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Abstract

This study, which was conducted to determine the usefulness of Bisay as a virtual 

reference assistant of a state university in Iloilo, utilized the mixed method approach or 

the use of qualitative and quantitative approaches. Respondents of the study were 276 

Bisay users identified through purposive random sampling from among the August to 

September 2023 users. Frequency count, percentage, mean, and standard deviation 

were employed for descriptive statistics. Descriptive statistics was generated using 

SPSS Version 21 and used to analyze quantitative data generated from the five-point 

Likert scale survey questionnaires. The qualitative approach was done using key 

informant interviews with three library personnel who administer the Bisay virtual 

reference assistant. Results revealed that perceived ease of use and perceived 

usefulness had a positive response on the use of Bisay as a virtual reference assistant 

generating a mean of 4.27 and 4 .19 respectively. The positive responses also indicate 

that clients will likely use Bisay in accessing library services and references as indicated 

in the behavioral intention with a total mean average of 4.09. Participants in the key 

informant interviews considered Bisay to be helpful and effective in delivering library 

services and resources to its users.



References

Abdul-Kader, S. A ., & Woods, J. C. (2015). Survey on chatbot design techniques in 

speech conversation systems. International Journal o f Advanced Computer 

Science and Applications, 6(7). https://doi.org/10.14569/IJACSA.2015.060712 

Adetayo, A. J. (2023). Artificial intelligence chatbots in academic libraries: The rise of

ChatGPT. Library Hi Tech News, 40(3), 18-21 . https://doi.org/10.1108/LHTN-01- 

2023-0007

Aditya, E. W ., Ismail, S., & Allias, N. (2022). Implementation of intelligent chatbot in 

student portal: A systematic literature review. 2022 International Visualization, 

Informatics and Technology Conference (IVIT), 4 7 -5 1.

https://ieeexplore.ieee.Org/abstract/document/10033367/

Ajzen, I. (1980). Understanding attitudes and predictiing social behavior. Englewood 

Cliffs. https://cir.nii.ac j p/crid/1572543024551612928 

Alharbi, S ., & Drew, S. (2014). Using the technology acceptance model in understanding 

academics’ behavioural intention to use learning management systems. 

University o f Tasmania. Journal Contribution. https://doi.org/University of 

Tasmania. Journal contribution.

Ali, M. Y ., Naeem, S. B., & Bhatti, R. (2020). Artificial intelligence tools and perspectives 

of university librarians: An overview. Business Information Review, 37(3), 116— 

124. https://doi.Org/10.1177/0266382120952016 

Almahri, F. A. J., Bell, D., & Merhi, M. (2020). Understanding student acceptance and 

use of chatbots in the United Kingdom universities: A structural equation 

modelling approach. 2020 6th International Conference on Information 

Management (ICIM), 284-288. 

https://ieeexplore.ieee.org/abstract/document/9081419/

https://doi.org/10.14569/IJACSA.2015.060712
https://doi.org/10.1108/LHTN-01-2023-0007
https://doi.org/10.1108/LHTN-01-2023-0007
https://ieeexplore.ieee.Org/abstract/document/10033367/
https://cir.nii.ac
https://doi.org/University
https://doi.Org/10.1177/0266382120952016
https://ieeexplore.ieee.org/abstract/document/9081419/


Bentler, P. M., & Speckart, G. (1979). Models of attitude- behavior relations. 

Psychological Review, 86(5), 452.

Berger, R., Ebner, M., & Ebner, M. (2019). Conception of a conversational interface to 

provide a guided search of study related data. International Journal o f Emerging 

Technologies in Learning, 14(7).

https://www.academia.edU/download/58866397/10137-32784-1-PB20190411- 

4045-vkqj8o.pdf

Bode, J. B. (2023). Virtual reference assistant: Its implementation and utilization among 

academic libraries during COVID-19 pandemic [Master's Thesis]. Central 

Philippine University.

