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LAY ABSTRACT
This thesis examines the impact of adding socialization components to mobile public library-led Android tablet training for marginalized older adults (aged 65+ living in social housing). The research uses questionnaires, interviews, and observations of training, as well as the analysis of biometric data collected during training sessions in a mobile user experience lab. Findings reveal that on-site, public library-led digital literacy training adds value to older adult learners’ lives, and that the learning environment, learner attributes and learner behaviour collectively impact learning outcomes such as the extent to which older adults retain and utilize the training material taught. The thesis provides both theoretical and practical recommendations on the delivery of digital literacy instruction to older adults living in social housing, as well as methodological contributions of including biometric data to complement the collection and analysis of questionnaires, interviews and observations traditionally used to understand the effects of training.


ABSTRACT
This thesis investigates the phenomenon of the digital divide among older adults living in social housing (65+) and the potential impact that mobile public library-led digital literacy training with socialization components has on the learning outcomes of older adult learners. Utilizing a conceptual framework based on Social Cognitive Theory (SCT) and a theoretical model of community-led digital literacy training, the study explores how the incorporation of socialization (namely, “encouragement by others” and “observational learning”) and mobile training in the delivery of public library-led digital literacy training impacts older adults’ psychological, behavioural, and benefit learning outcomes. As an exploratory investigation, this thesis utilizes a mixed methods approach to understand the utility of the delivery of on-site Android tablet training by Hamilton Public Library (HPL) to older adult learners living in social housing at their place of residence at CityHousing Hamilton (CHH). Four weekly HPL-led classroom training sessions were complemented with additional peer-to-peer (buddy) training sessions conducted on-site at CHH in a state-of-the-art Mobile User Experience Lab (MUXL). Data collection involved: i) administration of pre- and post-training questionnaires to older adult learners; ii) pre- and post-training interviews with older adult learners, CHH/HPL administrators, and an HPL instructor; iii) observations of classroom and MUXL training sessions; and iv) the collection of biometric eye-tracking and skin conductance data of older adult learners during MUXL training sessions. Both qualitative and quantitative data analysis techniques were employed as a means of triangulating research results. Findings reveal that participants view digital literacy training as more than just learning how to use a digital device (in this case, an Android tablet). Rather, participants view digital literacy training as adding value to older adult learners’ lives, especially in terms of opportunities to socialize with peer learners and learning how to use digital devices to stay connected with close others. Findings also suggest that the learning environment, learner attributes and learner behaviour collectively impact learning outcomes such as the extent to which older adults retain and utilize the training material taught. Moreover, findings indicate that a public library plays an important role in the delivery of digital literacy training to older adults living in social housing, and that the mobile delivery of such training is necessary to reach this demographic. In addition, findings suggest that gender moderates reciprocal causation effects of the learning environment, learner attributes and learner behaviour on learning outcomes. Last, results indicate a strong need for the mobile delivery of training in ways that meet older adults’ learning needs and preferences, such as the need to offer clear structured training geared towards certain skill levels (e.g., basic, advanced) and smaller cohorts over a period of more than four weeks. This thesis provides theoretical insights and practical recommendations for researchers and practitioners who are interested in the delivery of mobile, public library-led digital literacy training to older adult community members, especially those 65+ living in social housing. In addition, methodological contributions are made in terms of recognizing the value of incorporating the collection and analysis of objective biometric data to complement traditional subjective methods (e.g., use of interviews, observations, and questionnaires) traditionally utilized in training assessment research.

Keywords: Digital Literacy, Training, Older Adults, Public Libraries, Social Housing

ACKNOWLEDGEMENTS
Undertaking a Ph.D. is a long and challenging journey that demands not only sustained intellectual effort, but also resilience, patience, and the emotional support of many individuals, both within academia and beyond. This process has been as much about personal growth as it has been about scholarly achievement, and I am deeply grateful to everyone who has supported, encouraged, and believed in me throughout this transformative experience.
First and foremost, I extend my heartfelt gratitude to my supervisor and mentor, Dr. Brian Detlor. His unwavering guidance, encouragement, and intellectual insight have been the cornerstone of my academic development. It has been an extraordinary privilege to work with and learn from him over these years. Dr. Detlor’s patience, generosity with his time, and thoughtful feedback challenged me to think more critically and creatively, while his expertise broadened my understanding not only of my research topic, but also of the broader field of Information Systems. His mentorship has shaped me into a more confident scholar, and I will carry the lessons I have learned from him into all my future work.
I am equally grateful to my committee members for their invaluable contributions to my doctoral journey. Dr. Tara La Rose has been a significant influence on my work and thinking, and I had the privilege of collaborating with her even before beginning my Ph.D. Her remarkable dedication to underserved older adult communities has been both inspiring and foundational to my research. I am also deeply appreciative of Dr. Milena Head, whose keen insights and constructive feedback during our committee meetings consistently motivated me to refine and strengthen my work. Her perspective and encouragement were instrumental in helping me navigate some of the more complex aspects of my project.
Special thanks are also due to the Hamilton Public Library (HPL) and CityHousing Hamilton (CHH), whose collaboration made my research possible. This thesis is part of an ongoing research partnership involving McMaster University, the HPL, and CHH. I acknowledge that this thesis is part of a continuing research program with the community. 
On a personal note, I wish to acknowledge my family, and Nimat, for being constant sources of love, encouragement, and unwavering belief in my abilities. Your support, whether through kind words, patient listening, or simply being there. It has sustained me in ways that words cannot fully capture. 
 
2

TABLE OF CONTENTS
List of Figures		XI
List of tABLEs		XII
List of ABBREVIATIONS	XIII
CHAPTER 1: INTRODUCTION	1
1.1	Research Premise and Rationale	1
1.2	Background and Importance of the Research Problem Area	3
1.3	Purpose and High-Level Research Question	8
1.4	Thesis Overview	9
CHAPTER 2: LITERATURE REVIEW	10
2.1	Introduction	10
2.2	Digital Literacy	10
2.3	Digital Literacy Training	14
2.4	The Role of Libraries to Address the Digital Divide	15
2.5	Digital Literacy Training and Older Adults	19
2.6	Gender and Digital Literacy Training	26
CHAPTER 3: THEORETICAL BACKGROUND AND CONCEPTUAL FRAMEWORK	29
3.1	Introduction	29
3.2	SCT History and General Application	31
3.3	SCT Factors	33
3.4	SCT Application in Information Systems	37
3.5	Conceptual Framework and Lower-Level Research Questions	41
CHAPTER 4: METHODOLOGY	45
4.1	Introduction	45
4.2	Philosophical Assumptions	45
4.3	Digital Literacy Training Sessions	46
4.4	Recruitment	48
4.5	Data Collection	49
4.5.1	Data Collection Schedule	50
4.5.2	CPQ-12 & ATTQ Questionnaires	53
4.5.3	Interviews and Observations	54
4.5.4	MUXL Biometric Data	54
4.6	Data Analysis	63
4.6.1	Questionnaire Data	63
4.6.2	Interviews, Observations and MUXL Biometric Data	64
CHAPTER 5: FINDINGS	68
5.1	Participant Demographics	68
5.2	CPQ-12 and ATTQ Questionnaires	70
5.2.1	Demographic Data with CPQ-12 & ATTQ	76
5.3	Interviews, Observations, and MUXL Biometrics	78
5.3.1	Learner Attributes	78
5.3.2	Learner Behaviour	96
5.3.3	Learning Environment	113
5.3.4	Learning Outcomes	143
CHAPTER 6: DISCUSSION	166
6.1	High-level RQ #1	166
6.2	Lower-level RQ #2	169
6.3	Lower-level RQ #3	173
6.4	Lower-level RQ #4	178
6.5	Lower-level RQ #5	184
6.6	Generated Research Model	187
CHAPTER 7: CONCLUSION	191
7.1	Theoretical Contributions	192
7.2	Practical Contributions	193
7.3	Methodological Contributions	196
7.4	Study limitations and future research directions	198
7.5	Conclusion	202
REFERENCES…….……….	203
APPENDIX A: Overview of HPL Weekly Tablet Training Content	216
APPENDIX B: HPL Training Material - Tablet Basics	218
APPENDIX C: Training Material - Icon Library Handout	220
APPENDIX D: HPL Training Material – Other Sample Handouts	221
APPENDIX E: MUXL Training Session #1	224
APPENDIX F: MUXL Training Session #2	229
APPENDIX G: Recruitment Poster for Older Adult Learners	233
APPENDIX H: Pre- Interview Questions for Administrators and Instructors……..…..	234
APPENDIX I: Pre- Interview Questions for Older Adult Learners	236
APPENDIX J: Post-Interview Questions for Administrators and Instructors………….	238
APPENDIX K: Post-Interview Questions for Older Adult Learners	240
APPENDIX L: The CPQ-12 and ATTQ Questionnaires for Older Adult Learners…    ……………………………………………………………………………………………………...………………………..……….242
APPENDIX M: MUXL Data Collection Instruments	243

LIST OF FIGURES
Figure 1: Detlor et al.'s (2022) Conceptual Framework	16
Figure 2: The Reciprocal Causation Model by Albert Bandura (1999)	29
Figure 3: Conceptual Framework	41
Figure 4: On-Site Classroom Training	50
Figure 5: Exterior View of the MUXL Vehicle	51
Figure 6: Interior View of the MUXL Control Room	51
Figure 7: Interior View of the MUXL Participant Room	52
Figure 8: Older Adult Learner Demographics	68
Figure 9: Race and Gender of Administrator and Instructor Demographics	68
Figure 10: CPQ-12 Levels Among Older Adults	76
Figure 11: ATTQ Levels Among Older Adult Learners	76
Figure 12: AOI Fixation Rate Among Older Adult Learners	129
Figure 13: Overall Fixation Rate Among Older Adult Learners	130
Figure 14: Visit Rate Among Older Adult Learners	131
Figure 15: Average Visit Duration Among Older Adult Learners	132
Figure 16: SCL Arousal Category Among Older Adult Learners	133
Figure 17: Digital Skills Confidence Among Older Adults	144
Figure 18: Digital Skills Competence Among Older Adults	147
Figure 19: Understanding of the Importance of IT Among Older Adults	151
Figure 20: Ability to Apply Digital Skills Learned Among Older Adults	154
Figure 21: Intention to Pursue Further Digital Literacy Training Among Older Adults	156
Figure 22: Information Behaviour Among Older Adults	158
Figure 23: Well-being Among Older Adults	161
Figure 24: Generated Research Model	187


LIST OF TABLES
Table 1: Overview of Data Collection Activities	49
Table 2: Task-Level Eye-Tracking Data Collected for a Sample Participant	57
Table 3: Session-Level Eye-Tracking Data for a Sample Participant	57
Table 4: Threshold Ranges for Eye-Tracking Data	58
Table 5: Normalized Weighted Average Session Arousal Values for a Sample Participant	61
Table 6: Threshold Range for Skin Conductance Data	62
Table 7: High-Level Overview of the Final Codebook	65
Table 8: Paired Samples T-test Results for Pre- and Post-Training CPQ-12 Scores	71
Table 9: Paired Samples T-Test Results for Pre- and Post-Training ATTQ Scores	74
Table 10: Key Takeaways for Learner Attribute: Support	81
Table 11: Key Takeaways for Learner Attribute: Physical Mobility	84
Table 12: Key Takeaways for Learner Attribute: ICT Access	87
Table 13: Key Takeaways for Learner Attribute: Financial Constraints	90
Table 14: Key Takeaways in Learner Attribute: Digital Stress	95
Table 15: Key Takeaways for Learner Behaviour: Motivation	103
Table 16: Key Takeaways for Learner Behaviour: ICT Use	106
Table 17: Key Takeaways in Learner Behaviour: Digital Information Behaviour	111
Table 18: Key Takeaways in Learning Environment: Mobile Nature of Training	115
Table 19: Key Takeaways in Learning Environment: Public Library-led Training	126
Table 20: Key Takeaways for Learning Environment: MUXL Training	135
Table 21: Key Takeaways for Learning Environment: Encouragement by Others	137
Table 22: Key Takeaways for Learning Environment: Government Initiatives	141
Table 23: Key Takeaways for Learning Outcomes: Psychological	153
Table 24: Key Takeaways for Learning Outcomes: Behavioural	157
Table 25: Key Takeaways for Learning Outcomes: Benefits	164
LIST OF ABBREVIATIONS
	Acronym
	Description


	AARP
	American Association of Retired Persons

	AOI
	Area of Interest 

	ATTQ
	Attitudes Towards Technology Questionnaire

	BIPOC
	Black, Indigenous, and Persons of Color

	ETS
	Educational Testing Service

	CHH
	CityHousing Hamilton

	COVID-19
	Coronavirus Disease 2019

	CRA
	Canada Revenue Agency

	CPM
	Counts Per Minute

	CPQ-12
	Computer Proficiency Questionnaire (12 items)

