns,
enabling the analysis of metrics such as pages per visit and average visit duration. The findings
indicated that the website has successfully attracted a significant number of users, with keyword
analytics identifying key terms driving traffic to the site. Furthermore, the analysis suggested areas
for improvement, specifically enhancing mobile responsiveness and adding a language button to
the main Hungarian site on mobile devices. Overall, these methodologies were crucial in
conducting a thorough examination of the domain, offering valuable recommendations for its

further development and optimization.

3.8.2. Facebook

For a clear and consistent image of Széchenyi Istvan University, each department and faculty would
use a Facebook page and each course would have a Facebook group. As the university is
internationalizing, all the posts should be translated into English, as the information could be useful
for foreign students as well. It is very important to emphasize the quality of the posts rather than
the quantity. December showed high engagement despite fewer posts, indicating that well-curated,
relevant content captures the audience's attention. Tuesdays, Wednesdays, and Thursdays
consistently had higher post counts. It is recommended to focus on important announcements,
events, and engaging content on these days when audience activity is at its peak. Despite lower
post counts, engagement rates were higher on Sundays. Posting important updates or engaging
content on Sundays would be beneficial as it would capture the attention of a more engaged
audience. Writing concise posts, using more strategic hashtags, and encouraging likes, shares, and

comments to increase social media engagement are also recommended.

3.8.3. Instagram
The Instagram account of Széchenyi Istvan University (@szechenyi.istvan.egyetem) is an effective

way of promoting the university’s brand, values, and achievements to a wide and diverse audience.
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The account posts high-quality photos and videos that showcase the university’s modern facilities,
academic programs, research projects, student life, and social events. The account also engages
with its followers by asking questions, sharing stories, and using hashtags. The account has almost
8000 followers and receives hundreds of likes and comments on each post. The account’s marketing

strategy reflects the university’s motto: “Széchenyin tanulni jo!” (It is good to study at Széchenyi!)

The research highlights the dynamic nature of audience interaction on Instagram, exemplified by
the interplay between posting frequency, seasonal patterns and engagement rates. This insight
enables the university to effectively tailor its content strategies, increase audience engagement, and
foster a vibrant online community. In particular, the study suggests that universities could optimise
their social media posting schedules by focusing on mid-week content on Instagram, particularly
on Wednesdays and Thursdays, to maximise engagement rates. The findings highlight the key role
of consistent posting schedules, efficient use of hashtags, concise messaging and active audience
engagement through likes during the specified years. Adapting to these patterns appears to have
positively influenced the University's social media marketing strategies, fostering increased

engagement and interaction within its online community.

3.8.4. Twitter

The Széchenyi Istvan University’s Twitter page effectively uses a mix of content to engage with
its audience. However, with only 135 followers, there is potential for growth in the university’s
Twitter presence. By increasing audience engagement, promoting the Twitter page, and using

hashtags, the university could significantly enhance its online presence and reach a larger audience.

3.8.5. LinkedIn

In November 2023, the university successfully leveraged its LinkedIn platform to engage a global
audience of approximately 9,000 followers and a growing alumni network of 9,232 past students.
By consistently sharing achievement highlights, informational updates, and alumni spotlights in
English, the university effectively communicated its message to a diverse audience. Through
strategic content creation and active engagement, the university will further enhance its online

presence, fostering meaningful relationships with its audience and alumni community.

3.8.6. TikTok

In conclusion, the analysis of TikTok engagement and posting data provided valuable insights into

user behaviour and content distribution at the university. The study revealed clear patterns in user
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activity throughout the week, with distinct levels of engagement observed from Monday to
Saturday. Furthermore, the research identified intriguing correlations and regressions, including a
cyclical trend in university TikTok activities over months and years, and the strong interconnections
between views, likes, comments, and reposts, indicating the interconnected nature of user
interactions. The use of hashtags was found to be associated with specific topics, and shorter
messages and lower engagement rates were linked to certain video characteristics. These findings
provide a comprehensive understanding of the university's TikTok dynamics, offering valuable

information for future content strategies and user engagement efforts.
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Im [1E1]:

4.