Buchanan, S., & Salako, A. (2009). Evaluating the usability and usefulness of a digital 

library. Library Review, 58(9), 638-651.

Chiu, C.-M., & Wang, E. T. (2008). Understanding Web-based learning continuance 

intention: The role of subjective task value. Information & Management, 45(3), 

194-201.

Chocarro, R., Cortiñas, M., & Marcos-Matas, G. (2023). Teachers’ attitudes towards

chatbots in education: A technology acceptance model approach considering the 

effect of social language, bot proactiveness, and users’ characteristics. 

Educational Studies, 49(2), 2 95 -313. 

https://doi.Org/10.1080/03055698.2020.1850426 

Chrisinger, D. (2019). The solution lies in education: Artificial intelligence & the skills 

gap. On the Horizon, 27(1), 1-4.

Clarizia, F., Colace, F., Lombardi, M., Pascale, F., & Santaniello, D. (2018). Chatbot: An 

Education Support System for Student. In A. Castiglione, F. Pop, M. Ficco, & F. 

Palmieri (Eds.), Cyberspace Safety and Security (Vol. 11161, pp. 291-302). 

Springer International Publishing. https://doi.org/10.1007/978-3-030-01689-0_23

https://www.academia.edU/download/58866397/10137-32784-1-PB20190411
https://doi.Org/10.1080/03055698.2020.1850426
https://doi.org/10.1007/978-3-030-01689-0_23


Collins online dictionary. (2024, April 27). https://www.collinsdictionary.com/

Commission on Higher Education Department [CHED]. (2018). Types of higher

education institutions. iEducationphl. https://ieducationphl.ched.gov.ph/types-of- 

higher-education-institutions/

Connelly, L. M. (2013). Demographic data in research studies. MedSurg Nursing, 22(4), 

269-271.

Creswell, J. W ., & Creswell, J. D. (2019). Research design: Qualitative, quantitative, and 

mixed methods approaches (5th ed.). SAGE Publications.

Creswell, J. W ., & Poth, C. N. (2016). Qualitative inquiry and research design: Choosing 

among five approaches. SAGE Publications.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance 

of information technology. Mis Quarterly, 319-340.

Davis, F. D. (1993). User acceptance of information technology: System characteristics, 

user perceptions and behavioral impacts. International Journal o f Man-Machine 

Studies, 38(3), 475-487.

De Leon, L. C. R ., Flores, L. V ., & Alomo, A. R. L. (2024). Artificial intelligence and

Filipino academic librarians: Perceptions, challenges and opportunities. Journal 

o f the Australian Library and Information Association, 73(1), 66-83. 

https://doi.Org/10.1080/24750158.2024.2305993 

Dube, T. V ., & Jacobs, L. (2023). Academic library services extension during the COVID- 

19 pandemic: Considerations in higher education institutions in the Gauteng 

Province, South Africa. Library Management, 44(1/2), 17- 3 9.

Ehrenpreis, M ., & DeLooper, J. (2022). Implementing a chatbot on a library website. 

Journal o f Web Librarianship, 16(2), 120-142. 

https://doi.Org/10.1080/19322909.2022.2060893

https://www.collinsdictionary.com/
https://ieducationphl.ched.gov.ph/types-of-higher-education-institutions/
https://ieducationphl.ched.gov.ph/types-of-higher-education-institutions/
https://doi.Org/10.1080/24750158.2024.2305993
https://doi.Org/10.1080/19322909.2022.2060893


Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior. An introduction 

to theory and research. Addison-Wesley Publishing Company.

George, D., & Mallery, P. (2019). IBM SPSS statistics 26 step by step: A simple guide 

and reference. Routledge.

GitHub. (2024). LLNL/ unit [C++]. Lawrence Livermore National Laboratory.

https://github.com/LLNL/units (Original work published 2019)

Goyal, P., Pandey, S ., & Jain, K. (2018). Developing a chatbot. In P. Goyal, S. Pandey, 

& K. Jain, Deep Learning for Natural Language Processing (pp. 169- 229). 