	EDA
	Electrodermal Activity

	GDLC
	Global Digital Literacy Council

	HPL
	Hamilton Public Library

	ICTs
	Information and Communication Technologies

	IS
	Information Systems

	IT
	Information Technology

	I-VT
	Velocity-Threshold Fixation Identification

	MDTRC
	McMaster Digital Transformation Research Centre

	MUXL
	McMaster User Experience Lab

	RWM
	Real World Mapping

	RQ
	Research Question

	SCL
	Skin Conductance Level

	SLT
	Social Learning Theory

	SCT
	Social Cognitive Theory

	TRA
	Theory of Reasoned Action

	TAM
	Technology Acceptance Model

	μS
	Microsiemens

	VHS
	Video Home System







2

1. [bookmark: _Toc201061510][bookmark: _Toc201070726][bookmark: _Toc201589022][bookmark: _Toc203299296][bookmark: _Toc206064746] INTRODUCTION
[bookmark: _Toc201061511][bookmark: _Toc201070727][bookmark: _Toc201589023][bookmark: _Toc203299297][bookmark: _Toc206064747]Research Premise and Rationale
Older adults often face barriers when they try to use Internet and Communications Technologies (ICTs). Findings from the Canadian Internet Use Survey (Statistics Canada, 2023) indicate that Internet use among older adults aged 75 and above rose from 62% in 2020 to 72% in 2023. This significant increase indicates that more older adults are gaining access to ICTs than ever before. Yet many older adults still feel disempowered and excluded from the digital world (Aleti et al., 2024). Ageism and older adult stereotypes are commonplace and create additional barriers to digital literacy through external assumptions and internalized beliefs (Barrie et al., 2021). As information technology continues to evolve, it is crucial for older adults to attain a certain level of digital literacy to stay connected and be active citizens in an increasingly digital society. Digital literacy training is a means by which to bridge the digital divide among older adults. In this context, it is essential to understand the barriers and challenges older adults face to better support their digital literacy learning needs and reduce the digital divide. 
To bridge this gap, public libraries offer digital literacy training to underserved groups, such as marginalized older adults, through accessible (i.e., free) community-based programs. Such initiatives assist older adults who lack the required means on their own to build the necessary digital literacy skills to be connected in society. In this way, public libraries are becoming technology-centric hubs that serve as a necessary base for the digital literacy training of older adults (Julien et al., 2021; Yoon, 2017). However, how best to deliver this training is unclear (Barrie et al., 2021; Detlor et al, 2022; Miller et al., 2024; Mullins, 2022). For example, a recent survey of administrators and instructors at public libraries across Canada about the delivery of digital literacy training indicates room for improvement (Detlor et al., 2024). Therefore, there is a need to investigate and scrutinize the delivery of public library-led digital literacy training to improve the training and make it more effective and sustainable. 
In terms of older adults living in social housing, many have mobility issues that make attending digital literacy training sessions at a library branch difficult to participate, if not infeasible. Further, these older adults often face limited finances which constrains their ability to purchase digital devices and access the Internet in their personal living spaces in a social housing complex, which further reduces their motivation to become digitally literate and participate in digital literacy training programs such as that offered by public libraries. These barriers not only curtail older adults’ involvement in digital literacy training initiatives but also keep them from leveraging digital tools to mitigate social isolation and participate more fully in today’s digital society (Ma et al., 2020). As such, it is important that the digital literacy training this group receives from a public library caters to this demographic’s specific training needs, recognizing that digital skills play a pivotal role in enhancing older adults’ quality of life (Barrie et al., 2021; Wynia Baluk et al., 2023). 
Given this context, there is a strong need to understand how public library-led digital literacy training can be more effectively tailored to older adults living in social housing to improve this population’s learning outcomes (Detlor et al., 2024). Emphasizing mobile training and socialization in the delivery of the training may offer potential areas for improvement. For example, mobile digital literacy training initiatives have shown efficacy in Singapore's Project Wire Up, where home-based digital literacy programs improved the digital skills of older adults with low socioeconomic status (Ngiam et al., 2022). Incorporating socialization opportunities in the delivery of the digital literacy training to older adults has shown promising results particularly through direct observations and interactions with peers (Aleti et al., 2024) and social support from family members (Arroyo-Menendez et al, 2022; Tsai et al., 2017). Providing older adults living in social housing with mobile public library-led training that incorporates opportunities for socialization may make the training more accessible overcoming mobility and financial constraints and more aligned with this demographic’s learning needs and preferences.
[bookmark: _Toc148162261][bookmark: _Toc148162262][bookmark: _Toc201061512][bookmark: _Toc201070728][bookmark: _Toc201589024][bookmark: _Toc203299298][bookmark: _Toc206064748]Background and Importance of the Research Problem Area
According to Statistics Canada (2022), older adults are individuals aged 65 and above. The digital divide disproportionately affects older adults. The term digital divide is defined as the gap between those who have easy access to ICTs and those who do not, mainly in underserved communities (Lam & Lee, 2006, p.178). As ICTs become more ubiquitous in daily life, the digital divide has received considerable scholarly attention (Chike-Obuekwe & Choudrie, 2017). Evidence suggests that less privileged groups are not adopting digital technologies as widely as others, particularly in Canada. This includes those in low-income brackets, older adults aged 65 and over, and resettled immigrants or refugees (Damant et al., 2017; Galabuzi, 2006; Walks & Maaranen, 2008). Nonetheless, due to improvements in healthcare, education, living standards and economic growth, senior Canadians are on the rise (Dhalla, 2018). As such, there is a growing need for innovative approaches to bridge the digital divide for older adults, specifically those living in social housing. 
In this thesis, social housing refers to rental housing provided and managed by government or non-profit organizations, typically with rents geared to household income or subsidized to ensure affordability (Canada Mortgage and Housing Corporation, 2023; Pomeroy, 2007). Social housing is designed to support individuals and families with low or fixed incomes, including a significant proportion of older adults, by providing stable and affordable accommodations that also serve as sites for community programming and social support.
The digital divide is multi-dimensional and extends beyond a simple binary of access to technology (van Dijk, 2006). It encompasses disparities in the quality of access, such as having a reliable high-speed Internet connection, possessing digital skills, and the ways technology is used (i.e., basic use versus advanced use). These factors highlight significant gaps in the willingness and ability to embrace digital technologies for meaningful daily activities. For marginalized older adults, these dimensions are often compounded; even when physical access is provided, barriers related to skills, confidence, and perceived relevance can prevent full and effective engagement with the digital world. By understanding these nuanced dimensions, it is critical to design digital literacy training and interventions that can bridge this gap.
Although some research investigations distinguish between first- and second-level digital divides (Hargittai, 2002; van Dijk, 2006), this framing was not applied in this study. This was due to several reasons. First, the training context addressed access and skills simultaneously, as participants were provided with both tablets and mobile data plans, alongside guided instruction. Moreover, the study focused on improving socialization among older adults in social housing which extend beyond deficit-based categorizations of the digital divide.
Current initiatives by the Canadian government to support digital literacy aim to equip underserved populations with the needed skills to navigate digital technologies effectively and securely. By focusing on groups such as seniors, newcomers, and low-income individuals, these initiatives emphasize the importance of reducing systemic barriers that prevent full participation in the digital economy. Programs such as the Digital Literacy Exchange Program (2025) and Connecting Families (2025) illustrate these priorities by providing training and affordable Internet access to targeted communities. Such programs highlight digital literacy’s critical role in enabling individuals to access essential resources, services, and opportunities, thereby addressing broader social and economic inequities.
However, these initiatives often overlook the compounded challenges faced by older adults in social housing, such as limited mobility, digital anxiety, or isolation, and rarely include flexible or mobile training formats. These government-led efforts align with the need for research exploring innovative and inclusive approaches (Innovation, Science and Economic Development Canada, 2023), such as mobile public library-led digital literacy training for older adults living in social housing. Public libraries, as trusted and accessible community hubs, are especially well-positioned to fill this gap through tailored, socially engaging programs that meet learners where they are.
In terms of benefits, addressing the digital divide among seniors can help alleviate social isolation, allowing older adults to stay connected with family, friends, and communities, thus promoting overall well-being (Barrie et al., 2021). Furthermore, equipping older adults with the required digital skills can elevate the quality of life of these individuals by ensuring they are connected well with others via ICTs and by improving their health management. For example, having digital skills and access to digital technologies facilitates access to vital health information, promotes active participation in one’s healthcare, and provides cognitive stimulation (Cotton et al., 2014; Karavidas et al., 2005; Lansley, 2004). In addition, it can reduce healthcare costs and increase efficiency in health maintenance (Seifert & Schlomann, 2021; Tsai et al., 2017). 
Importantly, digital access and basic digital fluency are now essential for using core services such as healthcare appointments, government applications, and banking, as these have largely transitioned to digital formats. This shift has placed many older adults at a disadvantage, particularly when they face barriers such as limited technological skills. These barriers can result in both digital and social exclusion from their communities, a situation that was exacerbated during the COVID-19 pandemic when many essential services became available exclusively online and remain so even after the pandemic was over (Zapletal, 2023). At the same time, the pandemic also motivated some older adults to engage with digital technologies to maintain social connections and intergenerational relationships (Valla et al., 2023). In addition, older adults want to preserve independence in managing their healthcare and performing routine health tasks such as booking appointments and renewing prescriptions (Hvalič-Touzery et al., 2024). Therefore, in the post-COVID-19 context, motivation is closely linked to the perceived benefits of improved digital access and use, which include ensuring equitable access to services and maintaining digital connectivity (Hvalič-Touzery et al., 2024; Valla et al., 2023; Zapletal, 2023).
Digital literacy training offers a multitude of benefits to older adults. Research indicates that digital literacy training equips older adults with greater independence, social connection, cognitive benefits, and improved well-being (Khoo & Yang, 2020; Khosravi et al., 2016; Tsai et al., 2017; Zhang et al., 2023). This particularly impacts marginalized or rural areas, where digital training can serve as a gateway for older adults to consistent communication, reducing feelings of isolation and enhancing life quality (Berkowsky et al., 2018; Tsai et al., 2017).
Furthermore, research on intergenerational learning initiatives highlights the potential benefits of tailored, relationship-focused approaches to digital literacy training for older adults. For example, Aldaco-Arias et al. (2021) describe the “Technogrands” project, where teenagers taught older adults, basic digital skills using a learner centered pedagogical model. This initiative improved the older adults’ digital literacy and strengthened intergenerational bonds through personalized teaching methods and supportive learning environments. Such approaches emphasize the importance of adapting instruction to older adults' specific needs and abilities, fostering a positive and engaging educational experience. 
Research conducted by Tsai et al. (2017) underscores the positive impact of digital literacy training for older adults. Similarly, Chen et al. (2021) discuss the potential use of information technologies to help older adults stay informed and connected. The use of ICTs not only promotes older adults’ engagement with information but also enhances their overall well-being. Similarly, studies indicate that older adults who use ICTs experience improved social cohesion and increased knowledge sharing, fostering stronger bonds among diverse groups (Barrie et al., 2021). This body of research consistently demonstrates that digital literacy training equips older adults with greater independence, fosters social connections, offers cognitive benefits, and contributes to overall well-being (Khoo & Yang, 2020; Khosravi et al., 2016; Tsai et al., 2017; Zhang et al., 2023). 
In response to the increasing need for digital literacy skills in today’s society, public libraries, in their role in building sustainable communities in the 21st century, often alter their services to the needs of their community to create supportive environments where marginalized community members can receive tailored assistance and resources, fostering digital inclusion and empowering them to overcome barriers to technology use (Aleti et al., 2023; Dalmer & Griffin, 2023; Wynia Baluk et al., 2023). An example of this is in their implementation of digital literacy training for members of their communities, as a core library service (Horton 2019; Wynia Baluk et al. 2021a, 2021b). Public libraries provide a range of digital literacy supports to community members, including marginalized older adults. These services include free instruction in digital literacy skills and drop-in access to computer equipment and the Internet, which are particularly valuable for individuals who might otherwise be underserved (Bennett-Kapusniak, 2013; Decker, 2010; Huynh & Malli, 2018). 
Within this context, current methods of public-library-led instruction tend to result in training conducted on library premises (i.e., in-person on-site at a library branch), which may be difficult to attend for those with mobility challenges or those with financial challenges who find even taking public transit to get to the library too expensive. Sørensen (2023) highlights that what some library professionals view as a distinct role of the public library, others see differently which suggests that the boundaries between roles and values are fluid, subjective and individually independent. This variability indicates that public library-led digital literacy training, with a “one-size fits all” model, may not be effective for delivering training to all older adults, specifically for those who are marginalized (defined in this thesis as those living in social housing). As such, tailored training and the incorporation of principles such as socialization and community support could significantly improve the impact of mobile public library-led digital literacy training (Aleti et al., 2023).
[bookmark: _Toc201061513][bookmark: _Toc201070729][bookmark: _Toc201589025][bookmark: _Toc203299299][bookmark: _Toc206064749]Purpose and High-Level Research Question 
[bookmark: _Toc148162266][bookmark: _Toc148162267]This research centers on the potential of incorporating mobile training and socialization components in the delivery of public library-led digital literacy training for older adults living in social housing. By emphasizing the importance of integrating mobile training and socialization into the provision of digital literacy training to older adults living in social housing, the objective is to investigate their impact on learning outcomes. Based on this, the following high-level research question (RQ #1) is proposed: How does the inclusion of mobile training and socialization in the delivery of public library-led digital literacy training impact the learning outcomes of older adults living in social housing who take the training? 
This investigation has the potential to offer novel theoretical and practical contributions to the delivery of mobile public library-led digital literacy training aimed at older adults residing in social housing. This research places particular emphasis on mobile training and socialization in the incorporation of the training to improve the learning outcomes of older adult learners. This area of investigation is understudied and under-reported in the literature.
[bookmark: _Toc201061514][bookmark: _Toc201070730][bookmark: _Toc201589026][bookmark: _Toc203299300][bookmark: _Toc206064750]Thesis Overview  
This thesis is organized as follows. First, this chapter starts with an introduction and a high-level overview of the research problem area. Next, a literature review is presented on the general topic of digital literacy, digital literacy training, the role of the public library to address the digital divide, digital literacy training for older adults, and the effects of gender on older adult digital literacy training. This is followed by a description of the theoretical background and conceptual framework. Both Bandura’s (1999) social cognitive theory (SCT) and Detlor et al.’s (2022) framework of community-led digital literacy training serve as a theoretical basis. From there, a methodology is described where Hamilton Public Library (HPL) and CityHousing Hamilton (CHH) serve as partner organizations. Both qualitative and quantitative methods are described, including the use of questionnaires, one-on-one interviews, observations of training, and the collection of biometric data. Findings are then reported. This is followed by an in-depth discussion of the results where theoretical, practical and methodological contributions are described. From there, limitations of the study and future research are discussed.