1
2
3
4

Python Codes

import pandas as pd

szefacebook = pd.read_Csv("5ZE_Facebook.csv”, header=8, encoding="ul+-37)
pd.set_option( display.max_colums”, Kooe)

s fefacebook

cbject_|d object fyps guery_time query_type meszage numbsr_of_char

mezeags foplce creabed_fl

344311855

135867

331064003

TraiTd

Im [233]:

Im [1B3]:

Out[183]:

i

F bk Digitalizicid i fdorsrbon: épitdipari workshapol rendeseds a Sxéachemi khiin

51242 ik i Eq 231 Egpelem Resdetek btlps:wa o soe o postidipilalizacc-a-fossbon-épithipar-
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Ewi exgyenillich foring tmogatas — mer kehet pilyseni a Seéchemy |stedn Egyelem

Eiod3 Facebaak:/ <page- 250 Gdlya-Gsebond i Resdeteh hitps: T uni.soe. hu'postiéd-egymillia-forinl-
: id~pasts lamogatas-mar-lehel-paldemi-a-seédhenyi-stvan-egyeiem-gdlya-Gaandijia 375
#Cmxtndi

& RUMN-EL has grants for you Io t=ior part in She Shedents Week 2023 B Are you

G1pegp Fambookopogs- 239 inlerestad in explaning opporunities o shape a betler, more hamonious digital
’ ipasts inieregiorsl emdranment for generations (o come? B APPLY BY 1 OCTOBER
FOR AWEER N PORTUGAL! #INFO: bitlySAP_Digital Challenge23

# RUN-EL has grants for you to ke pert in the Studerts Weosk 2023 W, Do you

4240 Faebook. =page- 204 wanl lo explore cooperation sol uions 1o foster a brighler future for Evrope and its

it ipasts diverse, inlerconnecled communilies? B APPLY BY 1 DCTOBER FORAWEEK IN

PORTUGAL! INFO: bty SAP_Cooperation_Challengeld

202309

202308

1 import pandas as pd

B

1 szefacebook| " created_time'] = pd.to_datetime(szefacebook| ' created_time"])

4

5 | szefacebook| "day of the week”]| = srefacebook|'created time']_ dt.dayofweek + 1 #1-7 index

& | szefacebook| day'] = szefacebook| created time').dt.day

7 szefacebook| ‘month® ] = srefacebook | created time' ] dt.month

B srefacebook|year”] = srefacebook| "created time' ].dt.year

1 selected_colunns = ["year', “month’, ‘day’, “day of the week®  “message number_of char’, "like.summary.total count®, " leve. sun
1 summary stats = szefacebook|selected columns).describe()

1 summary stats

« I b
year mienth day day_of the week maszzage numbsar of char llke.summargtotal_count love.summargtotal_count haha summary total

count 514000000 514000000 514000000 514000000 514.000000 514000000 514000000 51di
maan 2022 545814 6704280 15808580 3570039 S00.T0E1T 47 3A5105 AN4TEE o
2id 0.4TET 3406503 B.568T12 1.805330 314. 255880 10 224577 T.39aE 41
min 20222 000000 1000000 1.000000 1000000 000000 0000000 D.000000 il
25% 2000000 3250000 9.000000 2000000 227250000 12000000 0.000000 [ull
SFa  HFE.000000 7000000 16000000 3000000 431, 500000 25 500000 1.000000 il}
Tote 20E1000000  9.000000  Z3.000000 S.000000 S76. 750000 £1.000000 1000000 [ull
mad HEFEO000000 12000000  31.000000 T 000000 T84, 000000 1BEG.000000 BE 000000 101
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In [234]:

import pandas as pd
import seaborn a8 Lns

import matplotlib.pyplot as plt

subset_df = szetacebook|selected columns |

correlation_matrix = subset df.corr()

