
2 March 2023

The importance of digital 

resources in STEM research and 

education: the role of librarians

Marguerite Nel



University of Pretoria

Introduction



▪ Merensky 2 Library 

▪ Economic & Management Sciences

▪ Engineering, Built Environment and Information Technology

▪ Natural & Agricultural Sciences

▪ Humanities

▪ Theology

▪ Oliver R. Tambo Law Library

▪ Music Library 

▪ Education Library 

▪ Mamelodi Library 

▪ Health sciences 

▪ Basic Medical Science & Dentistry Library

▪ Medical Library 

▪ Klinikala Library located at Kalafong Hospital

▪ Jotello F Soga Veterinary Science Library 
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Overview

21st Century Science, Technology, Engineering and 
Mathematics (STEM) environments

Researchers Students

- Information behaviour

- Why are digital resources important?

Best practices and opportunities for librarians who support 
STEM faculties



STEM research environments
…to solve the world’s greatest challenges…

▪ Interdisciplinary collaboration 

▪ Big data and artificial intelligence

▪ Sustainability and environmental science

▪ Diversity, equity, and inclusion

▪ Open science and reproducibility 

▪ Entrepreneurship and innovation 

▪ Ethics and responsible conduct



Information behaviour and resource preferences

…the diversity and complexity of information needs …

▪ Information seeking: 

▪ Time and convenience are important considerations when selecting and using information resources (Connaway et al., 2011) 

▪ Trustworthiness and credibility of information resources are important (Ford, 2019) 

▪ Information usage:

▪ Preference for digital resources (Balog et al., 2018; Gordon et al., 2018; Keil, 2014)

▪ Prefer e-books  (use books in e-book packages, e.g., Access engineering, Knovel) (Carrico et al., 2015)

▪ Evidence-based, reproducible research using the scientific method (Theobald et al., 2020)

▪ Require access to a broad range of information sources and data, such as specialized technical information, standards, 

research findings, and cutting-edge technological innovations (Jung Mi, 2021; Kaufman et al., 2019; Kvenild et al., 2017)

Information sharing

▪ Collaboration and networking (Kvenild et al., 2017; Wilson, 2017)

▪ Use of data management and visualization tools (Keil, 2014)

▪ Open science and open access publishing (Williams & Kerby, 2017)

▪ Embraces technology and opportunities provided by the fourth industrial revolution (4IR) ) (Kvenild et al., 2017)

▪ Do not use the library for books  (Wilson, 2017)!



Learning environment of STEM students 
… it’s more than just learning… it’s and experience…

▪ Integration of technology in teaching and 
learning

▪ Active learning, innovation and hands-on 
learning experiences

▪ Interdisciplinary education

▪ Diversity, equity, and inclusion

▪ Collaborative learning

▪ Soft skill development

▪ Personalized learning



Information behaviour and resource preferences

… not the typical library user…

▪ Preference for digital resources (Balog et al., 2018; Gordon et al., 2018; Keil, 2014)

▪ Prefer specialized resources that are relevant to their subject area  (Theobald et al., 

2020)

▪ Often use advanced search strategies (Liyana & Noorhidawati, 2017; Mercer et al., 

2019)

▪ Often deal with large datasets and require specialized software tools to manage them 

(Theobald et al., 2020)

▪ Only visit the library for a specific purpose (Wilson, 2017) 

▪ Study

▪ Makerspace and technology

▪ Integration of technology in learning  (Vahidy, 2019; Wilson, 2017)



Importance of digital resources

▪ Convenience and time

▪ Trustworthiness and credibility

▪ Speed of finding and sharing 

information 

▪ Access to a variety of information 

resources

▪ Access to data, data repositories

▪ Open science, open access and other 

open educational resources (OERs)





Importance of digital resources (continue)

▪ Value added and interactive features of resources

▪ Simplify difficult concepts

▪ Explain methods

▪ Guide decisions

▪ Address different learning styles

▪ Personalized features (recommendations, search history, alerts)

▪ Integration with other systems (e.g., Learning Management System)

▪ Enabling people with disabilities to access

▪ Statistics and usage reports













Importance of digital resources (continue)

▪ Research management (e.g., Endnote, Mendeley)

▪ Writing management tools (e.g., Grammarly)

▪ Statistical software and data analysis tools (e.g., SPSS, MATLAB, R)

▪ Measurement of impact and research visibility (e.g., ORCID, Altmetrics, 

SciVal)

▪ Alerts and keeping up-to-date

▪ Learning opportunities and skills development (e.g., Coursera , LinkedIn 

learning) 

▪ Collaboration and networking

▪ And many more!



What role can librarians play in 

addressing the information needs of 

STEM researchers and students?



Best practices and opportunities for 

librarians who support STEM faculties



It all starts with good relationships…

Collaborate with researchers to understand their information needs and develop customized 

services and resources that meet those needs.

Foster collaborations between researchers and other stakeholders, including industry, 

government, and the broader community, to ensure that research is translated into practical 

applications that benefit society.

▪ Embedded librarianship

▪ Collaboration and networking

▪ Awareness of the value of the library



Creating opportunities for all…

Provide products, training and education programs that help researchers develop the 

information and digital literacy skills they need to succeed in a rapidly changing knowledge 

society and technological landscape.

Assist in promoting innovation, collaboration, and responsible use of information and 

technology.

▪ Ensure diversity, equity, and inclusion in collection development practices and services

▪ Decrease the digital divide

▪ Information and digital skills development programs

▪ Value of subject guides







A research assistant…

Provide support to enrich research, enhance scholarly communication, and promote 

research excellence.

Develop and promote open access policies and repositories to increase access to scholarly 

publications, research data, and other valuable open resources.

▪ Bibliometrics, grant applications and ratings

▪ Systematic reviews

▪ Scholarly communication, open science and open access publishing

▪ Data, data management plans and data repositories



When they come to the library…

Provide access to emerging technologies, such as artificial intelligence, blockchain, and 3D 

printing, that are changing the way research is conducted and knowledge is disseminated.

▪ Collaborative spaces

▪ Technology

▪ Makerspaces

▪ Digital media labs 

▪ Virtual reality and augmented reality

▪ Internet of Things (IoT) technologies





Conclusion
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