[bookmark: _Toc201061515][bookmark: _Toc201070731][bookmark: _Ref201080144][bookmark: _Toc201589027][bookmark: _Toc203299301][bookmark: _Toc206064751] LITERATURE REVIEW
[bookmark: _Toc201061516][bookmark: _Toc201070732][bookmark: _Toc201589028][bookmark: _Toc203299302][bookmark: _Toc206064752]Introduction
[bookmark: _Toc149055766][bookmark: _Toc149066491][bookmark: _Toc149108210]This literature review provides an overview of the existing research on digital literacy and digital literacy training in general, and on specific subtopics of digital literacy training for older adults, specifically those who live in social housing and belong to underserved communities. 
[bookmark: _Toc201061517][bookmark: _Toc201070733][bookmark: _Toc201589029][bookmark: _Toc203299303][bookmark: _Toc206064753]Digital Literacy
Over the years, the term digital literacy has seen multiple interpretations. While the nuances of digital literacy can vary based on context, in this thesis, the definition put forth by Julien (2018) is adopted where digital literacy involves “the skills, knowledge, and attitudes essential for ethically and effectively accessing, creating, using, and evaluating digital information” (p. 2243). Other definitions include “[t]he ability of people to locate, organize, understand, evaluate, and create information using digital technology” (La Rose & Detlor, 2021, p. 600). The American Library Association (ALA, 2023) offers a complementary view, defining digital literacy as using ICTs to find, evaluate, create, and communicate information, requiring cognitive and technical skills. 
Other definitions that aim to define digital literacy extend beyond mere technical proficiency; these definitions embody the capacity to decipher and apply information across various contexts, particularly when presented via computers or the Internet, rather than being solely anchored in operational aspects, like keystrokes. For example, in Gilster's (1997) definition, digital literacy transcends mere technical proficiency, emphasizing the mastery of ideas and critically evaluating information from diverse digital sources. Gilster (1997) conceptualized digital literacy as the ability to understand and use information in multiple formats and to critically assess and apply this information in real-life.
Delving into the term's origin, digital literacy is evident in early scholarly discussions. For example, Childers (2003) points out that the concept of digital literacy emerged in academic circles in the late 1970s, experienced a surge in the mid-1980s, and then saw a decline until the late 1990s. Initially, as the accessibility of computers was less common then, digital literacy was viewed as a fundamental skill, such as the capacity to manipulate data and craft basic codes (Leahy & Dolan, 2010). 
However, as technology advanced, so has our understanding of the concept of digital literacy. Today, digital literacy is more than mere technological skills; its essence lies in transcending the conventional confines of being tech-savvy. Originally, literacy referred to the ability to read and write (Lankshear & Knobel, 2015). However, more recently, it refers to the capacity to comprehend information in any form. Specifically, in the digital world, digital literacy is multi-faceted (Audrin & Audrin, 2022). This involves being adept at interpreting intricate visuals and audio, as well as understanding the nuanced meanings of words (Lankshear & Knobel, 2015). Research on digital literacy reveals that digitally literate individuals can transition seamlessly from one form of media to another. They recognize which modes of expression are best suited for specific types of information and excel at conveying their knowledge in a medium that their audience can easily comprehend (Lankshear & Knobel, 2015). Digital literacy enables individuals to select the most suitable medium for the type of information being shared, tailored to the intended audience. 
Lankshear and Knobel (2015) further discuss pivotal competencies underpinning this literacy: assembling knowledge, evaluating information content, effectively searching the Internet, and adeptly navigating hypertext. They underscore the imperative of educating individuals to interact with online content superficially and engage with it critically. This entails searching information from the web, scrutinizing its value, and integrating meaningful changes.
Standardized operationalizations of digital literacy endeavour to delineate it through a series of specific tasks, demonstrations of skills, and benchmarks, with the aspiration of creating universally accepted criteria. The spectrum of this standardization spans from task-oriented definitions to ones grounded in a deeper understanding of digital content. At one end, the Global Digital Literacy Council (GDLC) accentuates the operational elements through its Internet and Computing Core Certification program offered by Certiport (Lankshear & Knobel, 2015). This program meticulously outlines tasks, from basic computer operations to navigating online platforms, that users learn. For example, it does not just focus on the “how” but extends to the “why” and “when” of using digital tools (Lankshear & Knobel, 2015). This program from the GDLC benchmark involves foundational computer tasks, such as identifying output devices, creating folders, or executing functions in Word. 
The landscape of standardized operationalizations of digital literacy presents challenges and opportunities. On one side, organizations like the GDLC provide foundational tasks to establish a baseline of digital capabilities. On the more nuanced end, the U.S. Educational Testing Service (ETS) offers a definition tailored for higher education settings. For ETS, digital literacy transcends technical proficiency; it embodies the adept use of digital tools to address informational challenges in modern society. It encapsulates the competence to research, categorize, assess, and relay information while being conscious of the ethical and legal implications of information access and use. This approach is anchored in real-time, scenario-based tasks encompassing a variety of subjects and tools, urging participants to manage and engage with information within the following seven competencies: “define, access, manage, and integrate, evaluate, create, and communicate” (Lankshear & Knobel, 2015, p. 10). 
Life Literacy Canada (2023) defines digital literacy as the ability to understand, navigate, and adapt to the ever-evolving technological landscape. Digital literacy is also linked to active societal participation in today's interconnected world. It is the skill and foundation of active digital citizenship, encompassing meaningful online discourse and fostering a digitally inclusive society (Barrie et al., 2021). As computers become more embedded in our daily lives, reshaping our daily activities, ongoing learning about digital technologies becomes crucial to ensure we prosper in personal, professional, and community spheres (Life Literacy Canada, 2023).
Over the last two decades, digital literacy strategy policymaking developments in Canada indicate that the Internet is part of a required national infrastructure (Shepherd & Henderson, 2019). This is because the Internet can strengthen economic growth, and thus the government should support the development of digital technology. Further, digital literacy warrants close examination, especially when the prevalent perspective on Internet technology prioritizes connectivity and devices over actual skills and software proficiency (Shepherd & Henderson, 2019).
Shepherd and Henderson (2019) note that the shift in Canadian federal strategies toward Internet regulation is directly influenced by the central role of digital literacy within overarching digital agendas, and they underscore the shortcomings of not focusing on implementing digital literacy in Canada. Moreover, policies around digital literacy impacts the communities the policies aim to integrate (i.e., these policies impact the everyday lives of Canadians) (Shepherd & Henderson, 2019). Hence, the ability of Canadians to efficiently interact with digital technologies in ways that affect their overall quality of life. As such, these authors emphasize the importance of recognizing and incorporating digital literacy into the development of government policies.
In sum, the ability to navigate, understand, and engage with digital technologies goes beyond being merely advantageous—it’s indispensable. Digital literacy, both as a term and a skill, has taken root at the nexus of technology and daily life. As Becker (2018) explains, this proficiency is about adapting to the digital age and accessing a wealth of information, communication tools, and services. In this context, digital literacy is recognized as crucial for active engagement in modern community life. 
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As described earlier, navigating, understanding, and effectively using digital tools and platforms is paramount in today’s digital age. One way to acquire these skills is through digital literacy training. Digital literacy training is an encompassing educational initiative to equip individuals with the requisite skills, competencies, and knowledge to function confidently in a technology-driven environment (Barrie et al., 2021; Bawden, 2008). 
As such, digital literacy training is pivotal in empowering individuals, granting them the confidence and competence to navigate the expansive digital realm (Gilster, 1997). This empowerment is not just about the ability to use a device or access the Internet; it is about understanding, interpreting, and creating digital content. By fostering these skills, individuals can effectively access information, communicate with others, and complete a myriad of tasks online, from personal banking to virtual socialization, to lessen social isolation among older adults (Nedeljko et al., 2021). Beyond utility, digital literacy training can also teach individuals to evaluate online content critically, discern credible sources from misleading ones, and safeguard themselves from potential cyber threats (Hobbs, 2010).
In this way, digital literacy training is not merely about understanding how to use a computer or smartphone, but extends to critical thinking about digital content, ensuring online safety, and engaging in responsible digital behaviour (Tinmanz et al., 2022). Such skills are invaluable for personal and professional realms, bridging the gap between mere technology usage and meaningful digital engagement (Belshaw, 2012). As the digital landscape continues to evolve, so does the scope of digital literacy, highlighting the need for lifelong learning (Taher, 2021). 
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Experts emphasize the role of Library and Information Science scholars and community organizations in addressing the digital divide as a crucial aspect of promoting digital inclusion (Wynia Baluk et al., 2023). These experts highlight how public libraries and affordable housing providers are key in promoting digital literacy and inclusion, ensuring that information, skill development, education, social networks, and resources are accessible to marginalized populations. This approach contrasts with a warning from researchers about the risk of a growing digital divide without proper digital literacy support for underserved groups (Wynia Baluk et al., 2023). This digital divide causes the development of have and have-not groups (Lam & Lee, 2006). Certain groups possess the requisite digital literacy skills necessary to stay engaged and connected in modern society. In contrast, others do not have these required skills, hence isolating or decreasing their connection within society (Wynia Baluk et al., 2023).
Fortunately, public libraries champion efforts to bridge the digital divide by providing digital training and services to community members, such as seniors and low-income individuals, who may have no other way to obtain digital literacy skills (Wynia Baluk et al., 2023). Public libraries provide community members complimentary access to digital literacy training, Wi-Fi, and various technologies, from basic computers to advanced tools (Detlor et al., 2022). They often offer diverse digital training methods, from self-guided tutorials to personalized support, group sessions, guest lectures, specialized professional training, community partnerships, and technology-centred spaces (Julien et al., 2021). These varied approaches allow libraries to tailor their services to meet the unique needs of older adults, helping them integrate technology into their daily lives in meaningful ways. 
Barrie et al. (2021) highlight how public libraries are pivotal stakeholders in addressing barriers to digital literacy for older adults. Their role as accessible community hubs makes them uniquely positioned to provide tailored ICT training, offer technical instruction, and address socio-contextual challenges such as confidence and usability concerns. Through collaboration with other community organizations, libraries can adapt their digital literacy programs to account for the varied levels of experience and specific needs of older adults, ensuring greater inclusivity and effectiveness. As a part of their strategic mandate, public libraries are keen to assist with the ICT needs of their community members and to foster an inclusive environment creating a community hub for individuals, to not only feel welcomed but also to access needed services and act as a site of connection (Barrie et al., 2021; Julien et al., 2022). For example, 81% of public libraries across Ontario reported enhanced social and community involvement via the library’s provision of free access to digital technologies and 91% of public libraries stated that their library was successful in both introducing patrons to ICTs and motivating older adults to keep using these technologies via the provision of digital literacy training (Nordicity, 2018). 
Recognizing this, public libraries act as community hubs to foster and support collaborative creative spaces with embedded ideals of entrepreneurship, skill development, and community engagement-led initiatives that highlight the importance of digital literacy and its potential to bridge these gaps (Barrie et al., 2021). Furthermore, public libraries consistently broaden their services to incorporate existing and new technologies. Public libraries lead the way in offering access to information and skills to a diverse range of individuals (Barrie et al., 2021).
Detlor et al. (2022) conducted a study investigating the factors that impact the delivery of successful digital literacy training initiatives offered by community organizations, such as public libraries. Detlor et al. (2022) results identify that learning environmental factors and training program components influence student learning outcomes regarding psychological, behavioural, and benefit outcomes. Please see Figure 1. 
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Regarding the learning environment, a significant factor is the reliance on external grant funding or city/municipal budgets, which makes digital literacy training programs vulnerable to funding fluctuations. Other learning environment factors affecting the outcomes of the training pertain to the quality and quantity of classroom resources provided, the competency and availability of teaching staff, the use of program performance metrics to evaluate the training, and barriers to knowledge sharing, both internally and externally, with others about best practices in the delivery of digital literacy instruction (Detlor et al., 2022). 
When designing public library-led digital literacy training, it is important to consider several program components. These include the timing of the training, how it is promoted to participants, and whether it offers basic or advanced content that aligns with participant needs. In addition, specific features of the training itself, such as the format, duration, pace, and instructional style, are equally important. Ideally, the training should be offered at times that are conducive to participants and community members. Marketing should also involve various methods (i.e., social media, posters, flyers, email) and reach existing and non-existing library patrons. A range of training should be provided to accommodate the needs of both novice and more advanced learners. Different modalities should be considered when offering training depending on the needs of learners (i.e., one-on-one vs. group instruction; hands-on (active) vs. passive instruction) (Detlor et al., 2022).
In terms of psychological learning outcomes, learners can achieve outcomes such as increased digital skills confidence, digital skills competence, and improved understanding of the importance of ICTs. In addition, learners can also achieve behavioural learning outcomes such as the ability to apply the digital skills learned and the intention to pursue further digital literacy training. In terms of benefit learning outcomes, learners may experience improved well-being, improved information behaviour, and gains in career or employability opportunities (Detlor et al., 2022).
As Detlor et al.’s (2022) conceptual framework showcases, various factors influence successful digital literacy instruction offered by community organizations, such as public libraries. The optimal deployment of digital and media literacy instructional practices remains elusive. There is a myriad of factors contributing to this disparity. For community-based educators such as public librarians, the challenge lies in their lack of familiarity with a variety of technological tools (Hobbs, 2010). Hobbs (2010) also emphasizes the importance of not misconstruing the simple migration of classroom resources from tangible paper to digital screens as an effective use of technology. To cultivate digital and media literacy competencies, there is a pressing need to delve deeper, teaching learners about the nuances of media and technology. Active engagement methods, include dialogue and sharing to help better understand digital and media literacy education, as well as gaming and role-playing to help foster critical thinking about individuals' choices in how media shape digital content (Hobbs, 2010). 
When considering the provision of public library-led training, it is important to recognize that many community-based learners, specifically those belonging to marginalized groups, continue to encounter financial and geographical barriers that limit access to educational and training opportunities. Factors such as travel time to programs, childcare needs, and financial barriers further exacerbate the situation (Barrie et al., 2021; Detlor et al., 2022).
Another significant concern is that potential learners often do not see their identities, experiences, or needs reflected in the program content, instructional materials, or even the instructors themselves. This lack of representation can lead to feelings of intimidation and a fear of failure, discouraging participation. This is compounded by a notable gap in intermediate-level digital literacy training options (Huynh & Malli, 2018). Such barriers place marginalized groups at a disadvantage in ICT use, contribute to the digital divide, and heighten social isolation (Barrie et al., 2021; Khosravi et al., 2016). 
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The following section explores the nuances of providing digital literacy training for older adults, specifically low-income older adults living in social housing. Older adults residing in social housing tend to have disproportionately low incomes, live in poverty and rely solely on fixed government benefits such as the Old Age Security pension and the Guaranteed Income Supplement. Research has shown that poverty is prevalent among low-income older adults, with many experiencing improved financial stability only upon becoming eligible for Canadian pension plans such as OAS and GIS (Pirrie et al., 2020). Within this context, public libraries can act as a meeting space for its community and specifically for older adults to learn digital literacy skills essential for community engagement and daily living (Aabø & Audunson, 2012; Wynia Baluk et al., 2021a).
Older adults living in social housing often confront unique challenges in attaining digital literacy skills. These include physical limitations, financial constraints, health crises such as the COVID-19 pandemic, and cognitive or psychological factors such as comfort level and anxiety toward ICT use, as well as limited access to digital devices (Barrie et al., 2021; Dalmer & Mitrovica, 2022; Kumar et al., 2013; Lam & Lee, 2006; Steelman & Wallace, 2017; Wynia Baluk et al., 2021). A study by Wynia Baluk et al. (2023) highlights that many older adults also harbor significant concerns about online safety, expressing hesitation to share personal information and fear of threats such as viruses and hackers. These safety concerns are compounded by the financial burden of technology both the initial and ongoing costs of digital devices can be prohibitive, especially when the risks of online harm are considered. Together, these barriers hinder ICT use, deepen the digital divide, and contribute to social isolation (Wynia Baluk et al., 2023). While digital literacy training can help alleviate some of these concerns, many older adults remain unable to physically access freely available training in their communities. Mobile training that brings instruction directly to the learner’s residence may offer a promising alternative.
Additionally, incorporating social components into the training may increase the effectiveness of the training provided for this group of isolated seniors. Socialization fosters a sense of belonging and mitigates feelings of isolation, a sentiment particularly acute among the elderly (American Association of Retired Persons [AARP], 2019). Marginalized older adults often face challenges of solitude and detachment, making incorporating social interaction elements in training programs vital to their overall well-being (National Council on Aging, 2018). 
Within this context, a study by Friemel (2016) highlights a significant age-related decline in Internet use among older adults, particularly those aged 65 and above. For example, only 36% of adults over 65 use the Internet, and among the oldest seniors (85+), regular Internet usage drops dramatically to just 4.9%. More recent evidence indicates a substantial increase in adoption rates following the COVID-19 pandemic. For instance, age has been identified as a facilitator for recognizing the relevance of digital skills, particularly among those aged 74 and above (Munawar et al., 2025). Lagacé et al. (2015), emphasized that while many older adults may have access to ICTs, they often struggle with effective and efficient use. Lagacé et al. further found that higher ICT competency is closely associated with greater social support.
Barrie et al. (2021) underscore the importance of digital literacy skills among older adults to mitigate the social inequalities stemming from the digital divide. In addition, relevant studies on the phenomenon emphasize that older adults frequently bear the brunt of the adverse effects of the digital divide (Friemel, 2016; Gallistl et al., 2020). The diminished status of these adults in the digital landscape can be attributed to various factors: retiring before digital literacy became a requisite for employment; not being exposed to digital education during their schooling years; and the absence of online peer networks to reinforce digital competencies. Gallistl et al. (2020) further argue that older adults are often configured as “non-users” in research and policy, reinforcing exclusionary narratives that overlook their potential and interest in digital engagement.
Ageism, as reported by the World Health Organization (2018), constitutes a significant barrier for marginalized seniors, especially those with lower incomes, exacerbating their health and socioeconomic challenges. This is compounded by the fact that these individuals, already grappling with age-related issues such as cognitive decline and reduced mobility, are further disadvantaged by systemic societal barriers that intensify their isolation and vulnerability. Often marginalized older individuals confront a dual set of challenges. Beyond the natural adversities linked to aging, such as cognitive impairment or waning motor skills, such as dementia (Donovan & Blazer, 2020), they also contend with systemic societal impediments, amplifying their detachment from the increasingly digital world (van Deursen & van Dijk, 2014). The American Library Association (2013) stresses that without robust digital literacy education, these marginalized individuals risk intensified isolation, restricted access to crucial services, and a potential decline in their overall quality of life. The migration of many essential services to digital platforms, ranging from banking and telehealth to social interactions (Pew Research Center, 2021), means that a lack of digital aptitude can lead to severe mental and physical distress (AARP, 2020).
Moreover, the COVID-19 pandemic intensified social and digital exclusion by elevating digital connectivity to an almost indispensable aspect of daily existence (Armitage & Nellums, 2020; Vargo et al., 2020). Specifically, the pandemic became a triple challenge for seniors who are not adept with digital tools. Additionally, marginalized older adults, apart from being more vulnerable to severe COVID-19 implications, struggled with acquiring quality online information and accessing essential services. They were also more prone to experiencing heightened feelings of solitude and detachment (Zapletal et al., 2023).
Within the context of COVID-19, Dalmer and Mitrovica (2022) investigate the role of technology in enforcing physical distancing and other COVID-19 protocols in public library settings. Their study revealed that many public libraries adapted their services to offer digital literacy training over online platforms such as Zoom, Facebook, and YouTube. However, post-COVID-19, even with the return to in-person public-library led digital literacy training, older adults often experience accessibility challenges (Dalmer & Mitrovica, 2022). For instance, societal and internalized ageism, skill limitations, gender dynamics, lack of sufficient technology at home, physical distance of the library from home, and self-perception of safety and comfort in the library space all play a role in determining the participation of an older adult in such training programs (Barrie et al., 2021). 
A central aspect of this thesis emphasizes the role of community-based research in imparting digital literacy training among this demographic. For instance, Wynia Baluk et al. (2021a) underscores the role of in-depth community-based research and how it yields more relevant and actionable results for community partners. In addition, recent research emphasizes the value of engaging stakeholders early in the process, help enhance both the practical relevance and future use of the findings (e.g., Munawar et al., 2025). 
Building on this premise, a study by Wynia Baluk et al. (2023) investigates the digital literacy learning necessities of older adults residing in social housing and the importance of tailoring digital literacy programs to meet their unique needs. In their study, Wynia Baluk et al. (2023) partnered with a Canadian public library (i.e., Hamilton Public Library) and an affordable housing corporation (i.e., CityHousing Hamilton) to conduct a thematic analysis of interviews with older adults living in social housing. The analysis revealed many findings. First, in terms of digital literacy needs, older adults living in social housing want to: (a) develop or refine digital skills that make maintaining social connections, engaging in leisure and entertainment, and accessing services and information easier; (b) feel safe online and have a willingness to try new digital activities; and (c) bolster financial safety nets and to ensure adequate finances to access ICTs. Second, in terms of digital literacy training preferences, older adults living in social housing, prefer that: (a) the training be provided in a one-to-one or small group context where participants can ask highly specific and pragmatic questions; (b) digital help be available from others in their social networks (i.e., family, friends); and (c) the training be accessible in that a range of physical, linguistic, and cognitive abilities and disabilities are accommodated. In this sense, the analysis revealed that these seniors need training that is adaptable to an individual’s interests (i.e., provides practical skills that are relevant to their everyday life), promotes digital confidence, addresses financial barriers to using ICTs effectively (i.e., weak finances may lead to a low level of digital confidence; i.e., older adults do not want to learn Facebook because they are afraid of online scammers or do not want to troubleshoot issues with smartphone for fear of breaking one’s device), and affirms the value of accessible training located within seniors social networks.
An exploratory case study by Elgamal et al. (2024) investigates the role of a partnership approach in Canada between two public library systems, a volunteer seniors’ organization, and a senior’s center to enhance digital literacy among older adults (65+). Based on an analysis of one-on-one interviews with members from these organizations, findings highlight the importance of incorporating opportunities for socialization, relationship building, and active learning into digital literacy training sessions for older adults. In addition, findings raise awareness of the importance of having instructors who want to go the extra mile and put in extra effort to truly know their older adult students’ digital literacy training needs and adjust the training accordingly. Further, findings indicate the strong advantages of utilizing a community partnership approach between public libraries and senior organizations to teach digital literacy skills to older adults, especially in terms of sharing tasks, resources, and offering better learning opportunities. Through partnerships, organizations can overcome the challenges of limited resources (i.e., time, staff) to carry out tasks and provide digital literacy training that is more personal, offers socialization, and delivers training in new and experimental ways. Other studies also share this finding (e.g., Detlor et al., 2022; Wynia Baluk et al., 2021a, b; Wynia Baluk et al., 2023). For example, by adopting a partnership approach, public libraries can act as a public sphere and a meeting space for older adults to meet, socialize, and learn digital literacy skills (Audunson et al., 2019; Elgamal et al., 2024; Wynia Baluk et al., 2021a). Senior organizations can benefit from the assistance provided by public libraries in offering digital literacy training (i.e., marketing, grant writing, and the provision of learning platforms and training materials). Last, findings highlight that attention must be paid to differences in organizational structures and working methods among partner organizations, which can undermine the training offered and the partnership's sustainability going forward.
It is noteworthy to consider the positive impact of digital literacy initiatives on older adults, especially those from lower socioeconomic backgrounds. For example, a study in Singapore demonstrates the potential of such initiatives, where a volunteer-led, home-based digital literacy program notably enhanced the digital literacy of older participants, leading to improved mental health-related outcomes like reduced loneliness and heightened social connectedness (Ngiam et al., 2022). Similarly, a study in northern New England by Golomski et al. (2022) sheds light on the significance of access to digital resources in underserved populations. That thesis highlights how age and educational background can dictate digital engagement levels, such as using social media and email. Interestingly, even with some older adults facing technological hurdles, these digital interactions emerge as pivotal in fostering social interactions (Tsai et al., 2017). 
Overall, the importance of digital literacy, especially for marginalized groups, cannot be understated. As Julien et al. (2022) emphasize, being digitally literate helps cultivate social connections, bolsters self-confidence, and increases vital technological know-how. This foundation enables them to navigate an array of educational, professional, and civic avenues, adapting to shifting societal dynamics. Wynia Baluk et al. (2019) further accentuate this by spotlighting the significance of digital literacy among the elderly, positioning it to promote digital citizenship and active participation in various spheres of modern life.