annot_font_size = 12
axls font_size = 12

18
11 |plt.figure{figsize=(18, B))
12 sns.heatmap({date=correlation_matrix, annot=True, fmt=".2f";, cmap="cooclwarm’'; square=True,
13 annol_kws={"size”: annot_font_size}, cbar kws={'label”: 'Correlation’},
14 sticklabels=correlation_matriz.colums, yticklabels=ctorrelation_matrix.colunmns)
15 |plt.xticks{fontsize—axis font_size)
16 |plt.yticks{fontsize=axis fonl_size)
17
18 |plt.title( ' Correlation Heatmap of Selected Columns")
1% plt.shew()
Correlation Heatmap of Selected Columns Lo
year -k -0 022-0.010.04 -0.050.03 0,03 002 -0.02-0.04-0.07-0.010.20-0.05 I
month AR 0,02 0.01 -0.03 0,08 0.05 0.02-0.03-0.01-0.010.08 0.02-0.130.08 0.8
day —0.020.03 pRRI-0.020.01 .00 0.01 0.04 006 .07 -0.05-0.05 0000 0.04 0.00
cay of_the week —0.010.01 -0.0298IMED 00-0.030.08 0.04 -0.05-0.040.00 -0.020000 0.02 -0.02 0.6
ressage rumber of char -0,04 -0.030.01 -0.099 K0, 11-0.100,08-0.07-0.07-0.00-0.04-0.040.13 -0.11
: -0.4
like. summarytotal_count -0.050,08 000 -0.030.7 1p8eN 0,45 0,13 0,37 0.3010.25 U.EE@&DEM
lowe summanctolal_count -0.03 0.05 001 0.08 -0 100 A5EREH 002 005 0,13 -0.020.25 033 0.00 0.51 0.2 E
. )
haha. summary tofal_count -0.03 0.02 0.04 0.04 0.08 .13 0.02 PR 023 0,22 0.08 0.10 005 -0.040.17 TTEG
In [1]: 1 | Fcorrelation mdatrix
In | 25B]: 1 | from collections import Counter
1 | import re
a
5 | # Function fo preprocess text and extroct words
& def extract_words(text):
7 words = re findall{r \bywtib®, str(text).lower{}}
B return words
l; all_words = szefacebook|"message” |.apply{extract_words ). sum)
11
12 word_counts = Counter(all_words)
13
14 most_common_words = word_counts . most_common(28)
15
16 word_statistics = pd.DataFrame(mostl_common_words, colunns=|"Word™, "Freguency”])
17
18 word_statistics = word statistics.sort_walues{by="Frequency”, ascemnding=False)
19 word_statistics
Out[258]: Word  Frequancy
o it 2339
1 £F T3
2 B EED
3 umdchemi ]
4 isbdin 476
5  egyelem 463




In [240]:

import pandas as pd
import matplotlib.pyplot as plt

# Extroct month and year from “cregbed §ime’
spefacebook| "month' | = szefacebook| 'created time" |.dt.month
srefacebook| "year ' | = szefacebook| "created time" | . dL.year

# Colculote monthly dverage engogemsnt
monthly avg engagement = szefacebook.grougby([ 'year', "month” ]}[ "engagement_rate” |.mean )

& Platting

plt.figurefigsize={18, &})

labels = [f {str{month).zfill{2)}/{str(year)}" for (year, month}, walue in monthly avg engagement.items() )
plt.bar(labels; monthly avg engagement .values, color="skyblue', width=8.6)
plt.xlabel( "Menth-Year", fontsize=28)

plt.ylabel( "&verage Engagenent Rate', fontsire=28)

plt.titlel"Honthly Average Engagement Rate”, fontsize=28)
plt.xticks(rotation=45, fontsize=12)

plt.yticks|fontsize=12)

plt.tight lawout()

plt.show( )

e Engagement Rate

Monthly Average Engagement Rate

o
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s

B
=
L

=]
un

In [251]:

[

1)

¥ Colculate monthly row cownts
monthly row counts = szefacebook.resample] "M, on="created_time' ).size()

& Plotting

plt.figure(figsize=(18;, 6))

labels = [str(period.month).z2fE11(2) + °/" + str{period.year) for period i monthly_row_counts.index)
plt.barlabels, monthly row counts.walues, color="blue’, width=8.G6)

plt.xlabel( "HMonth-Year', fontsize=28)

plt.ylabely 'Nunber of Posts', fontsize=28)

18 plt.title(’'Monthly Posts Published®, fontsize=28)
11 plt.xticks{rotation=45, fontzize=28)
12 plt.yticks{fontsize=28)
13 plt.tight_layout()
14 plt.show )
Monthly Posts Published
60 -
., 50
]
© nl
o 40 . — —
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In [247]:

Number of Shares

ol B e

frem sklearn.linear_model impert LinearRegression
§ Set font sizes
matplotlib. roParans. update({"font.size”: 16, 'axes.labelsize”: 16, 'axes.titlesize': 28, 'stick.labelsize’: 14, “ytick.label

x
¥

srefacebook| " like. summary. total _count' ] walues. reshape(-1, 1}
szefacebook| “shares. count' ]

model = Linearflegression])

