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Abstract— Digital citizen participatory toolkits are gaining interest among researchers and practitioners for their crucial role in
empowering citizens, promoting accountability, and ensuring diverse voices are heard in policymaking. This study aims to develop and
implement BOSESKO: Building on Opinions and Sentiments for Sustainability and Knowledge Opportunities (formerly known as
Kalahok) - a multilingual, inclusive, deliberative, synoptic, digital participatory toolkit that digitized data collection and analysis to
engage communities in governance using technology-based methodologies. BOSESKO is available in English, Filipino, llokano, and
Bikol versions for web and mobile devices. It primarily encourages public feedback on disaster preparedness and Universal Access to
Quality Tertiary Education (UAQTE) implementation in the Philippines. Its adaptable design extends its utility beyond its initial
scope. BOSESKO explored machine learning, natural language processing, and software integration for data gathering, processing,
visualization, and system development while employing a hybrid approach with Extreme Programming (XP) and Scrum. Significant
findings demonstrated that BOSESKO enabled the orderly solicitation and submission of inputs from local communities through the
creation, management, consolidation, analysis, and visualization of responses. The result of the analysis based on the performance
of BOSESKO’s web application and mobile application 4.78 and 4.40, respectively, and this can guide agencies in formulating data-
driven policies for UAQTE, Disaster Risk Reduction Management, Climate Adaptation (DRRM/CA), among others.

Keywords— Digital citizen participation, E-participation, System development, Integrated systems, Multi-platform systems, Hybrid
software methodology

Jennifer L. Llovido is a faculty member of the Computer Science and Information Technology Department at Bicol
University College of Science, Legazpi City, Philippines, with an academic rank of Associate Professor V. She
completed her Doctor in Information Technology (DIT) at the University of the Cordilleras, Baguio City, Philippines.
Her published research works are centered on the fields of natural language processing, data mining, and system design
and development. She can be reached at jllovido@bicol-u.edu.ph.

Michael Angelo D. Brogada is an Associate Professor at the College of Science of Bicol University-Main Campus,
Legazpi City. He is managing a software development company, MAB Business Solutions, which has developed
software applications and maintained computer networks and servers for businesses since 2011. He finished his doctorate
in Information Technology at the Technological Institute of the Philippines. He passed certifications in IT, such as IBM
DB2 Academic Associate and DICT — EDP Specialist in Computer Programming. His research interests include 1T
Protection and Security, Data Mining, Web Applications, and Cloud Computing. He can be reached at
madbrogada@bicol-u.edu.ph.



mailto:jllovido@bicol-u.edu.ph
mailto:madbrogada@bicol-u.edu.ph
mailto:fsrelucio@bicol-u.edu
mailto:fsrelucio@bicol-u.edu
mailto:llmaceda@bicol-u.edu.ph
mailto:llmaceda@bicol-u.edu.ph
mailto:mbabisado@national-u.edu.ph

2

Lany L. Maceda earned her Doctorate in Information Technology from University of the Cordilleras, Baguio City,
Philippines, in 2020. She is a faculty member of the Department of Computer Science and Information Technology,
holding an academic rank of Associate Professor V at Bicol University. Moreover, she also serves as the Director of the
Research, Development and Management Division at the same institution. She has been actively promoting data-driven
policy-making through her research papers published in reputable international journals and conferences with research
interests on machine learning particularly on natural language processing and data mining. She can be reached at
limaceda@bicol-u.edu.ph.

Floradel S. Relucio is an Associate Professor | at Bicol University Polangui under the Computer Studies Department
and is the current college research coordinator. She earned her Doctor in Information Technology (DIT) degree at the
University of the Cordilleras, Baguio City, Philippines. The focal points of her research studies lie in the domains of
natural language processing, system design and development, and the Internet of Things. She can be reached at
fsrelucio@bicol-u.edu.ph.

Lea D. Austero is an Assistant Professor 11 at the Department of Computer Science and Information Technology at the
College of Science of Bicol University in Legazpi City, Albay. She teaches computer programming and associated topics
for the Bachelor of Science in Computer Science, Bachelor of Science in Information Technology, and Master of Science
in Information Systems programs. Her published works include Determining resource capacity in disaster assistance
using a model-driven decision support system; Discovering themes from internet news articles on the 2018 Mount
Mayon Eruption; and Solving course timetabling problem using Whale Optimization Algorithm. These works may be
found in IEEE and Scopus. She can be reached at Idaustero@bicol-u.edu.ph.

Mideth B. Abisado is an Associate Member of the National Research Council of the Philippines and a Board Member of
the Computing Society of the Philippines Special Interest Group for Women in Computing. She is the Director of the
CCIT Graduate Programs. She completed her Doctor in Information Technology (DIT) at the Technological Institute of
the Philippines. Her research focuses on Empathic Computing, Social Computing, Human-Computer Interaction, and
Human Language Technology. She can be reached at mbabisado@national-u.edu.ph.

Jennifer L. Llovido is a faculty member of the Computer Science and Information Technology Department at Bicol University College
of Science, Legazpi City, Philippines, with an academic rank of Associate Professor V. She completed her Doctor in Information
Technology (DIT) at the University of the Cordilleras, Baguio City, Philippines. Her published research works are centered on the fields
of natural Ianguage processing, data mining, and system design and development. She can be reached at jllovido@bicol-u.edu.ph.