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Gender differences have been widely documented in the literature as important factors influencing older adults’ digital literacy, technology adoption, ICT use and participation in digital literacy training. Recognizing that many studies use the terms gender and sex interchangeably, biological sex refers to physiological differences, whereas gender reflects socially constructed roles, norms, and expectations (West & Zimmerman, 1987). These distinctions are relevant because digital literacy outcomes are shaped not only by cognitive factors but also by patterns of ICT use across genders (Cooper, 2006).
Gender differences in older adults’ technology use are evident when comparing the findings of Cooper’s (2006) work on the gender digital divide with Hardy’s (2022) study of older and senior men. Women older adults often report higher levels of computer anxiety, lower confidence, and reduced interest in technology compared to men (Barrie et al., 2021; Cooper, 2006). 
These disparities are rooted in historical patterns of socialization in which technology has been positioned as a male domain. Men historically have had earlier exposure to technology than women, most often through competitive game-based software, which consisted mainly of male-oriented preferences. For senior women, these aspects did not align with their preferences and at times not only diminished enjoyment but also heightened anxiety towards use, which in turn negatively influenced their digital learning outcomes (Cooper, 2006). 
These patterns have persisted into adulthood, with women in both educational and workplace contexts continuing to express less comfort and greater apprehension regarding computer-based tasks, even when they were offered formal training in ICT use (Cooper, 2006). Overall, the literature demonstrates that older women approach ICT use with less self-assurance and greater anxiety than their male peers, a tendency shaped by both social and design-related inequities (Barrie et al., 2021, Cooper 2006).
In the context of digital literacy training, gender can also influence both participation patterns and learning outcomes. Hardy’s (2022) thesis provides a complementary perspective by focusing exclusively on older men over the age of 70 and examining their experiences with technology use. Senior men often described themselves as confident, curious, and motivated users, and viewed technology as a tool for enrichment, and communication. While they acknowledged the presence of learning challenges, their narratives focused around problem-solving, self-directed learning, and persistence. 
In contrast, women older adults often prefer collaborative, socially supportive learning environments than men. Women use ICTs primarily for communication, social interaction, and the maintenance of personal relationships. Their usage patterns often centre on activities such as emailing, instant messaging, and participation in social networking platforms, reflecting a stronger orientation toward relational and community engagement. ICT access has been found to be positively associated with all forms of social engagement for women, including both informal activities, such as visiting friends or family and going out for enjoyment, and formal activities, such as attending clubs, volunteering, and participating in religious services (Kim, et al., 2017). While women older adults also employ ICT for information-seeking and health-related purposes, their engagement tends to be shaped by a desire to foster and sustain social bonds more than men older adults. Senior men tend to focus more on task-oriented aspects than senior women.
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The theoretical underpinning of this research considers social cognitive theory (SCT) (Bandura, 1999) as a lens to investigate the experience of older adult learners residing in social housing who participate in mobile public library-led digital literacy training that incorporates socialization components. According to SCT, an individual's functioning is influenced by the interplay of cognitive, behavioural, and environmental factors. This theory emphasizes the importance of social contexts in learning and underscores the role of observation in the learning process. Unlike behaviourist approaches, SCT separates the act of learning from the demonstration of learned behaviours, encompassing the acquisition of new behaviours and the development of knowledge, cognitive skills, concepts, values, and other constructs (Atkinson et al., 2016). 
In essence, SCT explains how individuals acquire knowledge through social mechanisms, including watching, mimicking, and emulating the actions of others. Consequently, people’s behaviour results from the interaction between personal, environmental, and behavioural patterns (Bandura, 1999). Within this premise, the interaction dynamic is referred to as reciprocal causation, as illustrated in Figure 2, where there is a combination of individual attributes, actions, and the surrounding environment collectively shape human behaviour. In this dynamic, each element affects and is affected by the other two elements. When considering digital literacy training, a person possesses attributes encompassing one’s beliefs, perceptions, expectations, and self-assessed competence in mastering the digital skills being taught. Behaviours encompass a range of activities and reactions that a person exhibits during the learning process. The environment consists of components that pertain to the context in which the learning occurs, like classroom settings and teaching methods (Gonzalez-DeHass & Willems, 2012; Middleton et al., 2019).
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SCT asserts that a significant portion of human learning occurs within a social context, with the interplay between environmental, cognitive, and behavioural factors crucial for learning and motivation (Gonzalez-DeHass & Williems, 2012). According to SCT, individuals are not solely influenced by internal factors nor completely determined by external stimuli (Gonzalez-DeHass & Williems, 2012). Several factors contribute to a person's learning process. Every factor in the triadic relationship is essential and impacts an individual’s learning process, not only on themselves but also on others. To master a skill, an individual often needs multiple learning experiences, as it involves harmonizing personal, behavioural, and environmental aspects (Gonzalez-DeHass & Williems, 2012). Therefore, the learning environment that educators establish can impact learners' thought processes, confidence in their capabilities, goal formation, and self-directed learning (Gonzalez-DeHass & Williems, 2012). 
The learning environment can also shape people’s choices regarding academic and socially accepted behaviours. Educators can optimize the learning environment by implementing strategies that enhance students’ self-belief, foster their capacity for self-guided learning, and demonstrate successful academic behaviours. SCT has its roots in psychology, but its principles have been applied across various fields, including Information Systems (IS) (Lam & Lee, 2006).
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Historically, SCT has its roots within social learning theory (Middleton et al., 2019). Social learning theory (SLT) underscore that an individual’s learning processes are significantly influenced through direct experiences and observing others. This observation is extended to modelling behaviours, wherein the actions of others can stimulate or inhibit certain behaviours in the observers (Bandura, 2004; Gonzalez-DeHass & Willems, 2012; Ma et al., 2020; Middleton et al., 2019)
This earlier theory proposed that various factors, notably social motivation, guide individuals to learn, responding to cues, rewards, and reactions. Building upon this foundation, Bandura (1977) introduced SLT, which emphasizes acquiring knowledge and behaviours through social dynamics such as observation, imitation, and modelling. Later, Bandura (1986) further refined SLT into SCT, integrating critical components that the preceding theory overlooked. In today's academic and professional realms, SCT’s cognitive aspects, like anticipated outcome expectations, and emotional facets, like anxiety, play pivotal roles in shaping an individual's learning journey. Over time, organization, education, and IS studies have leveraged SCT to delve into employee-led workplaces, learning mechanisms, and innovative work behaviours (Middleton, 2019).
Given its comprehensive nature, the application of SCT to the context of marginalized older adults seeking digital literacy training is profound. When applied, SCT can inform the design and implementation of public library-led mobile training programs tailored for this demographic. This includes considering not only individual learner attributes and behaviours but also the broader social contexts that shape them. Many older adults in social housing face intersecting challenges such as fixed low incomes, prior employment in low-wage or unstable sectors, disability, and limited access to supportive learning opportunities. These lived realities influence not only baseline digital skills but also confidence, motivation, and perceptions of the relevance of technology to daily life. 
Within this context, by acknowledging the role of self-efficacy, training modules can be structured to gradually build confidence in participants, allowing them to gain mastery over basic digital tasks before progressing to more complex ones (Bandura, 1986). This ensures that older adults are not overwhelmed and are motivated to continue their learning journey. Secondly, environmental factors, or social supports, inherent in SCT can be utilized to foster a collaborative learning environment (Bandura, 2001). By encouraging peer-to-peer learning and creating mentor-mentee relationships, older adults can benefit from observational learning, a key component of SCT. Observing peers successfully navigating digital platforms can serve as a powerful motivator and help break any existing technological apprehensions (Bandura, 1977).
Lastly, SCT's emphasis on the interrelationship between personal, behavioural, and environmental factors provides a roadmap for continuous assessment and feedback (Bandura, 1999). In the context of digital literacy training, this could translate into periodic assessments and feedback sessions, as well as the adaptation of the training modules based on the evolving needs of the participants. In essence, the application of SCT in digital literacy training for marginalized older adults in social housing ensures effective skill acquisition and fosters a sense of community, belonging, and empowerment among the participants (Bandura, 2001). By grounding the training programs in the principles of SCT, public libraries can offer more than just technological proficiency; they can play a pivotal role in enhancing the quality of life for this vulnerable group (Bandura, 2004).
Note that older adults in social housing often experience intersecting vulnerabilities related to poverty, including constrained financial resources, limited access to digital devices and reliable internet connectivity, and minimal prior exposure to technology in educational or occupational contexts (Dzerounian, 2022). These constraints not only reduce opportunities to develop digital competence but can also diminish self-confidence, increase fear of ICT use, and limit awareness of the potential benefits of digital engagement. In this context, SCT offers a comprehensive framework for understanding how personal factors, behaviours, and environmental influences interact to shape learning outcomes. The theory’s central concept of reciprocal causation where learner attributes, learner behaviours, and the learning environment influence one another provides a structure and a set of theoretical constructs by which to assess the delivery of mobile, public library-led digital literacy training for older adults in social housing. 
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SCT has been used in IS to understand the factors influencing an individual’s use of information and communication technologies (ICTs) (Bandura, 2004). Research grounded in SCT emphasizes the significant impact of observational learning. Witnessing others engage in specific actions, known as behaviour modelling, is an effective learning method. This approach has been implemented to impart various behaviours and skills (Compeau & Higgins, 1995). 
Observational learning refers to acquiring new behaviours, knowledge, or skills by watching others. Instead of relying solely on personal experiences, individuals can learn from observing live models, such as peers or people around them, and symbolic models, such as prominent historical figures or fictional characters in media. This indicates that while watching others can lead to learning, the behaviour might not change unless there is an incentive to do so (Gonzalez-DeHass & Williems, 2012). 
In the process of observational learning, Bandura identifies four stages: (a) attention (observing a behaviour); (b) retention (remembering it); (c) production (replicating it); and (d) motivation (having a reason to perform it). The consequences observed for the live or symbolic model's behaviour, such as rewards or punishments, can influence an observer's motivation to replicate the behaviour. For instance, seeing someone rewarded for behaviour can encourage its replication, while seeing someone punished can deter it (Gonzalez-DeHass & Williems, 2012). This theory underscores the power of modelling in shaping behaviour, especially in learning environments. In addition, there is a response facilitation effect, which describes a behaviour that's familiar to the observer and socially acceptable, unlike some other modelled behaviours, which can be unconventional.
For instance, the actions of others can act as a social cue for behaviours they have already learned (Bandura, 1986). While people might learn new behaviours, they might not always act on them if they lack motivation (Gonzalez-DeHass & Williems, 2012). This modelling approach can be seen as a form of social prompt, where observing a behaviour indicates its social acceptability and prompts similar behaviour in the observer (Gonzalez-DeHass & Williems, 2012). Individuals are more inclined to emulate behaviours exhibited by figures they perceive as competent, credible, and possessing notable social standing. Furthermore, model-observer congruence, emphasized by shared attributes such as ethnicity, gender, or socioeconomic status, augments the impact of modelling, especially when the model portrays initial challenges that lead to subsequent proficiency in the learning outcomes (Gonzalez-DeHass & Williems, 2012). 
Self-efficacy has a significant impact on behaviour and motivation. It shapes individuals' choices, with people tending to select activities where they feel capable of succeeding. Those with high self-efficacy are more likely to demonstrate perseverance and exert greater effort in learning tasks. In contrast, individuals with low self-efficacy may avoid challenges or give up more readily. Additionally, self-efficacy affects emotional responses; low self-efficacy often leads to stress, self-doubt, and negative emotional outcomes such as depression, whereas high self-efficacy fosters optimism and resilience, even in the face of difficulties (Atkinson et al., 2016); it influences the activities they choose, with individuals gravitating towards tasks they believe they can excel in. For older adults, self-efficacy is impacted by other factors such as prior experiences with technology, access to training, support, socio-economic conditions, and feedback received from peers or instructors.
Moreover, individuals with high self-efficacy tend to exert greater effort and persistence in learning, whereas those with low self-efficacy may give up more quickly. Emotionally, individuals with low self-efficacy tend to feel stress and self-doubt, leading to negative outcomes such as depression. In contrast, those with high self-efficacy maintain optimism even in challenging situations (Gonzalez-DeHass & Williems, 2012). For instance, Compeau and Higgins (1995) discovered a notable positive correlation between computer self-efficacy and anticipated outcomes in a study involving 940 Canadian managers. 
In terms of Internet self-efficacy, Lam and Lee (2006) define it as an individual's perceived ability to perform both specific and general Internet-related tasks. Internet self-efficacy signifies an individual’s confidence in performing Internet-related tasks, going beyond basic technical proficiency to include tasks like navigating diverse online platforms and understanding Internet safety mechanisms (Lam & Lee, 2006; Wagner et al., 2010; Tsai et al., 2017). Therefore, for this thesis, we incorporate the term digital self-efficacy to encompass both computer and Internet self-efficacy. 
Digital self-efficacy refers to an individual’s belief in their ability to successfully perform tasks and solve problems related to digital technologies (Compeau & Higgins, 1995). It encompasses one's confidence in handling computers, navigating the Internet, using software applications, and engaging in various online activities (Eastin & LaRose, 2000). Just as self-efficacy in psychology is about one's belief in one's ability to succeed in specific situations or accomplish a task (Bandura, 1977), digital self-efficacy applies this concept to the digital realm. It is the conviction that one can effectively control and utilize digital tools, which is increasingly important in a world where technology plays a significant role in everyday life (Hargittai & Shafer, 2006). 
Another important construct for this thesis is encouragement by others. As explained by Lam and Lee (2006), it is a form of social support rooted in shared experiences and challenges. In their research, they defined encouragement by others as a form of support and assistance provided to older adults during their ICT usage, highlighting the influence of such support on individuals’ perceptions of their digital self-efficacy. Encouragement by others also represents verbal persuasion as one of the major sources of efficacy information (Lam & Lee, 2006). In this thesis, older adults can respond to the opinions formed by their peers and others, thus influencing their learning outcomes. For instance, in the case of older adults, if their social network, such as family, friends, peers, and instructors at community centres, advocates for the utilization of computing technology, it is likely to influence individual seniors’ perceptions regarding the potential outcomes associated with this behaviour (Lam & Lee, 2006). Therefore, encouragement by others is assumed to influence digital self-efficacy.
These three SCT factors (observational learning, self-efficacy, encouragement by others) offer a lens by which to understand older adult digital literacy training. Self-efficacy directly relates to older adults’ confidence in their ability to learn and apply digital skills and can be used to better understand a learner’s engagement with the training and the training’s learning outcomes. Both “encouragement by others” and “observational learning” offer a means by which to better understand group-based digital literacy training where participants learn digital literacy skills by watching the instructor and their peers interact with digital technologies. These two theoretical constructs are also helpful in understanding how older adult learners who initially feel apprehensive about ICT use may gain motivation by seeing their peers succeed in their interactions with ICTs.
Overall, SCT posits that an individual’s perception of the potential results of their actions plays a significant role in directing their behaviour. People tend to engage in activities they anticipate will lead to desirable results rather than in those they perceive as unlikely to have positive outcomes (Compeau & Higgins, 1995). Within this context, SCT assumes that anticipated benefits impact an individual's behaviour and decisions (Bandura, 1986). Compeau and Higgins (1995) also reveal that those who foresee beneficial outcomes from utilizing computers exhibit higher levels of motivation than those who do not foresee such benefits, leading them to persevere further in their learning experience. Further, socio-economic barriers such as poverty and functional limitations associated with disability can restrict both the ability to envision these benefits and the opportunities to act on them, as access to technology, training, and supportive environments is often reduced for these groups due to low socio-economic status (Friemel, 2016).
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The study of how individuals respond to computing technology has emerged as a significant field of inquiry in IS research. This research trajectory gained traction when organizations and researchers alike began to acknowledge that the uptake of information technology fell significantly short of the high expectations set for it, despite its substantial potential and promises (Carillo, 2010). Carillo (2010) and Compeau et al. (1999) highlight the theory of reasoned action (TRA) as the foundational model providing empirical evidence to elucidate the factors influencing IT adoption. 
According to TRA, a person’s intention to perform a specific behaviour is shaped by their attitude toward the behaviour and the prevailing subjective norms. This conceptual framework subsequently paved the way for the creation of the technology acceptance model (TAM), a crucial theory deeply embedded in IS research. Within this premise, drawn from social psychology, SCT has been used in IS research to provide insights on individual behaviour, cognitive processes, and various personal factors, as well as environmental influences, which function as interconnected determinants that dynamically influence one another (Carillo, 2010). IS research began incorporating SCT into their research in the nineties due to the importance of constructs such as self-efficacy for grasping the nuances of ICT usage, especially within the context of computer/software training (ibid).  
Furthermore, a critical distinction sets SCT apart from TAM and TRA. The latter theories view the causal relationship unidirectionally, with environmental factors shaping cognitive beliefs, attitudes, and behaviours. In contrast, SCT adopts a bidirectional causation approach, where behaviour, cognitive and emotional factors, as well as the environment, constantly and reciprocally influence one another (Carillo, 2010). This perspective opens broad and unique research avenues, positioning behaviour as a predictor that can influence cognitive and emotional factors or the environment.
Within this premise, Wagner et al. (2010) used SCT as a lens to understand older adults’ attitudes toward technology, focusing on their actual computer usage (behaviour), their intrinsic attributes (person), and the computer system they engage with (environment) that is using the triadic nature of SCT. Wagner et al. (2010) reveal that analyzing literature through the SCT framework provides practical insights, particularly for system developers working on technology for older adults. Developers primarily have control over the system's environment, which SCT suggests can impact the older adult's behaviour in using the system in two main ways. Firstly, the environment can directly encourage use behaviour. For instance, providing adequate support for the system has proven to foster its usage. Practically, this implies that support personnel should be well-equipped with strategies tailored to assist older adults, promoting their ongoing engagement with the system. Secondly, the environment can also indirectly influence behaviour through personal attributes. When the needs and use behaviours of older adults are considered throughout the system design process, the likelihood increases that the resulting systems will foster effective and sustained engagement from the older adult demographic (Wagner et al., 2010). Therefore, a crucial objective in designing digital literacy training programs for older adult learners should be to enhance their digital self-efficacy, encouraging more active use of the information systems they receive training on. 
The integration of SCT in technology studies helps highlight the nuanced relationship between environmental factors, such as societal pressures, and individual attributes, including Internet self-efficacy, as well as behaviours towards technology (Compeau & Higgins, 1995). Tsai et al. (2017) found that social support plays a significant role in the technology acquisition process for older adults, with many relying on familial support during the initial device setups and subsequent learning phases. Similarly, Wright et al. (2023) discuss the use of digital technology to foster social connectedness among individuals. Compeau et al. (1999) further explored the effect of technology, reviewing theoretical frameworks such as TAM and SCT. They aimed to gain a holistic understanding of users’ attitudes towards technology. 
Other studies also show that social environments significantly shape older adults’ digital behaviours. Support from family, peers, and community networks enhances not just skill development but also confidence and motivation. Schreurs et al. (2017) and Tyler et al. (2020) both report that older adults compare their digital competencies with those of younger, tech-savvy users or peers, which affects their attitudes and willingness to participate in digital life. Socio-economic contexts also play a significant role in shaping these experiences. Older adults with higher income and education levels often have greater access to technology, more opportunities for skill development, and stronger digital support networks, while those with lower socio-economic status may face compounded barriers, including limited access to devices and internet connectivity, fewer training opportunities, and reduced exposure to supportive social environments (Friemel, 2016; Hargittai et al., 2019). These disparities influence not only the development of digital skills but also the confidence to engage in digital activities, making socio-economic context a critical factor in understanding variations in older adults’ digital participation.
Positive reinforcement and inclusive training environments foster continued engagement, while negative experiences can lead to anxiety and withdrawal. Importantly, SCT also intersects with the concept of social capital in these studies. Social capital, through trust and support within social networks, is shown to be instrumental in helping older adults overcome initial barriers to ICT use. For example, using SCT, Tyler et al. (2020) document how older adults benefit from trusted learning environments and consistent encouragement, allowing them to “play around” with devices and develop digital confidence over time. In this way, SCT provides a comprehensive lens through which to understand the complex, contextual, and socially embedded process where older adults navigate digital technologies. 
In this thesis, the adoption of SCT holds promise to elucidate several underexplored dimensions. First, it provides a lens by which to assess and understand the reciprocal causation between a person’s attributes, a person’s behaviours, and the learning environment. Second, SCT offers theoretical constructs (i.e., digital self-efficacy, observational learning, encouragement by others) to use, which can shed light on the processes by which marginalized older adults improve their digital self-efficacy and learning outcomes via mobile digital literacy training that involves socialization components. 
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This thesis offers a holistic and exploratory examination of mobile public library-led digital literacy training that incorporates socialization components for older adults residing in social housing. A conceptual framework is proposed based on Bandura’s (1999) SCT and the community-led digital literacy training learning outcomes identified by Detlor et al. (2022). See Figure 3 below.
The conceptual framework sets the boundaries of investigation and provides a lens by which to investigate the phenomenon being studied. In essence, the conceptual framework allows the researcher to capture the complexity of the phenomenon without formalizing specific theoretical interactions among variables. It helps identify lower-level research questions, informs the design of data collection instruments, and helps steer data analysis. The use of a conceptual framework aligns well with the guidelines put forth by Sarker et al. (2013, 2018 a, b) for qualitative IS research and with recommendations by Eisenhardt and Graebner (2007) and Eisenhardt (1989) for case-driven theory construction. 
The conceptual framework in Figure 3 sets the boundaries of investigation and provides a lens by which to investigate the phenomenon being studied. In essence, the conceptual framework allows the researcher to capture the complexity of the phenomenon without formalizing specific theoretical interactions among variables. It helps identify lower-level research questions, informs the design of data collection instruments, and helps steer data analysis. 
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The conceptual framework also incorporates the triadic reciprocal causation of learner attributes, learner behaviour, and the learning environment, collectively impacting the learning outcomes of the digital literacy training provided. Learner attributes encompass a range of factors such as age, gender, and digital self-efficacy that may influence a person’s reaction to the training provided. Learner behaviour includes a learner’s information behaviours (i.e., how people need, seek, create, manage, share, and use information) and general ICT use that may affect a person’s reaction to the training. The learning environment encapsulates the socialization components of “encouragement by others” and “observational learning” that can affect a learner’s reaction to the training. 
The learning outcomes in the conceptual framework, as outlined by Detlor et al. (2022), are categorized into psychological, behavioural, and benefit outcomes. Psychological learning outcomes include increased digital skills confidence and competence post-training, as well as improved understanding of the importance of IT. Behavioural learning outcomes incorporate the increased ability to apply the digital skills learned and the increased intention to pursue further digital literacy training. Benefit learning outcomes comprise improved information behaviour (such as the ability to create, evaluate, and find new information more efficiently) and improved well-being.
Overall, the conceptual framework in Figure 3 provides a holistic lens by which to examine how various factors, such as learner attributes, learner behaviours, and the learning environment, and their interactions, impact the psychological, behavioural, and benefit learning outcomes of the digital literacy training provided. 
It is important to note that in the realm of IS research, scholars can adopt one of three primary viewpoints when formulating concepts and their interconnections to build a framework or theory: (a) the variance perspective, highlighting the interdependencies within an information system’s properties; (b) the process perspective, concentrating on the progressive steps of system adoption or utilization; and (c) the system perspective, examining the entirety of the system and its interactive components (Burton-Jones et al., 2015). Each perspective offers a unique lens, leading to varied conceptual models and frameworks. In this thesis, since a holistic exploratory approach is utilized, a system perspective will be used. It will provide a comprehensive view of an entire system and the interplay between its constituent parts, looking beyond individual components or sequences of events to understand how the system functions.
This thesis investigates the delivery of mobile public library-led digital literacy training that incorporates socialization components to older adults residing in social housing. Specifically, the study addresses the following lower-level research questions (RQ #2 to RQ #5): 
· [bookmark: _Toc200454043][bookmark: _Ref196393487]RQ #2: What is the effect of reciprocal causation between a learner’s attributes, a learner’s behaviours, and the learning environment on the delivery of mobile public library-led digital literacy training that incorporates socialization components for older adults living in social housing?
· RQ #3: What role does public library-led digital literacy training have on the psychological, behavioural, and benefit learning outcomes of older adults residing in social housing who undergo this training?
· RQ #4: What role does mobile digital literacy training have on the psychological, behavioural, and benefit learning outcomes of older adults residing in social housing who undergo this training?
· RQ #5: How does the incorporation of socialization elements within digital literacy training influence the psychological, behavioural, and benefit learning outcomes of older adults in social housing participating in the training? 