¥ Fit the model to the dota
model FIt(x, y)

0 Make predictions vsing the troined model
predictions = model.predict(x)

§ Colculate medn squared error
mie = mean_sguared_error(y, predictions)

# Print coefficients, intercept, and medn squared error

print("Coefficients: ", model.coef [8])

print(Intercept:", model.intercept_)

print(“Mean Sguared Error:™, mse)

print(*Regression Equation: y = {:.2F}x + {:.2¢}" .fornat{model.coef [B], model.intercept_})

¥ Creale a scotter ptﬂl‘ with .I"E'gr'E'SEiﬂr] Line usir]g seabarn

plt.figure|figsize=(28, 6))

sns.regplot(x="1ike. sunnary. total count', y="shares.count', data=szefacebook, scatter kws={'s': 188}, Lline kws={ color’: ‘re
plt.xlabel( "Humber of Likes', fontsize=18)

plt.ylabel( "Humber of Shares', fortsize=18)

plt.title(’Linear Regression: Mumber of Likes and Mumber of Shares', fontsize=13)

# S=t the font sire of axis numbers
plt.xticks|fontsize=16)
plt.yticks|fontsize=16)

plt. show )

« ..., *

Coefficients: S.85957485599515318
Intercept: 1.4555184284706844

Mean Squared Error: 51.3359623133900314
Regression Equation: y = 2.86x + 1.46

Linear Regression: Number of Likes and Number of Shares

200
150 1
10
50
1]
0 250 500 750 1000 1250 1500 1750
Mumber of Likes
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In [245]: i Set font sizes

matplotlib.reParans . update({ font.size': 16, "axes.labelsize’: 16, "axes.titlesize': 28, 'xtick.labelsize': 14, 'ytick.labe]

szefacebook| ‘message number_of _char® ].values.reshape(-1, 1)
szefacebook| engagenent_rate’ |

¥

¥ Cregte a Linear regression model
madel = LinearRegression()

# Fit the model to The data
madel . Fit(x, y¥)

¥ Make predictions using the trained model
predictions = model. predictix)

16 & Colewlate mean sguared srror
17 mse = mean_squared_error(y, predictisns)

1% & Print cosfficients, intercepl, and medn squarsd error

28 print{"Coefficients:", model._ coef [@])

21 print{"Intercept:”, model.intercept )

12 print{"Hean Sguared Error:”, mse)

23 | print{"Regression Eguation: y = {:.Xf}x + {:.2f}".format(model.coef [&], model.intercept )

25 | ¥ Creote g scalter l|'.'II'.|'.'?E wilh PEQJ‘ESS[{M‘ Lime L-IS[-"I'Q segborn

26 plt_figure(Figsize=(18, 6))

17 sns.regplot{x="message number_of char', y='engagement_rate', data-szefacebook, scatter kws={"s': 188}, line kws={ color®: 'r
28 plt.xlabel{ 'Pont Length®, fentsize=18)

20 plt_ylabel{ Engagenent Rate'  featsize=18)

19 plt_title('Linear Regression: Pest Length and Engagement Rate', fontsize=22)

11 & Set the fent size of avis nusbers
11 plt_xticks{Fontsize=16)
14 plt.yticks{fontslize=1£)

16 plt.show()

+ I —— *

Coefficients: -8.DEEALSEIASSREEIROS
Intercept: 15,318218171936445

Mean Squered Error: 57B.5432701463083
Regression Equation: y = -8.81x = 15.30

Linear Regression; Post Length and Engagement Rate

4001 .
g 3007
=
£ 200 .
£
z . ™
3 I

L ]
-t . .
0 rmﬁﬁl—nﬁr—- . .

