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Abstract. Higher Education Institutions in the Philippines integrate social media like Facebook to market 

their brand, give some announcements, update news and other important information about their institution. 

However, their stakeholders create unofficial Facebook pages associated to their institution. These pages are 

areas for students mostly to react to posts, comment, give their opinion on a given topic and share their daily 

life online in an informal and casual way. These social media footprints were used in the data mining process 

to identify their discourse. With this, Universities and Colleges could form decision-making mediations and 

improve the quality of education and service they provide. The specific objectives of this study are: to create 

a workflow on how to analyze social media data; to use Naïve Bayes Algorithm in classifying the discourse 

of Philippine HEI stakeholders; and to deduce the results of data mining and recommend intervention 

activities to improve quality education. Knowledge Discovery Databases (KDD) was used in the study. The 

result of the data mining process is displayed through a word cloud and a dynamic graph visualizing the 

classifications of posts and comments. Social engagement, academics, emotions, health, policies and finances 

were identified as the SM discourse of Philippine HEI Stakeholders.  
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1. Introduction
Education today is digitally revolutionized with the rapid use of Information and Communications

Technology (ICT). It has changed the landscape of education especially on the increasing utilization of the 

internet. The most popular internet technology is the use of Social Media (SM) with high user engagement 

rates due to increased worldwide usage of smartphones and mobile devices. In 2019, statistics shows that out 

of 4.2 billion internet users, there are 3.397 billion active social media users [1].  In the 2018 report of We 

Are Social and Hootsuite, Philippines is the country that spends most time on SM and among the SM 

platforms, Facebook remains on the lead with 2.32 billion users.  

SM is becoming more and more widespread in Higher Education Institutions worldwide [2]. It does not 

only offer the academic community to communicate beyond local or social boundaries, it also offers 

possibilities to share user-generated content like pictures, videos, opinions, interests and other forms of 

expressions. Though SM is used in education, it is noted that its purpose is for users’ social engagement 

online. In fact, 71% of teachers use it for personal use [3]. Furthermore, a consumer insight service 

mentioned that more than 98% of college-aged students use SM [4]. Students for example share their daily 

activities and educational experience informally and casually in different SM sites [5]. In 2013, confessions 

of students from the University of the Philippines were raised on ‘The Diliman Files Facebook Page’. Since 

then, similar pages have emerged in other colleges and universities in the country. Many of the posts talked 

about were love confessions and issues about income bracket-based discrimination on campus. These 

Facebook page secret files let SM users exercise their freedom of speech making universities helpless to go 

after them because they continue to hide on fictitious names and accounts [6].   
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Data mining (DM) is used in the education sector to effectively address the challenges for improving the 

quality of education to provide new knowledge related to the educational processes. DM in education is used 

to develop models for improving both learning experiences and institutional effectiveness [7].  Furthermore, 

DM techniques have shown to be capable of mining huge data produced on SM sites. This is made probable 

by way of mining information from big data set generated on SM and converting them into understandable 

form for further use [8].  

Though there are many applications of DM in education, there is little empirical research conducted to 

analyse amorphous SM data in this sector.  [9] recommended in their study that the area of SM calls for more 

profound research that takes into account accurate implementation of DM techniques in the academic sector. 

It is in this context that this study was ideated. This study dealt on mining SM data specifically on users’ post 

and comments from Facebook pages among selected HEIs in the Philippines using Naïve Bayes classifier.  

2. Review of Related Literature 
Individuals, companies, organizations and even the government of different countries track the activities 

of their audience on SM to get information on how people react to their posts [8] They are conscious on the 

significance of the sentiments of their stakeholders as posted in SM to protect their image and for further 

development of their products and services. The core functionalities of DM include applying various 

methods and algorithms to discover useful patterns among the data. It is capable of handling three prevailing 

arguments with SM data which are volume, noise and dynamism [8]. Data can be mined with the following 

methods as mentioned by [10]: characterization, classification, regression, association, clustering, change 

detection, deviation detection, link analysis and sequential pattern mining.  

Among the data mining methods, classification was used in this study, mining SM data from unofficial 

Facebook pages of HEIs which is explicitly discussed in the succeeding sections. 

[11] used tweets ending in positive and negative emoticons, then build models using Naïve Bayes, 

MaxEnt and SVM. [12] also reviewed several techniques in mining SM data. The Study illustrated some 

applications of DM, specifically in telecommunication industry, to support customer satisfaction and 

maintain customer relationship. The techniques used were text mining, clustering and visualization. A 

similar study was also conducted by [13]. It focuses on Filipino internet customers’ satisfaction associated to 

the service quality provided by the Internet Service Providers (ISPs). To identify the frequent words used to 

express the sentiments of customers and the polarity of opinions, naïve bayes method was used. The 

downside of the study were various factors that are causal to low performance. These are ambiguity of 

synonyms and antonyms of words in online dictionary, use of urban words, Short Message (SMS), tools on 

language translation, colloquial language, and long words.  