· 
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This chapter outlines the methods utilized to answer the study’s research questions. The chapter begins with a description of the philosophical assumptions guiding the study. Next, a description of the digital literacy training sessions and recruitment procedures are provided. From there, the chapter describes its data collection and data analysis procedures.
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Adopting an interpretive lens, this thesis prioritizes context-dependent knowledge (Flyvbjerg, 2006) and “thick descriptions” (Geertz, 1973) to explore the complexities of delivering mobile public library-led digital literacy training to older adults living in social housing. In this sense, this thesis aligns with Sarker et al.’s (2018a) qualitative principles, emphasizing inductive theory development (Eisenhardt, 1989) and participant-driven realities (Walsham, 1995). An interpretive approach is appropriate for exploring the context of IS in terms of how people understand, view, and experience an information system from a subjective vantage point and as a socio-cultural phenomenon (Walsham, 1993). An interpretive approach asserts that one’s pathway to reality is channeled through social constructs such as language and collective interpretations (Myers, 2013). The goal is to comprehend a phenomenon based on the significance people attribute to it (Orlikowski & Baroudi, 1991). 
Benbasat et al. (1987) highlight the value of using case studies to investigate emerging, context-dependent phenomena which makes this approach particularly well-suited for studying novel training models in mobile public library-led digital literacy training. As such, this study adopts an interpretive case study approach as the methodological framework for investigating mobile public library-led digital literacy training for older adults living in social housing.
Within this premise, this case study is privileged to have two key community partners, HPL and CHH. Both play critical roles in this digital literacy training research investigation. HPL, with its expansive reach and its role as a cornerstone of the local community, operates an extensive network of 23 branches and two bookmobiles, ensuring comprehensive public access to information and resources. As an advocate for learning, HPL has established itself as a vital source of digital literacy programs, reaching a wide audience across Hamilton (Wynia Baluk et al., 2023). However, CHH, a not-for-profit corporation dedicated to affordable housing, plays a crucial role in supporting Hamilton's low-income seniors. With a portfolio of properties designed to provide subsidized or rent-scaled-to-income residences, CHH not only facilitates essential housing solutions for seniors but also extends its mission to include the enrichment of its residents’ lives through community programming. These initiatives often materialize through collaborations with public sector entities and nonprofits (Wynia Baluk et al., 2023). The importance of this role lies in the intersection of housing stability, social connection, and access to services; for many older adults in social housing, such programming provides rare opportunities to engage in skill-building, reduce isolation, and access resources that would otherwise be financially or physically out of reach. By embedding initiatives like digital literacy training within trusted residential environments, CHH helps remove structural barriers that often prevent low-income seniors from participating in learning opportunities, thereby contributing to both their independence and quality of life.
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In this thesis, two types of mobile digital literacy training took place, both involving the teaching of Android tablet functionality. The first was a set of classroom group training sessions delivered on-site at CHH by an HPL instructor over four weeks, where the public librarian moved from the library to First Place (i.e., downtown Hamilton) to offer training directly at the residence of older adults living in social housing. The second was delivered through the state-of-the-art Mobile User Experience Lab (MUXL) in the form of a peer-to-peer (i.e., buddy system) training session. Due to a lack of available parking at First Place for the MUXL, the MUXL sessions were held instead at Mohawk Gardens, with CHH providing free transportation to and from the training for older adult participants. A schedule of the training sessions can be found in Table 1 below.
The first week of HPL-led classroom training covered foundational Android tablet topics such as: how to touch, unlock and lock a tablet; how to connect to Wi-Fi; what the Internet is and how it works; how to use Internet browsers and URLs; and how to find websites using an address bar. The second week of HPL training focused on tablet functionality, such as how to manage apps and storage on a tablet, and how to use a tablet’s navigation features, settings and quick access controls. The third week of HPL training focused on Internet privacy & security, with an emphasis on how to navigate websites in incognito mode. The fourth week of HPL training continued instruction on Internet privacy & security, focusing on how to recognize and avoid viruses and malware, and how to identify phishing and scam calls and messages. An overview of the content covered in the four weeks of HPL tablet training can be found in Appendix A, Appendix B, Appendix C, and Appendix D. 
For the MUXL training sessions, there were two rounds of training: The first occurred in Week 2 and the second in Week 5. All MUXL training sessions incorporated a peer-to-peer “buddy” approach where older adult learners were randomly paired, with the same pair working together in both Week 2 and Week 5.  For instance, in the first round of MUXL training sessions, if person “A” were the older adult who completed tasks on the tablet, then person “B” (their peer/buddy) observed, helped, and encouraged person “A”. In the second MUXL round training session, these roles were reversed. This gave both older adult learners an opportunity to practice completing tasks and serve as a buddy during the MUXL training sessions. A list of possible tasks was presented to older adult learners by the research team at the beginning of each MUXL training session, but the older adults themselves self-selected which tasks to do. See Appendix E and Appendix F for the MUXL training tasks presented to older learners in each round.
All training sessions were held at First Place, a CHH-managed senior housing building. The decision to host the training sessions at First Place was based on its central location, accessible facilities, and capacity to accommodate the MUXL vehicle for on-site training.
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Participants recruited for this study were 18 CHH older adults, one HPL instructor, and four administrators (two from CHH and two from HPL). Older adult participants were recruited through posters placed in common areas of the social housing buildings where the study took place. The posters included a phone number that those interested in participating could call to receive more information or express interest in participation (see Appendix G). Additionally, the researcher attended community events at CHH to meet potential older adult participants, provide information about the study, and answer questions in person. There were no exclusion or inclusion criteria for older adult participants beyond the study requirements (i.e., 65+ years of age, ability to speak English, and willingness to learn to use a tablet). Recruitment of older adult participants was conducted at other CHH properties other than First Place, such as Mohawk Gardens, with CHH providing free transportation to ensure seniors could attend the training without mobility or cost barriers.
Recruitment of the HPL instructor and administrators from CHH and HPL occurred through previous meetings where the study was discussed with HPL and CHH representatives. During the planning phase of the study, the researcher had contact with CHH administrators regarding the project, and CHH administrators gave permission to conduct recruitment at CHH. They actively supported the process by granting access to older adult residents, allowing the setup of recruitment posters, and assisting with connecting potential participants to the study. HPL also played a pivotal role by providing the digital literacy training free of cost at CHH, ensuring that financial barriers did not prevent participation and supporting equitable access for all interested older adults.
In terms of incentives, older adult participants received incentives in a variety of ways. Specifically, they received $15 after completing each MUXL training session and $10 for each interview session. Importantly, as a means of motivating older adults to participate in the study and take the training seriously, older adult participants were provided with free Android tablets they were able to keep after the study if they attended all training sessions. The tablets also came along with a prepaid limited-term plan for mobile data use. Although the original intention was to provide short-term mobile data access during the training, this was extended to give participants 12 months of free mobile data access. This ensured that older adult learners could continue using their devices beyond the initial program period and have uninterrupted connectivity for the second round of training that occurred after this project was completed. The HPL instructor and CHH/HPL administrators received $10 for each interview completed. These incentives were intended to recognize participants’ time and encourage continued involvement in the study.
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Data collection involved: i) administration of pre- and post-training questionnaires to older adult learners; ii) pre- and post-interviews with older adult learners, HPL/CHH administrators, and an HPL instructor; iii) observations of classroom and MUXL training sessions; and iv) the collection of biometric eye-tracking and skin conductance data of older adult learners during MUXL training sessions. 
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Although the classroom digital literacy training spanned four weeks, data collection extended over six weeks to allow for pre- and post-training interviews, observations and biometric data collection in the MUXL vehicle. The data collection process involved multiple components. For example, pre- and post-interviews were conducted with 18 older adult learners (aged 65+), one HPL instructor and four administrators from HPL and CHH. These interviews explored older adult learner’s baseline digital literacy, expectations, and experiences following the training (see: Appendix H, Appendix I, Appendix J and Appendix K). Table 1 below summarizes the activities for each week of the six-week data collection period.
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	Week
	Activity