Apress. https://doi.Org/10.1007/978-1-4842-3685-7_4 

Granic, A ., & Marangunic, N. (2019). Technology acceptance model in educational 

context: A systematic literature review. British Journal o f Educational 

Technology, 50(5), 2572-2593. https://doi.org/10.1111/bjet.12864 

Grubljesic, T., & Jaklic, J. (2015). Business intelligence acceptance: The prominence of 

organizational factors. Information Systems Management, 32(4), 299-315. 

https://doi.Org/10.1080/10580530.2015.1080000 

Gui, M., & Argentin, G. (2011). Digital skills of internet natives: Different forms of digital 

literacy in a random sample of northern Italian high school students. New Media 

& Society, 13(6), 963-980. https://doi.org/10.1177/1461444810389751 

Hagberg, J., Sundstrom, M., & Egels-Zanden, N. (2016). The digitalization of retailing: 

An exploratory framework. International Journal o f Retail & Distribution 

Management, 44(7), 694-712.

Hong, W ., Thong, J. Y. L., Wong, W.-M., & Tam, K.-Y. (2002). Determinants of user

acceptance of digital libraries: An empirical examination of individual differences 

and system characteristics. Journal of Management Information Systems, 18(3), 

9 7 -124. https.V/doi.org/10.1080/07421222.2002.11045692

https://github.com/LLNL/units
https://doi.Org/10.1007/978-1
https://doi.org/10.1111/bjet.12864
https://doi.Org/10.1080/10580530.2015.1080000
https://doi.org/10.1177/1461444810389751
https://https.V/doi.org/10.1080/07421222.2002.11045692


Huang, J., Zhou, M., & Yang, D. (2007). Extracting chatbot knowledge from online 

discussion forums. IJCAI, 7, 423- 428. 

http://ir.hit.edu.cn/~huangjizhou/papers/IJCAI07-066.pdf 

Hulliyah, K., Shudhuashar, M., Santoso, W ., Nurjannah, W ., & Ilyas, M. S. D. (2021). 

Whatsapp chatbot implementation using node JS for a da’wah media 

digitalization. 2021 9th International Conference on Cyber and IT Service 

Management (CITSM), 1-4.

https://ieeexplore.ieee.org/abstract/document/9588846/

Kasilingam, D. L. (2020). Understanding the attitude and intention to use smartphone 

chatbots for shopping. Technology in Society, 62, 101280.

Kaushal, V ., & Yadav, R. (2022). The role of chatbots in academic libraries: An

experience-based perspective. Journal o f the Australian Library and Information 

Association, 71(3), 215-232. https://doi.org/10.1080/24750158.2022.2106403 

Koloseni, D. N., Mandari, H., & Msonge, V. T. (2021). Extending TAM to understand

library user acceptance of E-Books in Tanzania. International Journal o f Library 

and Information Services (IJLIS), 10(2), 46-63.

Lala, G. (2014). The emergence and development of the technology acceptance model 

(TAM). Marketing from Information to Decision, 7,149-160.

Langer, E. J. (2014). Mindfulness. Da Capo Lifelong Books.

Larsson, A. O . (2018). The news user on social media: A comparative study of

interacting with media organizations on Facebook and Instagram. Journalism 

Studies, 19(15), 2225-2242. https://doi.org/10.1080/1461670X.2017.1332957 

Lee, D. Y ., & Lehto, M. R. (2013). User acceptance of YouTube for procedural learning: 

An extension of the Technology Acceptance Model. Computers & Education, 61,

193-208.

http://ir.hit.edu.cn/~huangjizhou/papers/IJCAI07-066.pdf
https://ieeexplore.ieee.org/abstract/document/9588846/
https://doi.org/10.1080/24750158.2022.2106403
https://doi.org/10.1080/1461670X.2017.1332957


Liao, S., Hong, J.-C., Wen, M.-H., & Pan, Y.-C. (2018). Applying technology acceptance 

model (TAM) to explore users’ behavioral intention to adopt a performance 

assessment system for E-book production. EURASIA Journal o f Mathematics, 

Science and Technology Education, 14(10), em1601.