Among the DM Techniques reviewed by [9], Support Vector Machine (SVM), Bayesian Network (BN), 

and Decision Tree (DT) were identified as the most applied techniques in the area of social media with a 

percentage of 51% of the selected articles reviewed. A study using Naïve Bayes Classifier from random 

sample of streaming Facebook statuses was used in the study conducted by [14] in using SA for language 

learning. The study of [15] pays attention on engineering students’ tweets on Twitter to know the latter’s 

problems and troubles in their educational practices. It is found out that engineering students encounter 

problems such as heavy learning load, lack of social meeting, and sleep deficiency.  Based on this outcome, 

Naïve Bayes Multi-label Classifier algorithm is applied to categorize tweets presenting student’s problems. 

The study of [5] explored on understanding engineering students’ experiences by integrating both qualitative 

methods and large-scale data mining techniques. Through Qualitative content analysis and Naïve Bayes 

Multi-Label Classifier, the study found out that heavy study load is mostly the biggest problem of 

engineering students of Purdue University. This problem further leads to many consequences including lack 

of social engagement, sleep problems and other psychological and physical health problems. 

With these literatures cited, it could be noted that the best classifier to be used with social media dataset 

is Naïve Bayes. However, the data of most researches in data mining social media are from Twitter. Thus, 

this study delved on gathering Facebook data specific to HEI pages then eventually do text classification 

using Naïve Bayes Classifier. 
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3. Methods

3.1 Research design and methodology 
Descriptive research design was used in this study. This kind of research design is a scientific method 

which involves describing the behaviour of a subject without influencing it in any way [16]. The researchers 

followed the Knowledge Discovery Databases (KDD) processes. KDD is an automatic, exploratory analysis 

and modelling of large data repositories. The process of which is organized to identify valid, novel, useful 

and understandable patterns from huge and complex data sets. It is a broad process of finding knowledge in 

data and emphasizes high-level application of particular data mining methods according to the specifications 

of measures and thresholds using a database along with any required pre-processing, subsampling, and 

transformations of that database [17]. 

3.2 Software development 
In developing the system, the researchers made use of Extreme Programming or XP which is an 

approach in software development that is based on simplicity, communication, respect, feedback and courage 

[18]. It is software development framework utilizing the principles of agile development aiming to produce 

high quality software. The phases for XP are planning, designing, coding, testing and listening. The system 

was developed with HTML5, CSS3, AngularJS, NodeJS and MongoDB.  

3.3 Sources of data 
The main source of data are the text data from posts and comments on Facebook pages of public and 

private HEIs in Region 1, Philippines. The target Facebook pages are those page names with ‘Secret Files’. 

This is where SM users usually post their concerns and experiences related to their HEI. 

3.4 Population and locale of the study 
Of the 17 regions in the Philippines, the collection of data focused in the Ilocos Region (Region 1) where 

there are 116 private and public colleges and universities. With 5% of margin error and 95% confidence 

level, the sample size for the data collection is 84 HEIs. However, out of the selected HEIs, there were only 

48.81% or 41 with ‘Secret Files’ page where the data were collected. 

3.5 Data gathering and processing procedures 
In getting the SM Data, the researchers made use of Facepager, a system made for fetching data from 

JSON-based APIs like Facebook. The text posts and comments collected are varied in form. They are written 

in English, Filipino, Ilocano or mixed. With this, translation was needed using google translate add-on. 

Words that were not recognized in the machine translation remained as is in the system. The researchers used 

inductive content analysis on the data set to discover what the SM users are saying in their posts and 

comments. In the initial categorization, the researchers developed categories including: love confessions, 

teacher-problems, school policies, school fees, lifestyle, curriculum and assessment, and family. These were 

developed to determine as many topics as possible. After reviewing and consulting other researchers and 

school administrators, the researchers concentrated the categories to: academics, social engagement, 

emotions, finances, policies and health. Considering the 9459 post and comments and the dominant 

categories, the researchers randomly selected 500 post and comments per category. Overall, there were 3000 

labelled posts and comments used for training and testing. 

4. Discussion of Findings

4.1 Workflow used in analyzing SM data 
A web-based application was developed in this study to dynamically classify the posts and comments in 

Facebook pages of HEIs. Figure 1 illustrates how the data were collected, cleansed and transformed into a 

valuable information. 
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Using access tokens that conform to the OAuth 2.0 protocol, the Facebook data are fetched through 

Facebook Graph API v. 3.2. For the machine learning algorithm to better understand the data, the researchers 

used translate my sheet add-on to translate the queried messages and posts to English. The translated data 

formed the corpus for classification. However, a limitation of this process is that, there are colloquial words 

that cannot be translated to English and therefore remained as it is in the system. After translation, the corpus 

undergoes data cleansing. The texts were transformed to lowercase. Numbers, punctuation marks, stop words 

and white spaces were also removed. From the cleaned data, sentiment analysis is performed to determine 

the positivity and negativity of the posts and comments as shown in Figure 2. The opinion lexicon used in 

the study for positive and negative sentiments are based on the study of [19]. The next step in the workflow 

is generating a word cloud which displays the most frequent words that are posted and commented in the 

respective HEI Facebook pages as shown in figure 3.  