	1
	Pre-Training Interviews and Questionnaires
· Conducted pre-training interviews with one instructor, four administrators, & 18 older adult learners
· Administered the CPQ-12 and ATTQ questionnaires to 18 older adults


	2
	Observations of Training and MUXL Biometric Data Collection
· Observed older adult learners during HPL Training Session #1
· Carried out nine MUXL training sessions (Round #1)


	3
	Observations of Training
· Observed older adult learners during HPL Training Session #2


	4
	Observations of Training
· Observed older adult learners during HPL Training Session #3


	5
	Observations of Training and Biometric Data Collection
· Observed older adult learners during HPL Training Session #4
· Carried out nine MUXL sessions (Round #2)


	6
	Post-Training Interviews and Questionnaires
· Conducted post interviews with one instructor, four administrators, & 18 older adult learners
· Administered the CPQ-12 & ATTQ questionnaires to 8 older adult learners during data analysis (a few months after Week 6) 



As mentioned in Table 1, four classroom tablet training sessions were conducted on-site at the older adults’ CHH residence in Weeks 2, 3, 4 and 5. These sessions were led by an HPL instructor, and the sessions were observed by the researcher. This classroom-based training was designed to be accessible and comfortable for older adult learners. A photograph of a typical training session is shown below in Figure 4.
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Figure 5 below shows the exterior of the MUXL vehicle. The MUXL training sessions focused on biometric data collection, namely eye tracking and skin conductance. As mentioned above, in each session, older adult learners were paired up in a buddy system where one older adult learner used the tablet while the other observed and offered support as needed. These MUXL sessions were monitored and recorded by trained research personnel from the McMaster Digital Transformation Research Centre (MDTRC) seated inside the MUXL control room located at the front of the vehicle (see Figure 6). Older adult learners were in the back of the MUXL vehicle in a private room, hooked up to biometric tools (see Figure 7). 
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[bookmark: _Ref203214455][bookmark: _Toc203215217][image: ]
[bookmark: _Ref203460933][bookmark: _Toc205887718]Figure 6: Interior View of the MUXL Control Room
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[bookmark: _Ref203214051][bookmark: _Toc203215218][bookmark: _Toc205887719]Figure 7: Interior View of the MUXL Participant Room
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Two types of questionnaires were administered to older adult participants pre- and post-training. These were the Computer Proficiency Questionnaire (CPQ-12) and the Attitudes Towards Technology (ATTQ) questionnaire (see Appendix L). Both were administered verbally. All 18 older adult learners completed both questionnaires pre-training, while eight older adult learners completed both questionnaires post-training. The reason for the smaller number of post-training questionnaires being collected was that it was only realized a few months after the training was over that these post-training questionnaires had not been conducted and many of the older adult learners were not available, declined participation, or did not return phone calls when approached at that time to complete them. When asked, community partners (i.e., CHH administrators) did not provide any insights into why older adults were not available or could not participate in a follow-up.
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Interviews were conducted pre- and post-training and observations were collected during both the HPL and MUXL training sessions (i.e., rounds #1 and #2). The researcher attended each HPL training session and introduced herself at the beginning, informing attendees that she would be taking notes on her laptop throughout the session. Verbal consent for observation was obtained from all participants and logged in an oral consent log. HPL instructor and CHH administrators who were present at the HPL training sessions were also included in the observations. Their approval for observation was obtained through the same verbal consent process used with the older adult learners. 
These observations provided valuable insights into the dynamics of the training sessions and the roles of both instructor and administrators in supporting digital literacy among older adult learners. The researcher was present at all MUXL training sessions and permission to observe the two older adult participants in each peer-to-peer “buddy” MUXL training session was obtained verbally as well at the time. 
[bookmark: _Toc201061535][bookmark: _Toc201070751][bookmark: _Toc201589048][bookmark: _Toc203299323][bookmark: _Toc206064773][bookmark: _Toc200454053]MUXL Biometric Data 
The use of the MUXL vehicle allowed collection of two different types of biometric data. One was eye-tracking data, and the other was skin conductance data (see Appendix M). As part of the MUXL biometric data collection process, both the eye-tracking and skin conductance data had to be cleansed prior to data analysis as the data was too fine-grained and voluminous for qualitative analysis. This data cleansing was performed by another individual (a postdoctoral fellow) and involved removing noise and artifacts from the raw skin conductance data and identifying areas of focus and patterns of visual engagement on the tablet interface in the eye-tracking data. Once the data were cleansed, they were summarized into Excel spreadsheets and handed over to the researcher for data analysis.  This section starts by first discussing the processing and cleansing of the eye-tracking data and then discussing the processing and cleansing of the skin conductance data.
Eye-Tracking Data
In terms of the eye-tracking, as discussed above, older adult learners were arranged into pairs using a “buddy” system, with one older adult learner (i.e., user) completing given tasks on a tablet while the second (i.e., buddy) offering real-time support as needed. In the MUXL training sessions, eye-tracking recordings were collected using Tobii Pro Glasses, a wearable eye-tracking device that captures an older adult participant’s field of view and their eye movement patterns. These recordings were then subsequently imported into Tobii Pro Lab, a specialized data analysis software tool used to process and examine eye-tracking metrics such as Areas of Interest (AOIs), AOI fixations, overall fixations, and visits. An AOI refers to a predefined region of visual stimulus, such as icons, buttons, or specific sections on a display screen. For this thesis, the entire tablet was treated as a single AOI. An AOI fixation is an instance of time when a participant’s eyes focused on a specific point in an AOI (i.e., somewhere on the tablet). Technically speaking, an AOI fixation occurs when a participant’s gaze point angular velocity is below a certain threshold value, (i.e., below 30 degrees/second), indicating a pause in eye movement in the AOI. An overall fixation is an instance in time when a fixation occurred anywhere (i.e., on a specific point either inside or outside an AOI). For this thesis, overall fixations refer to fixations that occurred both on and off a participant’s tablet; not just those that occurred on the tablet). A visit is an instance in time when a participant’s eyes enter an AOI and ends when the eyes exit the AOI, regardless of the length of this gaze. Thus, a visit and AOI fixation are slightly different. An AOI fixation occurs when a participant’s eyes are stable and focused on a specific point in an AOI, whereas a visit is a measure of how often a participant’s gaze simply enters and leaves an AOI without having to be necessarily focused on a specific point in an AOI.
By defining AOIs, AOI fixations, overall fixations and visits, the Tobii Pro Lab software can be used to extract detailed metrics for data analysis. For this thesis, these metrics facilitated a detailed understanding of user tablet attention and visual behaviour during the MUXL training sessions. Specifically, the following eye-tracking metrics were collected for each “learner” participant during a MUXL training session: 
· Total Task Duration: The time spent by a participant to complete all tasks during a MUXL training session, measured in seconds. The time a participant was not working on a task (e.g., downtime, time spent readjusting eyeglasses and/or the skin conductance adhesive pads) was excluded from this measure. See Appendix E and Appendix F for a list of possible tasks carried out in the MUXL training sessions.
· Number of AOI Fixations: The number of times an AOI fixation occurred during a task, measured in seconds.
· AOI Fixation Rate: The Number of AOI Fixations divided by Total Task Duration, measured in counts per minute (cpm). Specifically,
AOI Fixation Rate = 
· Number of Overall Fixations: The number of times a fixation occurred during a task (i.e., not just those that occurred in an AOI). Thus, as the AOI in this thesis was just the tablet, this measure counts both the number of fixations that occurred both on a participant’s tablet (i.e., the Number of AOI Fixations) and off a participant's tablet (e.g., the participant could be looking at their buddy or the researcher for a sustained period of time).
· Overall Fixation Rate: The Number of Overall Fixations divided by Total Task Duration, measured in counts per minute (cpm). Specifically,
Overall Fixation Rate = 
· Number of Visits: The number of times a participant’s gaze entered and left an AOI during a task. Thus, this metric measures the number of times a participant looked at the tablet (regardless of the length of gaze) during a task.
· Visit Rate: The Number of Visits divided by Total Task Duration, measured in counts per minute (cpm). Specifically,
Visit Rate = 
· Average Visit Duration: The average length of time a participant spent during each visit to the tablet screen during a task, measured in seconds.
To help make sense of these metrics, Table 2 and Table 3 below showcase an example of the metrics collected for a sample participant. Note that in, a value of “0” for the Overall Fixation Rate metric reflects how eye-tracking data for that task was not reliable enough to be used in the analysis. Hence, the “0” value. The unreliability of this data was due to low eye-tracking quality, and/or interruptions during recording (i.e., such as screen glare). Table 2 and Table 3 focus on AOI fixation rates, overall fixation rates, visit rates, and average visit duration as it was felt these metrics provided the most direct insight into a participant’s tablet attention and visual behaviours.
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[bookmark: _Ref204776424][bookmark: _Toc206064837]Table 2: Task-Level Eye-Tracking Data Collected for a Sample Participant
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[bookmark: _Ref204335787][bookmark: _Toc206064838]Table 3: Session-Level Eye-Tracking Data for a Sample Participant
[image: A close-up of a blue label

AI-generated content may be incorrect.]

After these eye-tracking values were calculated, threshold ranges were created to support analysis of interview and training observation data. These threshold ranges were applied to the metrics shown in Tables 2 and 3: AOI fixation rate, overall fixation rate, visit rate, and average visit duration. Each metric was categorized into five categories: i) low; ii) low-medium; iii) medium; iv) medium-high; and v) high (see Table 4 below).
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	Metric
	Threshold Range
	Category

	AOI Fixation Rate (cpm)
	0-28
	Low

	
	29-49
	Low-Medium

	
	50-69
	Medium

	
	70-126
	Medium-High

	
	
	

	Overall Fixation Rate (cpm)
	0-28
	Low

	
	29-49
	Low-Medium

	
	50-69
	Medium

	
	70-192
	Medium-High

	Visit Rate (cpm)
	0-1.9
	Low

	
	2-2.9
	Low-Medium

	
	3-3.4
	Medium

	
	3.5-4.9
	Medium-High

	
	4-4.5
	High

	
	
	

	Average Visit Duration (seconds)
	0-4
	Low

	
	5-9
	Low-Medium

	
	10-19
	Medium

	
	20-39
	Medium-High

	
	40-45
	High


It is important to note that the collection of the eye-tracking data was not without limitations. For instance, there were technical difficulties capturing eye-tracking attention data during MUXL rounds. Several tasks displayed a significant amount of white space on the tablet screen, which resulted in a glare. This glare interfered with the accurate capture of eye-tracking data and may have been caused by the tablet’s screen brightness or the lighting conditions in the experiment room. Moreover, challenges arose when collecting eye-tracking data from older adult learners who wore glasses. As older adult learners had to wear the eye-tracking glasses over their own glasses causing an interference with their abilities to complete the tasks given which then compromised the quality of the data.  
Skin Conductance
[bookmark: _Toc200454055]In terms of physiological skin conductance, skin conductance data were collected as part of the MUXL biometric data collection process. These data were obtained using wearable tools that continuously monitored electrodermal activity (EDA) while older adult learners completed digital literacy tasks during their MUXL training sessions. The tools measured changes in skin conductance levels (SCL) in microsiemens (μS), a standard unit for quantifying sympathetic nervous system activity and physiological skin conductance. Alongside skin conductance, heart rate data were also collected; however, the focus of this analysis centers on skin conductance due to its sensitivity to stress and engagement during cognitive tasks. As with the eye-tracking data, the skin conductance data were too fine-grained and voluminous for direct qualitative analysis and therefore required cleansing and processing prior to analysis. 
As mentioned above, this preprocessing was conducted by a postdoctoral fellow and involved filtering out noise, motion artifacts, and irregular sensor readings caused by electrode displacement or excessive movement. Once cleansed, the data were compiled and summarized into Excel spreadsheets and handed over to the researcher for further analysis. The skin conductance data were continuously collected during the MUXL sessions as older adult learners completed a series of digital tasks. For each task performed by the older adult learner, two key values were extracted from the data:
· Average SCL: The average skin conductance level (i.e., arousal) response obtained during a task for a participant, measured in microsiemens (µS).
· Task Duration: The length of time a participant spent on a task, measured in seconds.
These task-level values were then used to formulate a summary session-level SCL arousal score for each older adult learner. This was done by first calculating the Total Session Length by adding up the task duration values for all tasks completed during a MUXL training session by an older adult learner, and then using that value to calculate a Normalized Weighted Average SCL value for each task using the following equation: 
Normalized Weighted Average SCL  

A normalized weighted average SCL value was calculated to account for a wide dispersion in time durations across all the tasks carried out in a session (i.e., some tasks took considerably longer than others). Further, not all participants completed all the same tasks in a session, necessitating the need for a normalized weighted average. 
Once normalized weighted average session arousal values were calculated for each task, a summary session-level SCL Arousal score was computed by taking the average of the normalized weighted average SCL values for all tasks carried out during a participant’s session distributed over a scale ranging from 0 to 5. Table 5 below shows an example of how the normalized weighted average SCL values were calculated for all tasks carried out in a sample participant’s MUXL training session, and how these values were then used to calculate a summary session-level SCL arousal score. 
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[bookmark: _Ref206096577][bookmark: _Toc206064840]Table 5: Normalized Weighted Average Session Arousal Values for a Sample Participant
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Similar to the way the eye-tracking data were handled, a threshold range was created for interpretation of the summary session-level SCL Arousal score to support the analysis of interview and training observation data. This threshold range categorized SCL Arousal into five categories: i) low; ii) low-medium; iii) medium; iv) medium-high; and v) high (see Table 6 below).
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	Metric
	Threshold Range
	Category

	SCL Arousal (µS)
	0-1.9
	Low

	
	2-2.9
	Low-Medium

	
	3-3.4
	Medium

	
	3.5-3.9
	Medium-High

	
	4-5
	High


It is important to note that the collection and interpretation of skin conductance data were not without limitations. For instance, skin conductance can be influenced by a variety of factors beyond stress or cognitive load, including temperature, hydration, and general emotional state of the individual. Additionally, while noise and artifacts were removed during preprocessing, certain data segments such as in cases where the sensor lost contact or the older adult learner’s movement may have interfered with the data, affecting the output. Despite these concerns, the skin conductance data provided a complementary, objective indicator of arousal levels that enriched the understanding of older adult learners at a physiological level.
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In terms of analysis of the CPQ-12 and ATTQ questionnaires, two types of analysis were conducted. The first was a paired samples t-test for the eight older adult learners who completed the questionnaires both pre- and post-training. This allowed for a statistical comparison of changes over the duration of the training. The second was using composite (i.e. summary) scores from the CPQ-12 and ATTQ questionnaires in the interpretive analysis of interview, observation and biometric data (described in the next section below) to better understand and explain the effects of the delivery of mobile tablet training on older adult learning outcomes.  
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An interpretive approach was utilized to analyze the interviews, observations and MUXL biometric data collected. The role of the researcher in an interpretive case study is to understand people’s perspectives and behaviours, filter them through a conceptual lens, and communicate these interpretations with others (Walsham, 1995). This role covers a range of actions, from being an outside observer to being an involved researcher with interpretations and interactions. This aligns with Charmaz’s (2014) inductive data analysis approach where interpretations of the phenomenon under investigation are not only derived from participants themselves but also are co-constructed with the researcher. 
Charmaz’s (2014) approach emphasizes that data analysis is an interpretive act shaped by a researcher’s interactions with participants, their narratives, and the research context. This approach views the coding of data as a flexible, iterative process that involves active meaning-making rather than passive categorization. It supports analytic strategies such as memo-writing, constant comparison, and theoretical sampling to foster the co-construction of categories grounded in participants lived realities. 
To support such an analytic approach, Dedoose software was utilized. Dedoose is a secure, web-based software tool that supports mixed method analysis and enable researchers to code, categorize, and compare data across multiple sources. For this thesis, the use of Dedoose aligns well with Charmaz’s (2014) approach to inductive analysis as Dedoose offers flexibility in the data analysis process. For example, it allowed the researcher to organize interview transcripts, observation field notes, and descriptors from the questionnaires, while also enabling integrated memo-writing and the use of data analysis functions such as code co-occurrence, code frequency tables, code weights, and descriptor filters as needed to compare, contrast, and analyze the data collected.
At the individual level, descriptors were applied to each data entry in Dedoose to enable structured filtering and cross-comparison. These descriptors included a participant’s role (i.e., older adult learner, instructor, administrator), demographics (age, gender, race, education), and digital self-efficacy scores, along with composite scores derived from the CPQ-12 and ATTQ questionnaires. These variables supported exploration of how key themes discovered in the data varied across different participant characteristics and learning contexts.
Importantly, the analysis of interviews, observations, and MUXL biometric data was guided by the study’s conceptual framework. That is, an initial codebook based on elements of the study’s conceptual framework was developed. As the study’s conceptual framework drew upon Bandura’s SCT (1999) and Detlor et al.’s (2022) model of community-led digital literacy training, the initial codebook emphasized the dynamic interplay between learner attributes, learner behaviour, the learning environment and learning outcomes. However, as the data was coded, modifications to the codebook were made. New codes were added on the fly. Some codes were deleted. Others were merged. This resulted in the development of the thesis’s final codebook (see Table 7 below). 
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	CATEGORY[footnoteRef:2] [2:  All codes within the Learning Attributes, Learning Behaviour and Learning Environment categories could be positive, negative or neutral.] 


	CODE

	Learner Attributes
	Support - The support system an older adult has access to regarding ICTs (i.e., family, peer, instructor).


	
	Physical Mobility - The ability of an older adult to physically attend digital literacy training and/or physically use ICTs.


	
	ICT Access - The extent to which an older adult has physical access to ICTs (i.e., Internet, digital devices).


	
	Financial Constraints - The extent to which an older adult has financial access to ICTs and digital literacy training.


	
	Digital Stress - The amount of stress an older adult has in terms of accessing or using ICTs and/or taking digital literacy training.


	Learner Behaviour
	Motivation - The drive or interest an older adult has to either access or use ICTs, take digital literacy training, connect better with family, or obtain practical life skills.


	
	ICT Use - The extent to which an older adult accesses or uses ICTs and/or takes digital literacy training.


	
	Digital Information Behaviour - The extent to which an older adult needs, seeks, creates, manages, shares, and uses digital information. This includes digital information seeking, digital information management, and digital information use.


	Learning Environment
	Mobile Nature of the Training - Pertains to the delivery of the training on-site where older adult learners live. This includes on-site classroom delivery.


	
	Public Library-led Training - Pertains to the digital literacy instruction provided by the public library, including the content of the material taught, its delivery (e.g., classroom lighting, classroom noisiness, structure of the training, time to do tasks, the availability of help, scheduling, physical setup of the classroom, perceived difficulty of the training content) and trainer expertise (i.e., the instructor’s ability to teach effectively).


	
	MUXL Training – Pertains to the digital literacy instruction provided via MUXL including the content of the material taught, its delivery in terms of the use of an enclosed space, the amount of time learners have to complete training tasks, and other delivery considerations, eye-tracking data, and skin conductance data.


	
	Encouragement by Others – Pertains to the social support that occurs during a training session by peers (i.e., other older adults).


	
	Government Initiatives - The various strategies and programs implemented by the government to support public library training and education including digital inclusion, funding programs, policy support, public awareness, and social engagement.


	Learning Outcomes
	Digital Skills Confidence – A psychological learning outcome that pertains to the amount of change older adult learners have in their confidence using ICTs after the delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).


	
	Digital Skills Competence – A psychological learning outcome that pertains to the amount of change older adult learners have in their competence using ICTs after the delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).


	
	Understanding of the Importance of IT – A psychological learning outcome that pertains to the amount of change older adult learners have in their understanding of the importance of ICTs after the delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).


	
	Ability to Apply Digital Skills Learned – A behavioural learning outcome that pertains to the amount of change older adult learners have in their ability to apply the digital skills they learned after the delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).


	
	Intention to Pursue Further Digital Literacy Training – A behavioural learning outcome that pertains to the amount of change older adult learners have in their intention to pursue more digital literacy training in the future after the delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).
 

	
	Information Behaviour - A benefit learning outcome that pertains to the amount of change older adult learners have in their ability to create, evaluate, and find digital information, conduct online transactions, perform online activities after delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).