Malik, R., Shrama, A., Trivedi, S., & Mishra, R. (2021). Adoption of chatbots for learning 

among university students: Role of perceived convenience and enhanced 

performance. International Journal o f Emerging Technologies in Learning (iJET),

16(18), 200- 212.

Manjunatha, S. (2022). Digitalisation of libraries (digital libraries) and its scope. EPRA 

International Journal o f Research & Development (IJRD), 7(7), Article 7. 

https://doi.Org/10.36713/epra10724

Martzoukou, K. (2021). Academic libraries in COVID-19: A renewed mission for digital 

literacy. Library Management, 42(4/5), 266-276.

Mckie, I. A. S ., & Narayan, B. (2019). Enhancing the academic library experience with 

chatbots: An exploration of research and implications for practice. Journal of the 

Australian Library and Information Association, 68(3), 268-277. 

https://doi.Org/10.1080/24750158.2019.1611694

McNeal, M., & Newyear, D. (2013). Chatbots: Automating reference in public libraries. In 

Robots in Academic Libraries: Advancements in Library Automation (pp. 101— 

114). IGI Global. https://www.igi-global.com/chapter/content/76461

Mekni, M. (2021). An artificial intelligence based virtual assistant using conversational 

agents. Journal o f Software Engineering and Applications, 14(9), 455- 473.

Montano, D. E., & Kasprzyk, D. (2015). Theory of reasoned action, theory of planned 

behavior, and the integrated behavioral model. Health Behavior: Theory, 

Research and Practice, 70(4), 231.

https://doi.Org/10.36713/epra10724
https://doi.Org/10.1080/24750158.2019.1611694
https://www.igi-global.com/chapter/content/76461


Nawaz, N., & Saldeen, M. A. (2020). Artificial intelligence chatbots for library reference 

services. Journal o f Management Information and Decision Sciences, 23, 4 4 2 -  

449.

Palasundram, K., Sharef, N. M., Nasharuddin, N., Kasmiran, K., & Azman, A. (2019). 

Sequence to sequence model performance for education chatbot. International 

Journal o f Emerging Technologies in Learning (iJET), 14(24), 56-68.

Panut, N. F. S ., & Abdullah, A. (2021). Academic library online services during pandemic 

covid-19: The experience of Universiti Teknologi MARA, Malaysia. Journal o f 

Academic Library Management (AcLiM), 7(1), 65-74.

Park, N., Roman, R., Lee, S., & Chung, J. E. (2009). User acceptance of a digital library 

system in developing countries: An application of the Technology Acceptance 

Model. International Journal o f Information Management, 29(3), 196-209.

Perez, J. Q ., Daradoumis, T ., & Puig, J. M. M. (2020). Rediscovering the use of chatbots 

in education: A systematic literature review. Computer Applications in 

Engineering Education, 28(6), 1549-1565. https://doi.org/10.1002/cae.22326

Rafiq, M., Batool, S. H., Ali, A. F., & Ullah, M. (2021). University libraries response to 

COVID-19 pandemic: A developing country perspective. The Journal o f 

Academic Librarianship, 47(1), 102280.

Ramos, M. S ., & Abrigo, C. M. (2012). Reference 2.0 in action: An evaluation of the 

digital reference services in selected Philippine academic libraries. Library Hi 

Tech News, 29(1), 8-20.