0 500 1000 1500 2000 2500 3000
Pant Length
In [ ]: 1 |correlation_comments = szefacebook|'like.summary.total count” ). corr(szefacebook| ' comments. sumnary. total count” ]}

2 |print{"Correlation between likes and comments:”, correlation_comments)
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1=Morddy, S=uesddy, -..; S-Sy )

t.dayofuwesk + 1

raCl Oy

s zefacebook| " day "] = srefacebook| create

. - Fe1p
P ESUETIC ) or

b fregquency ng I-Monday, 2-Tuesday, ..., 7=5Sundd
k rEjuErncy
printipost_freguency)
Post Freguency for Each Day of the Week:
1 7
2 33
3 £l
L 52
5 77
G 45
7 3
Name: day_of_wesk, diype: inbéd
2% Extract dday of the S=Mornda 1 =Tuega ey B=SLAdTY )
czefacebook] "day_of _week')] = srefacebook|'created time'].dt.dayofwask
ownt Che nuaber of posts for coch day of the week
post freguency = sretacebook|"day of week' |.walwe counts().sort indexi)
Define doy nomes for e X-daxis
day_names = | "Monday ', Wednesday ™, ‘Thursday ', "Friday™, ‘Saturday’, "“Sunday” |
g .-"-_' CF1E e i charL
Figure{figsize={18, 6))
plt . bar(day names, post frequency, colors'blue’, width = 8.6)
plt.xlabel( ' Day of tf k Fonts =
plt .y label " Numbsar C fonts i =
plt . title( 'Post F +ar Each of n 28}
plt.xticks{rotation= fontsize = 2 =0 o
plt.yticks{fontsize=28)
o1t . s )
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I [255]: ¥ Convert Lists to pondas Series
post_frequency_serles = pd.Serles|post_frequency)

dalily avg engagement series = pd.Series{daily awg engagement)

¥ Colculate correlation using pondas Series
correlation_post_freguency_engagenment_rate = post_frequency_serles.corr(deily_avg_engagement_series)
print{"Correlation between Dally Post Freguency and Dally Average Engagement Rate:", correlation post_freguency_engagement_r|

< Ry

Correlation between Daily Post Freguency and Dally Average Engagement Rate: B,64234579013824

In [289]: ¥ Colculote doily overage engogement using growpby oand mean| )

dalily avg engagement = szefacebook.groupby( ' day_of _the week')[ engagement_rate' |.meand )}

¥ Plotting the bar chart with doys of the week a5 x-gaxis Labels
plt.figure{figsize=(18, 6))

plt.bar(day_names, daily avg engagement, color='skyblus®, wWidth=2.5)
plt.xlabel{ 'Day of the Wesk', fontsize=28)

plt._ylabel( &verage Engagement Rate', fontsize=28)

plt.title| 'Daily Average Engagement Rate', fontsize=28)
plt.xticks{rotation=45, fontsize=28)

plt.yticks{fontsize=28) # Set ¥-axis numbers font size to I8
plt.tight_layout()

plt.show( )
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In [2]:

I [213]:

Out[213]:

I [214]:

Dut[Z214]:

1 | Rdoily owg engagenst
1 |# FiLlter December posts
1 december _posits = szetfacebook|szefacebook['created time').dt.moath == 1Z)
3
4 B Get frequency of topics
5| toplcs_frequency = december_posts[ ' toplcs'].walue_counts().reset_index()
£  toplcs_frequency.columns = ["topics’, “freguency” ]
7
B 0 Now, Topics frequency Dotoframe contoins fopics ond their freguemcy in December
& topics_freguency
topics  freguency
0 Succesx of orgenisations, students, teachers, enhancing the mage of the university io
Opporfunities and news for students ]
2 University-nefated news for genernl audienos 5
3 University-refated information for secondary school students 5
1 |# Fitter and group by ‘tepics” and “cregted_ Cime' month, then colowldte medn eagogement_rate
2 | grouged_data = december posts|december posts|’created time” | .dt.month == 12].groupby([ "topics', december posts] created time
3
4 | F Rename the columns for cloarity
5 | grouped_data.columns = ['topics”, 'created_month®, ‘mean_engagenent_rate')
&
7 B Sort the Dotafrome by medn “engogement_rafe’ in descending arder
B grouped_data = grouged data.sort values{by="mean_engagement_rate’, ascending=False).reset_index(drop=True)
9
18 | & Drop the ‘created month® column iF you don't want it in the finol DatoFrane
11  grouped_data = grouped_data.drop(coluans=[ "created_month' )
12
13  grouped data
« I b
topice  mean_sngagement_rate
o University-rafated information for secondary school students. T.712082
1 Opporfunities and news for studants 54.128827
2 University-nalated news for generl sudienos 15525202
3  Suvoess of orgenisations, students, teachers, enhancing the mage of the university 11.008515
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