	
	Well-Being – A benefit learning outcome that pertains to the amount of change older adult learners have in their overall wellbeing after delivery of the training (e.g., high increase, medium increase, low increase, no change, and negative increase).
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 FINDINGS
This chapter presents findings derived from the analysis of the collected data. The chapter begins with a description of participant demographics. From there, findings from the quantitative analysis of CPQ-12 and ATTQ questionnaire data are presented. Next, the chapter provides detailed findings from the inductive analysis of pre- and post-training interviews, observations of training, and the MUXL biometric skin conductance and eye-tracking data. The final codebook presented in the previous chapter is used to structure the presentation of the findings from this inductive analysis. 
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In terms of an overview of participant demographics, Figure 8 below provides an overview of the demographics of the 18 older adult learners who participated in the study; these were derived from the pre-interview questions (see Appendix I). Among older adults, fourteen participants were women (78%) and four were men (22%). All participants were 65 years of age or older, with eight (45%) in their late 60s, six (33%) in their 70s, and four (22%) in their 80s. 
Regarding education, nine participants (50%) had completed high school, five (28%) had some college education, three (17%) attended middle school, and one (5%) came from other educational paths including vocational training. Sixteen participants (89%) identified as Caucasian, while two (11%) belonged to Black, Indigenous, and Persons of Color (BIPOC) and other racialized groups. Digital self-efficacy levels prior to training varied: nine participants (50%) showed medium proficiency, six (33%) low proficiency, and three (17%) high proficiency.
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Figure 9 below provides an overview of the demographics of the three administrators and one instructor who took part in the study. Two (50%) were Caucasian, while the HPL administrator and HPL instructor (50%) identified as part of the BIPOC group. Regarding gender, one HPL instructor and two administrators (75%) were women, while the other administrator (25%) was men.
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It should be noted that the older adults who participated in this study were predominantly Caucasian and women, reflecting demographic patterns of where the study took place as well as what has been observed in other literature as well (Barrie et al., 2021, Dzerounian, 2022). Many faced intersecting vulnerabilities related to poverty, including limited financial resources, restricted access to devices and internet connectivity, and minimal prior exposure to technology in educational or workplace settings.
CPQ-12 and ATTQ Questionnaires
The CPQ-12 questionnaire was administered pre- and post-training to older adult learners to assess their proficiency in twelve key computer-related domains, including basic operations, communication, Internet navigation, calendaring applications, and multimedia usage (Boot et al., 2013). Older adult learners rated their ability to perform specific tasks on a five-point Likert-type scale, ranging from one (“never tried”) to five (“very easily”). This instrument allowed for the differentiation between older adult learners with low and high levels of computer proficiency, providing a detailed understanding of their baseline capabilities and areas for improvement. Older adult learners were instructed to mark “never tried” if they had no prior experience with a task, even if they believed they might be able to perform it. The CPQ-12 questionnaire items were as follows: “I can: 
1. Use a computer keyboard to type. 
2. Use a mouse. 
3. Load ink into the printer. 
4. Fix the printer when paper jams. 
5. Open emails. 
6. Send emails. 
7. Find information about local community resources on the Internet. 
8. Find information about hobbies and interests on the Internet. 
9. Use a computer to enter events and appointments into a calendar. 
10. Check the date and time of upcoming and prior appointments. 
11. Use a computer to watch movies and videos. 
12. Use a computer to listen to music.” 
As the questionnaire was administered twice to older adults (once prior to the delivery of any training and again after all training was complete), the questionnaire provided a detailed understanding of older adult learners’ digital proficiency levels and areas requiring improvement both pre- and post-training. Analyzing pre- and post-training scores allowed insight on the impact of the delivery of digital literacy training to older adult learner participants. A total of 18 older adult learners completed the questionnaire pre-training, while eight older adult learners completed the questionnaire post-training. The composite pre-training score for CPQ-12 (average across the 12 Likert-scale questions) was 3.46, while the composite post-training score was 3.67, indicating a slight increase in digital proficiency following the training. 
A paired samples t-test was conducted to assess changes in CPQ-12 scores for each item among the eight older adult learners who completed both the pre- and post-training questionnaires. The analysis included both descriptive statistics (means and standard deviations) and inferential statistics (t-statistics, p-values, and effect sizes, such as Cohen's d). Table 8 presents a summary of these results for all CPQ-12 items, specifically for older adult learners who completed both pre- and post-training questionnaires. The t-test results reveal varying skill levels among older adult learners prior to the training.
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	CPQ-12 Items
	Pre-Training Mean
(n = 8)
	Post-Training Mean
(n = 8)
	p-value
(<0.05)
	Effect Size
(Cohen’s d)

	CPQ1 - Basic Computer Operations
	4.13
	4.25
	0.598
	0.641

	CPQ2 - Operating Systems
	4.25
	4.13
	0.351
	0.354

	CPQ3 - File Management
	3.13
	2.75
	0.402
	1.188

	CPQ4 - Internet Security
	3.25
	2.88
	0.351
	1.061

	CPQ5 - Office Applications
	4.50
	4.13
	0.197
	0.744

	CPQ6 - Spreadsheet Applications
	3.88
	4.38
	0.170
	0.926

	CPQ7 - Email Usage
	4.25
	3.50
	0.222
	1.581

	CPQ8 - Web Browsing
	3.88
	3.63
	0.685
	1.669

	CPQ9 - Calendaring Applications
	2.38
	3.63
	0.129
	2.053

	CPQ10 - Multimedia Usage
	2.00
	4.00
	0.005**
	1.414

	CPQ11- Presentations
	2.88
	3.25
	0.612
	0.375

	CPQ12 - Other Computer Usage
	3.00
	3.50
	0.170
	0.926


**p <.05, **p <.01, ***p <.001.
The analysis of pre- and post-training mean scores across CPQ items revealed that none of the changes, except for CPQ 10 (Multimedia Usage), were statistically significant, likely due to the small sample size. CPQ 10 showed a significant improvement in the mean score, increasing from 2.0 to 4.0 (p = 0.005**). While other items exhibited non-significant changes, some trends were apparent: CPQ6 (Spreadsheet Applications) and CPQ 9 (Calendaring Applications) showed notable increases in mean scores, suggesting potential improvement, while items such as CPQ 3 (File Management) and CPQ 7 (Email Usage) showed decreases. Categories related to basic operations (i.e. CPQ 1, CPQ 2) exhibited little to no change. These findings suggest varied impacts of the training program, with a notable improvement in multimedia-related skills but no consistent trend across other categories.
The effect size is reported for each CPQ item, revealing variations in the magnitude of change in older adult learners’ computer proficiency following the training. CPQ 9 (Calendaring Applications) demonstrated the largest effect size (Cohen's d = 2.053), indicating substantial improvement in skills, despite the lack of statistical significance (p > 0.05). Similarly, CPQ 8 (Web Browsing; Cohen's d = 1.669) and CPQ 7 (Email Usage; Cohen's d = 1.581) also displayed large effect sizes, suggesting meaningful changes in these skill areas. CPQ 10 (Multimedia Usage) showed a strong effect size (Cohen's d = 1.414) in addition to a statistically significant improvement (p = 0.005), indicating a notable enhancement in multimedia-related skills. Additionally, CPQ 4 (Internet Security; Cohen’s d = 1.061) and CPQ 3 (File Management; Cohen's d = 1.188) exhibited large effect sizes, even though the pre- to post-training changes were not statistically significant. Moderate effect sizes were observed for CPQ 5 (Office Applications; Cohen's d = 0.744) and CPQ 6 (Spreadsheet Applications; Cohen's d = 0.926), reflecting moderate improvements in these areas.
Within this context, smaller effect sizes were noted for CPQ 1 (Basic Computer Operations; Cohen’s d = 0.641) and CPQ 2 (Operating Systems; Cohen’s d = 0.354), indicating minimal changes in these skills. The effect sizes provide valuable information on the practical significance of the training outcomes, even in cases where statistical significance was not achieved.
The Attitudes Toward Technology Questionnaire (ATTQ) questionnaire was administered pre- and post-training to older adult learner participants to complement the findings from the CPQ-12 survey and provide additional insights into older adult learners’ attitudes. The ATTQ was designed to measure older adults’ attitudes and perspectives on computer technologies across six key statements. These statements include perceptions of the usefulness of computer technologies, their potential to improve lives, interest in exploring new technologies, and whether older adults should be encouraged to use them. Older adult learners rated their agreement with these statements on a Likert-type scale ranging from one (“strongly disagree”) to five (“strongly agree”). This instrument allowed for the assessment of participant attitudes before and after digital literacy training, providing valuable insights into their baseline perspectives and changes post-training. The six ATTQ items were as follows: 
“To what extent do you agree or disagree with each of the following statements? 
1. Being able to utilize computer technologies is very useful, you can learn about places, people, news.
2. Computer technologies can improve the lives of older people.
3. I am interested in knowing and trying out new computer technologies that will be used in the future. 
4. I don’t care to know more about computer technologies. 
5. Using computer technologies is fun. 
6. I think older people should be encouraged to use computer technologies.”
A paired samples t-test was conducted to analyze changes in participant attitudes pre- and post-training for each ATTQ statement. A total of 18 older adult learners completed the ATTQ pre-training questionnaire, while eight older adult learners completed both pre- and post-training questionnaires. The composite pre-training ATTQ score (average across the six items) was 4.08, and the composite post-training ATTQ score was 3.88, reflecting a slight decline in attitudes post-training.
Table 9 presents descriptive statistics, including pre- and post-training means, standard deviations, and effect sizes for each item. Correlations between pre- and post-training scores, as well as the significance of changes, are also included. The results indicate varying degrees of change across the six ATTQ items. Some items demonstrated a slight decline in attitudes post-training, with the most substantial changes observed in ATTQ 6 (mean difference = 1.00, p = 0.086). 
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	ATTQ Items
	Pre-Training Mean
(n=8)
	Post-Training Mean
(n=8)
	T
(df=7)
	p-value (<0.05)
	Effect Size (Cohen’s d)

	ATTQ1
	4.75
	4.63
	0.552
	0.598
	0.641

	ATTQ2
	4.75
	4.75
	0.000
	1.000
	0.535

	ATTQ3
	3.63
	4.25
	-1.488
	0.180
	1.188

	ATTQ4
	1.75
	1.13
	1.174
	0.279
	1.506

	ATTQ5
	4.63
	4.50
	0.357
	0.732
	0.991

	ATTQ6
	5.00
	4.00
	2.000
	0.086
	1.414


**p <.05, **p <.01, ***p <.001.
For ATTQ 1 (“Being able to utilize computer technologies is very useful”), the pre-training mean was 4.75, slightly decreasing to 4.63 post-training, with no statistically significant change (p = 0.725). Similarly, ATTQ 2 (“Computer technologies can improve the lives of older people”) showed no change in the mean score (4.75), with no statistical significance (p = 0.078). ATTQ 3 (“I am interested in knowing and trying out new computer technologies that will be used in the future”) increased from a pre-training mean of 3.63 to 4.25 post-training, but this change was not statistically significant (p = 0.093). For ATTQ 4 (“I don’t care to know more about computer technologies”), the mean decreased from 1.75 pre-training to 1.13 post-training, reflecting a potential reduction in disinterest, but the change was not statistically significant (p = 0.604). ATTQ 5 (“Using computer technologies is fun”) decreased slightly, with pre- and post-training means of 4.63 and 4.50, respectively, and no significant change (p = 0.343). 
Last, ATTQ 6 (“I think older people should be encouraged to use computer technologies”) exhibited a notable decrease in the mean score from 5.00 pre-training to 4.00 post-training, but statistical significance could not be assessed due to missing correlation data. Overall, the results demonstrate no statistically significant changes in attitudes toward computer technologies across all ATTQ items. Notable trends include a slight decrease in mean scores for ATTQ 1, ATTQ 5, and ATTQ  6, reflecting a modest decline in agreement with these statements post-training. In contrast, ATTQ 3 exhibited an increase in interest in exploring new computer technologies, though this change did not reach statistical significance.
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Digital self-efficacy scores among older adult participants revealed that the majority reported moderate to “high” levels of confidence in their ability to use digital tools. A total of ten older adult participants scored at or above a threshold of 3 (i.e., medium) on the digital self-efficacy scale. Moreover, there is a pattern among older adult learners where those with “high” scores of digital self-efficacy also had “high” scores on the CPQ-12 scale. However, a smaller subset of participants fell into the “low-medium” or “medium” categories for CPQ-12, even when their ATTQ score was “high”. 
Regarding education, older adult learners with college-level education were distributed across both the upper and lower CPQ-12 categories. While some recorded “high” scores in the range of 4.0 or higher, others scored in the “low-medium” or “medium” categories. Older adult learners with a high school education also performed strongly, with several achieving “high” CPQ-12 scores. One older adult learner with middle school education had the lowest CPQ-12 score in the sample but held a “moderate” score on the ATTQ scale.
In terms of gender differences, both women and men participants were represented across the full range of composite CPQ-12 and ATTQ levels. Women older adult learners’ CPQ-12 scores spanned from “low-medium” to “high”, with the majority falling into the “medium-high” and “high” categories. Men older adult learners were also distributed across the scale, with representation in the “low-medium”, “medium”, and “high” levels. Both groups included learners who attained “high” scores on both the CPQ-12 and ATTQ measures; however, score patterns varied between older adult learners.
Among the 18 older adult learners, nine older adult learners were in the “high” CPQ-12 category, while the remaining two were in the “medium-high”, three were in the “medium”, three in the “low-medium”, and one in the “low” category. See Figure 10. 
Figure 11 showcases the ATTQ categories, where 13 older adult learners fell into the “high” ATTQ category, and five were in the “medium-high” category. There were no older adult learners in either “low” or “low-medium” categories.
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[bookmark: _Ref204796037][bookmark: _Toc205887723]Figure 11: ATTQ Levels Among Older Adult Learners
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This section presents detailed findings from the data analyzed with Dedoose from the pre- and post-training interviews, observations of the training sessions, and the MUXL biometric skin conductance and eye-tracking data. These findings are structured and presented according to the categories and codes outlined in the thesis’s final codebook presented earlier in Table 7. Findings associated with each category are presented in its own subsection and organized according to the codes associated with each category as per the study’s final codebook. To help support the detailed findings presented, illustrative quotes are provided. For conciseness and to avoid repetition, quotes are cited only once and utilized under the key code with which they most closely align.
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As described earlier in this thesis, learner attributes encompass a range of personal characteristics that may influence a learner’s reaction to the training provided. The thesis’s codebook identifies five learner attribute codes: i) support, ii) physical mobility, iii) ICT access, iv) financial constraints, and v) digital stress. Based on the analysis of interviews, observations, and MUXL biometrics, findings pertaining to each of these five codes is presented below in this section.
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Support
Support refers to the support system an older adult has access to regarding ICTs. In terms of family support, older adult learners described varying degrees of family involvement in their digital learning experiences. Many credited family members such as grandchildren, children, or siblings with introducing them to technology and assisting them in developing digital skills. One older adult explained, “My 16-year-old granddaughter was teaching me how to do text messaging. I didn’t know how to do that before,” highlighting the role of younger family members in building basic digital skills. Several shared that family members helped them set up devices, navigate the Internet, and use communication tools such as video calls and messaging apps. 
However, some older adult learners expressed frustration, noting that while family assistance was available, it was often delivered without patience or clear explanations. Another older adult commented, “I don’t reach out for help often. My granddaughter teaches me, but I don’t want people to know that I can’t operate these things,” illustrating how embarrassment or perceived stigma could deter them from seeking help. A few reported that family members assumed they already possessed certain digital skills, making it difficult to ask questions or seek clarification about how to use digital devices. Despite these challenges, many emphasized the value of digital literacy for maintaining family connections, highlighting how technology enabled them to participate in video calls, exchange messages, and attend online gatherings with loved ones.
With respect to ATTQ, there was a notable inverse trend where older adult learners with “high” ATTQ levels were more likely to report “low-medium” or “low” support. However, older adult learners with “medium-high” ATTQ showed more variability, with some having “medium-high” scores.
In terms of CPQ-12, there was a general pattern indicating that higher levels of perceived support corresponded with higher CPQ-12 levels among older adult learners. For example, those who reported “high” support also tended to exhibit “high” CPQ-12 levels. Similarly, older adult learners with “medium-high” or “medium” CPQ-12 levels commonly reported “medium” or “low-medium” support. However, those with “low” CPQ-12 levels primarily reported “low” or “low-medium” support.
In regard to gender differences, both men and women older adult learners sought and experienced family support but in different ways. Women older adult learners were more likely to emphasize the emotional and social benefits of technology, frequently referencing how digital literacy allowed them to stay closely connected with distant family members. Some described using video calls to maintain relationships or attending online memorial services as ways to preserve emotional bonds. In contrast, men older adult learners were more likely to frame technology as a practical tool, seeking help primarily for specific tasks like messaging or conducting Internet searches. Several mentioned that younger family members had initially taught them basic digital skills, but they were often hesitant to ask for continued support out of concern about appearing technologically incompetent. A man older adult learner expressed a preference for independence, stating that they preferred to troubleshoot issues themselves rather than rely on family assistance.
Administrators reflected on the varying roles of family support in older adults’ digital literacy development. They observed that access to family assistance differed widely among learners; some benefited from strong family networks, while others had no such support. As one administrator noted, “Some tenants have strong family support systems, while others have none. For those without family, we need to provide alternative forms of support to help them navigate technology,” emphasizing the need for community-based assistance. Administrators also noted that older adult learners without family assistance often faced greater difficulties in accessing digital services. One administrator gave a personal example, explaining that their own mother still depended on traditional mail and struggled with digital communication. These observations reinforced the importance of providing external support for older adult learners who cannot rely on family networks.
With respect to peer support, older adults described a range of experiences during training. Many highlighted positive interactions, noting that collaboration with peers helped them understand difficult concepts more effectively. One older adult shared, “Yeah. It was like a matter of cooperation between both of us and we both liked it... you were really helping me,” illustrating how having a buddy reinforced their learning and built confidence. Several older adult learners explained that explaining tasks to one another sometimes made concepts clearer than instructor explanations. Many expressed gratitude for the guidance of their peers, especially during moments of confusion or uncertainty.
However, not all peer support experiences were positive. One participant recounted, “My partner who tried her best was very I think on the edge of abusive... Give me that. I’ll do it myself,” reflecting how dominant or impatient peers could cause frustration and disengagement. A few older adult learners reported that a lack of patience from peers negatively affected their learning experience. Several noted that the effectiveness of peer support often depended on compatibility, with some experiencing tension or miscommunication.
In terms of skin conductance, older adult learners who reported “high” levels of support were consistently associated with “high” or “medium” SCL arousal categories. In contrast, those with “low-medium” or “medium-high” support were primarily associated with “low” or “low-medium” SCL arousal categories.
Regarding gender differences, both men and women older adult learners acknowledged the benefits and challenges of peer support, but their approaches to collaboration differed. Women older adult learners more frequently described peer interaction as a reciprocal process, where teaching and learning were both given and received. Several women older adult learners emphasized enjoying discussions about digital tasks and working through challenges together, reinforcing their skills through social engagement. In contrast, men older adult learners were more likely to express concerns about being paired with peers who were overly dominant or unhelpful. Some mentioned a preference for working independently rather than relying on a partner, while others appreciated being paired with someone more knowledgeable who could offer targeted assistance. A man older adult learner also mentioned a preference for working with same-gender peers rather than the opposite gender. Despite these differences, both men and women older adult learners agreed that peer support, when grounded in mutual respect and patience, significantly enhanced their digital learning experience. Table 10 below summarizes the key takeaways of support (a learner attribute code).
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	Family support often serves as an initial gateway to digital literacy, with relatives introducing older adults to devices and applications. However, this support can be inconsistent. Some learners experience impatience or assumptions about their prior knowledge, which can hinder learning.