Rao, G. M., Tripurari, V. S., Ayila, E., Kummam, R., & Peetala, D. S. (2022). Smart-bot 

assistant for college information system. 2022 Second International Conference 

on Artificial Intelligence and Smart Energy (ICAIS), 693-697. 

https://ieeexplore.ieee.org/abstract/document/9742871/

Reitz, J. M. (2020). Dictionary for Library and Information Science. Libraries Unlimited.

https://doi.org/10.1002/cae.22326
https://ieeexplore.ieee.org/abstract/document/9742871/


Rodri guez, S., & Mune, C. (2022). Uncoding library chatbots: Deploying a new virtual 

reference tool at the San Jose State University library. Reference Services 

Review, 50(3/4), 392- 405.

Samuel, N., Onasanya, S ., & Olumori n, C. (2018). Perceived usefulness, ease of use 

and adequacy of use of mobile technologies by Nigerian university lecturers. 

International Journal o f Education and Development Using ICT, 14(3). 

https://www.learntechlib.org/p/188292/

Sanji, M., Behzadi, H., & Gomroki, G. (2022). Chatbot: An intelligent tool for libraries. 

Library Hi Tech News, 39(3), 17-20.

Schilperoort, H., Quezada, A., & Lezcano, F. (2021). Words matter: Interpretations and 

implications of “para” in paraprofessional. Journal o f the Medical Library 

Association: JMLA, 109(1), 13.

Silva, F. A ., Shojaei, A. S., & Barbosa, B. (2023). Chatbot-based services: A study on 

customers’ reuse intention. Journal o f Theoretical and Applied Electronic 

Commerce Research, 18(1), 457- 474.

Smutny, P., & Schreiberova, P. (2020). Chatbots for learning: A review of educational 

chatbots for the Facebook Messenger. Computers & Education, 151, 103862. 

https://doi.Org/10.1016/j.compedu.2020.103862

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach's alpha. International 

Journal o f Medical Education, 2, 53.

Telia, A., & Ajani, Y. A. (2022). Robots and public libraries. Library Hi Tech News, 39(7), 

15-18.

Vaidyanathan, G ., Sabbaghi, A., & Bargellini, M. (2005). User acceptance of digital

library: An empirical exploration of individual and system components. Issues in 

Information Systems, 6(2), 279-285.

https://www
https://doi.Org/10.1016/j.compedu.2020.103862


Van der Heijden, H. (2004). User acceptance of hedonic information systems. MIS 

Quarterly, 695-704.

Venkatesh, V ., & Davis, F. D. (1996). A model of the antecedents of perceived ease of 

use: Development and test. Decision Sciences, 27(3), 451- 481. 

https://doi.Org/10.1111/j.1540-5915.1996.tb01822.x 

Vincze, J. (2017). Virtual reference librarians (Chatbots). Library Hi Tech News, 34(4), 

5-8 .

Wang, W ., Ngai, E. W. T ., & Wei, H. (2012). Explaining instant messaging continuance 

intention: The role of personality. International Journal of Human-Computer 

Interaction, 28(8), 500-510. https://doi.org/10.1080/10447318.2011.622971 

Wong, E. Y ., Hui, R. T., & Kong, H. (2023). Perceived usefulness of, engagement with, 

and effectiveness of virtual reality environments in learning industrial operations: 

The moderating role of openness to experience. Virtual Reality, 1 -17. 

https://doi.Org/10.1007/s10055-023-00793-0 

Yakubu, A. S., Yagana, A. A., & Umar, S. Y. (2023). Investigating librarians’ intention to 

use artificial intelligence for effective library service delivery: A partial least 

square-structural equation modeling-based approach. Dutse Journal of Pure and 

Applied Sciences (DUJOPAS), 9, 1-14 .

Yoon, H.-Y. (2016). User acceptance of mobile library applications in academic libraries: 

An application of the technology acceptance model. The Journal o f Academic 

Librarianship, 42(6), 687-693.

https://doi.Org/10.1111/i.1540-5915.1996.tb01822.x
https://doi.org/10.1080/10447318.2011.622971
https://doi.Org/10.1007/sl