Fig. 1: Workflow used in Analyzing SM Data 

Fig. 2: Polarity of Posts and Comments  Fig. 3:  Generated Word Cloud 

The final step is classifying the words using the Naïve Bayes Algorithm. In predicting the class where 

the test data falls into, we get the priors multiplied by all of the features or conditional probabilities of a 

specific class.  A sample visualization of the classification is shown in figure 4. 

Formula 1: Naïve Bayes Classification  

4.2 Discourse of HEI Stakeholders 
The result shows that most of the discourse are positive with an average score of 0.02827. Most posts 

and comments are related to social engagement with an average probability of .0430 followed by academics, 

emotions, health, policies and finances with average probability of .0376, .00698, .00447, .00443, and .00437 

respectively. This is so because most of the SM users are students whose intention in using social networking 

sites like Facebook is for social relationships [20].  This finding supports the study of [21] that states that 

social engagement can provide support for releasing stress and is helpful in learning. Moreover, these 

students are mostly in their adolescent stage where group interactions [22] and social relationships are 

particularly important [23]. Reports revealed that using online technology like social media increases self-

esteem, social support, social capital, safe identity experimentation and opportunity for self-disclosure [24].  
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Fig. 4: Sample Classification Visualization from one HEI 

These results also prove the developmental theory asserting that adolescents display cross-situational 

continuity in their social behaviours and recommend that the continuity of this conceptualization may be 

stretched into the online domain [25]. This however is in contrast to public anxiety as mentioned by [26] that 

social media distracts from education and reduces the social skills of young people-despite an exemplary 

body of prior research that reject such simple conclusions. 

Social media is a platform for users to post their feelings and emotions. Student post positive feelings 

like showing their affection to someone. With this, feedback on their profiles enhance their self-esteem and 

well-being [27]. They feel overjoyed when they get some reactions like ‘likes’ and ‘comments’. As 

mentioned by [26] SM emphasizes more temporary pleasures creating stress over public appearance. 

Moreover, SM provides students a direct medium to publicly evaluate and comment their campus 

environment, policies of their school, classes, professors, school administrators and fellow students [28]. 

Students post their academic concerns in social media because this type of platform poses liberal 

environment for them to discuss their views and opinions on issues that otherwise would not have been 

possible in a face-to-face classroom [28]. As mentioned in the study of [29], likelihoods of self-worth 

distinctively contribute to academic and financial problems experienced by freshmen college students 

beyond level of self-esteem and other personality variables which uniquely contribute to later social 

difficulties.  

Moreover, Bigger financial problems may lead students to reduce coursework or drop out of school [30]. 

Noticeably, discourses of SM user are also on health. As cited by [31], students reported that stress and sleep 

difficulties negatively impacted their academic performance.  Moreover, many college students engage 

themselves in unhealthy behaviours, making them at risk for developing serious problems in health in the 

future. As revealed by [32], college students show symptoms constant with depression on social media sites 

like Facebook. Given the frequency of depression symptoms, SM sites could be a platform to combat stigma 

surrounding metal health conditions or for identifying risks of students towards depression. Moreover, 

another discourse of students is on school policies which affect their experiences. Instructional decisions for 

example affect students’ feelings about the curriculum [33].  

4.3 Proposed proactive and knowledge-driven decision intervention measures 
With the results of this study, the following intervention measures of HEIs are suggested: 

 A framework on digital strategy for higher education can be researched on and further used where all

the departments of an institution are related and integrated and move towards online presence. As

said by [34] affirming that HEI social media presence is as important as generating high-quality

leads and prospects. Education should be reformed and emphasize on digital literacy [35]. [36] also

suggested to research into how social media influences the classroom and the non-pedagogical HE

practices including administration, research, organizational learning, professional development and

the values of academia as a profession.
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 Rules and Regulations of the University should be amended to integrate expected student behaviour

online most especially in social media. There should be policies for the implementation of SM in

ways that are likely to have a positive impact on student levels of engagement as suggested by [37].

 HEIs should strengthen their social media presence to highlight their branding and secure their

information.

 HEIs should integrate socio-relational activities in the curriculum across programs. Activities and

programs should focus on impacting social development which also focused on social emotional

learning (SEL), thus creating a balanced curriculum that integrates academic and social or emotional

learning [38].

5. Conclusions and Recommendations
The discourse of Philippine HEI stakeholders in SM is on social engagement followed by academics,

emotions, health, policies and finances. Although we could identify as to where the posts and comments are 

classified, the performance of the Naïve Bayes algorithm is still low because of the machine translation. The 

translation tool was not able to accurately translate the posts and comments from filipino and ilokano to 

english. In addition, other words including colloquial terms and word abbreviations were not translated thus 

resulting for the algorithm not to establish the classification accurately.  

With these results, the researchers recommend that future researches shall be taken on specifically on 

applying other data mining classification algorithm. To improve the performance of the developed system, 

other language translation tools and techniques may be used like online dictionary and part-of-speech (POS) 

tagging.  
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