	Peer support, particularly through buddy systems, is generally valued for fostering collaboration and mutual learning, though mismatched pairings can lead to frustration.

	
Instructor support is widely appreciated for its structured, respectful, and confidence-building approach, with learners emphasizing the importance of clear explanations and hands-on guidance.

Administrators stress the need for alternative support mechanisms for those lacking family networks and underscore the importance of inclusive, adaptable instruction to meet diverse learner needs.



Physical Mobility
Physical mobility refers to the ability of an older adult to physically attend digital literacy training and/or physically use ICTs. In terms of digital literacy training, older adult learners described physical mobility as a significant factor affecting their ability to attend training and access resources such as libraries. Some mentioned difficulties with transportation, particularly for those who relied on public transit or had mobility limitations that made it challenging to travel long distances. One older adult explained, “Yes. They have courses at the library, it's just to get people to go. Here we have a demographic from 99 down to 60. It's harder for a lot of them. A lot of them can't take buses and stuff like that,” emphasizing the challenge of reaching training locations even when opportunities were available. Other older adult learners noted that while training opportunities were offered at libraries, getting there was a major obstacle due to age-related physical constraints. One participant described, “Because I lived way out there by [X] and the bus has stopped at a certain point. I had to turn and walk up the road just to go home,” underscoring how gaps in public transit access increased the burden of travel. Another older adult shared, “For me and a few others, was trying to get to the library and find out different things, and that was a little bit challenging,” highlighting how mobility limitations affected access to digital literacy resources. There was no mention of physical mobility or transportation barriers by administrators during the interviews and observations.
Regarding gender differences, both men and women older adult learners reported concerns about transportation and mobility, but their experiences varied. Women older adult learners were more likely to emphasize difficulties related to long walking distances and limitations in public transit access. One woman described living in an area where the bus route did not provide direct access to her home, requiring a considerable walk. In contrast, men older adult learners more often focused on the challenges of navigating digital literacy spaces themselves, such as libraries, and the physical effort required to access those locations. A man older adult learner specifically mentioned the difficulty of getting to the library to find information, illustrating how mobility limitations impacted their access to learning environments.
With respect to ICTs, older adult learners highlighted physical mobility as a factor in their ability to use ICTs, particularly for tasks requiring fine motor skills, such as texting or navigating touchscreens. One older adult learner explained, “I can do it very slow. Or send texts, but it takes a long time. One line it takes two or three minutes my son and my daughter,” describing how typing messages was a slow and difficult process. Another older adult learner noted, “It [is] harder for me because I can’t read... So, if you have any reading on there, it means somebody would have to read the thing the way you do it for me to answer the questions,” illustrating how accessibility challenges extended beyond physical mobility to include reading difficulties that made it harder to use ICTs proficiently and independently.
In terms of gender differences, both men and women older adult learners reported challenges related to physical mobility when using ICTs, though their challenges varied. For example, men older adult learners were more likely to describe struggles with fine motor skills, particularly when texting or typing on digital devices. A man older adult learner mentioned that composing a simple text message was a slow process, taking several minutes to complete a single line. In contrast, women older adult learners more often emphasized accessibility issues related to reading digital content. A woman older adult learner expressed difficulty in processing large amounts of text on digital platforms, noting that these challenges could limit her ability to fully engage with ICTs.
Administrators identified physical mobility as a key barrier affecting older adults’ access to ICT-related services and training. As one administrator explained, “For many of our tenants, it’s very difficult for transportation. That’s a huge barrier... also, the cost of things, right?” They emphasized that transportation difficulties made it harder for many older adult learners to attend digital literacy training or visit spaces with Internet access, and that the cost of transportation further compounded the issue. Administrators also stressed the importance of hands-on support in helping older adult learners take that first step toward learning digital literacy skills. Once older adult learners arrived at the training sessions, engagement levels tended to improve, but the initial challenge of physically accessing digital resources remained a persistent barrier. Table 11 below summarizes the key takeaways of physical mobility (a learner attribute code).
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	Older adult learners mentioned how physical mobility significantly impacts their ability to attend digital literacy training. These barriers are compounded by age-related mobility limitations, with women learners more often citing transit access issues and men learners focusing on the physical effort required to navigate learning spaces. 

Administrators acknowledged these barriers, emphasizing that transportation difficulties and associated costs are major obstacles to participation, and that hands-on support is crucial.

Older adult learners also mentioned how physical mobility also affects their ability to use ICTs. 

Administrators noted that limitations associated with physical mobility can reduce confidence and slow task completion, highlighting the importance of providing adaptive tools and patient, hands-on guidance to help learners overcome these barriers.



ICT Access
ICT access refers to the extent to which an older adult has physical access to ICTs, namely the Internet and digital devices such as computers, tablets, and smartphones. In terms of the Internet, older adult learners expressed varying experiences. Some reported using the Internet daily for tasks such as researching topics of interest, troubleshooting issues, or managing daily responsibilities. One older adult explained, “I’m using it every day, like the five gigabytes. I’ve got to get my Internet back. I just haven’t gotten around to it... I’m surprised it’s lasted this long, but every day I'm on the Internet looking things up, like the bed bugs. Different things I need to get done every day,” underscoring the importance of stable home Internet access. However, older adult learners also mentioned challenges with connectivity, such as difficulties connecting and reconnecting to Wi-Fi and challenges understanding what and how to use their mobile data plans. Another participant described repeated connection issues, stating, “Then I got in the Wi-Fi, and it says you're offline it told me. But I kept trying maybe 10, or 20 minutes before I got back in.”
In regard to gender differences, both men and women older adult learners reported regular Internet use but experienced different challenges in access and usage patterns. Women learners more frequently used the Internet for practical, everyday tasks, such as looking for information online and problem-shooting issues with other technological devices. One woman shared that after relying on mobile data, she prioritized restoring her home Internet connection and actively conserved her mobile data while continuing to use her tablet and perform online tasks daily. On the other hand, men learners more often focused on technical issues, such as unstable connections and how to overcome such issues. A man older adult learner mentioned feeling frustrated due to trying to reconnect to Wi-Fi and failing several times before finally succeeding.
Administrators highlighted the role of having the public library involved (i.e., HPL) in providing free training and Internet access at HPL locations for older adults. As one administrator explained, “I mean, that’s good for two reasons. I think it gives tenants another way to look at things... It also reminds folks that they can go to the Hamilton Public Library, they can access Wi-Fi there, and they can ask maybe some assistance there,” emphasizing that digital literacy training also serves to remind older adult learners about community resources available to them for self-directed learning and access to Internet services outside the home.
Regarding access to digital devices, older adult learners mentioned different experiences. Some described these tools as essential for daily tasks such as online searches, communication, and personal activities. Other older adult learners reported difficulties navigating certain functions, often due to limited familiarity or device-specific constraints. One participant explained, “Well, just the size that it’s supposed to try to do things on my phone when I know I can’t take a tablet in this anymore. I do not want to carry a computer,” highlighting portability and screen size as challenges. While some older adult learners mentioned the benefits of having multiple devices for different purposes, others relied on a single device for specific tasks such as banking or entertainment. As another older adult noted, “See? This is what I mean, it is a whole new world but there are less and less and less of the old way. Now, if you want to be able to participate in saving money, you have to learn how to do apps,” illustrating how necessity drives adaptation despite resistance to change.
In terms of gender differences, both men and women learners reported similar levels of reliance on digital devices, though with different emphases. For example, women learners often used digital tools for personal enrichment, such as online learning and creative projects, and expressed frustration over the loss of printed resources like phone books. Men learners mentioned more functional uses, such as banking, emailing, or cognitive engagement through games, and were more likely to highlight issues with portability or screen size.
Administrators noted generational differences in digital engagement, observing that older seniors (70+) were generally less familiar with digital tools than younger seniors (late 50s to mid-60s), who had more prior exposure. Some learners still used landline and cable, while others had shifted to mobile devices out of necessity. Financial constraints also influenced device use. Administrators shared that in a previous, unrelated program, iPad training was poorly received due to the high cost of Apple products and the different interface, whereas Android-based training saw better engagement because of its affordability and easier interface for this group.
Administrators also emphasized the importance of structured digital literacy training, recommending a formal progression from foundational skills to more advanced topics such as using the Internet and navigation. One administrator described the approach: “They started from very simple, like how to use a mouse, how to use a keyboard into more, you know, Internet skills, like searching for information, things like that. So, my role was to oversee that, oversee the digital literacy steering committee to develop a roadmap for where we were going with digital literacy.” They highlighted the need for consistent training materials, ongoing service improvements across different locations, and ensuring accessibility for older adult learners to support their digital device use. Table 12 summarizes the key takeaways of ICT access (a learner attribute code).
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	Older adult learners mentioned how challenges with Internet connectivity, such as unstable Wi-Fi, limited mobile data, and difficulty understanding connectivity settings, can affect their participation in digital literacy training and their ability to use ICTs.

	
Older adult learners also mentioned how access to ICTs varies, with some owning multiple devices for different purposes and others relying on a single tool constrained by portability or screen size. 

Women learners tend to use ICTs for practical and creative tasks, while men focus more on technical functionality and device limitations.

Administrators noted generational and financial disparities in ICT access.

Public libraries were highlighted as playing a key role in bridging access gaps for digital literacy training and ICTs use by offering free Internet and training, though awareness of these resources remains inconsistent.



Financial Constraints
Financial constraints refer to the extent to which an older adult has financial access to ICTs and/or digital literacy training. In terms of ICTs, older adult learners discussed a range of financial considerations related to digital literacy, particularly concerning affordability and necessity. Some highlighted the relatively low cost of certain Internet service providers and recommended affordable options to their peers, while others described strategies to reduce expenses, such as using the tablet provided in the training instead of replacing a laptop. The financial burden of upgrading or replacing digital devices was a common concern, and one older adult explained, “I don’t have a computer. That’s the thing. I just have the phone... I found that I’m not going to pay for that too. That’s too expensive.” Some older adult learners mentioned their preference for purchasing an expensive technology, such as a smart TV, to avoid recurring subscription fees associated with other TVs, with one participant noting, “You don’t want cable for the TV because... it was expensive, $800, and I bought [it].” Moreover, several older adult learners voiced concerns about the long-term affordability of maintaining their digital devices, with some opting out of additional services due to ongoing costs.
Administrators echoed these concerns, emphasizing the financial challenges faced by many older adult learners in accessing digital services. They also noted skepticism with community partners. As one administrator mentioned, “I think we have to be careful when community partners sometimes want to... they mean well, right? They mean well. But at the end of the day, they may be trying to push a service on somebody that our tenants can't afford.” Administrators stressed the importance of transparency when collaborating with external service providers to ensure that digital offerings are both realistic and affordable for older adults in social housing, aiming to prevent undue financial strain while promoting digital inclusion.
With respect to digital literacy training, many older adults live on fixed incomes or have limited financial flexibility, which can limit their ability to afford essential technology such as computers, tablets, or reliable Internet access. The cost of digital literacy courses, including direct fees and associated expenses like transportation, can also hinder participation. One older adult explained, “I do not have Internet in my apartment, so I come to the common area to use it,” underscoring how affordability affects access.
Older adult learners expressed a range of financial constraints that affected their participation in digital literacy training. Some reported difficulty affording essential digital devices such as tablets or smartphones, while others found Internet costs prohibitive. Several older adult learners noted that the cost of maintaining devices, including repairs, upgrades, and software updates, could be just as challenging as initial purchase costs, limiting their ability to continue learning. Concerns were also raised about the availability of affordable or free digital literacy training, with some indicating that financial limitations hindered their consistent use of digital technology.
Both men and women older adult learners experienced financial barriers, though the nature and extent varied. Women older adult learners more frequently reported difficulty affording Internet access and digital devices, often citing fixed incomes as a key obstacle. Some women expressed frustration that “even when training is available, financial constraints continue to limit my ability to fully engage with digital tools.” In terms of gender differences, men participants were more likely to express concerns related to the financial aspects of participating in digital literacy training, particularly around the costs of upgrading devices or purchasing software necessary to fully engage with the training content. Some older adult learners also raised issues around the security of online transactions taught during training, citing fears of scams or cyber threats. While financial constraints were mentioned by both men and women learners, women were more likely to emphasize barriers related to overall affordability and consistent access to technology, such as needing free or low-cost programs. 
Administrators identified financial constraints as a significant barrier to digital literacy training for older adult learners. Transportation costs were frequently cited as a factor preventing attendance at in-person training sessions, complicating access to digital education. As one administrator explained, “We are also working on bringing in some navigators into the building so that it's more of a wraparound support because for many of our tenants, it is very difficult for transportation. That is a huge barrier; and also, the cost of things, right?” Additionally, the cost of digital devices and Internet services limited many learners’ ability to practice and reinforce digital skills outside structured programs. To address these challenges, administrators described ongoing efforts to bring support services directly into social housing buildings, thereby reducing the burden of travel and associated expenses. Table 13 summarizes the key takeaways of financial constraints (a learner attribute code).
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	Older adult learners mentioned how financial constraints significantly limit their ability to access ICTs and participate in digital literacy training. Many struggle to afford essential digital tools like tablets, smartphones, or reliable Internet, often relying on budget-friendly alternatives or shared resources.

Older adult learners also mentioned how ongoing costs, such as device maintenance, software updates, and data plans, further restrict their ability to stay digitally connected. Women learners more often cited affordability and fixed incomes as barriers, while men focused on upgrade costs and concerns about online financial security.

Administrators echoed these financial constraints, noting that even well-intentioned community programs can unintentionally promote unaffordable services. They emphasized the need for transparent, realistic offerings and have begun implementing on-site support to reduce transportation and training costs, aiming to make digital inclusion more accessible for financially constrained older adults.



Digital Stress
Digital stress refers to the strain or discomfort an older adult learner experiences accessing or using ICTs, and/or taking digital literacy training. In terms of ICTs, older adult learners reported frustration with remembering passwords, navigating unfamiliar interfaces, and dealing with frequent technology updates. One older adult reflected, “Technology scares me. And I think if I push the wrong button, I might get something I don’t need or end up on a program that I don’t want to get,” illustrating how fear of errors can compound stress. Some older adult learners noted that their confidence in using digital tools fluctuated, often depending on the level of support they receive. Other older adult learners expressed concerns about the rapid pace of technological change, which made it difficult for them to keep up. Despite these challenges, some older adult learners demonstrated persistence in learning and problem-solving, with a few mentioning that they developed strategies to overcome their difficulties, such as keeping written notes or seeking help from more technologically adept peers or family members.
In terms of ATTQ and digital stress, a significant inverse relationship was observed. Among those with “high” ATTQ levels, the majority experienced digital stress at a “low-medium” level or lower. For example, several older adult learners with “high” ATTQ reported only “low-medium” or “low” digital stress, suggesting that higher ATTQ levels may buffer against high stress.
With respect to CPQ-12, an inverse pattern was present among older adult learners. Specifically, those with “high” CPQ-12 levels more frequently reported “high” or “medium” levels of digital stress. For instance, older adult learners with “high” CPQ-12 scores were also more likely to have “high” or “medium” digital stress, whereas those with “low” or “low-medium” CPQ-12 levels tended to report “low-medium” or “low” digital stress. This indicates a potential inverse relationship between CPQ-12 and digital stress.
In terms of skin conductance, older adult learners with higher SCL arousal were more frequently associated with higher levels of digital stress. Specifically, all those with “high” SCL arousal also exhibited “high” or “medium-high” digital stress. However, the majority of those with “low” SCL arousal reported “low-medium” or “medium” digital stress.
In regard to AOI fixation rates, among older adult learners, an inverse trend was observed between AOI fixation rate and digital stress. Those with lower fixation rates tended to report higher digital stress, while those with higher fixation rates generally were present in lower categories in digital stress. For example, seven older adult learners had “low” AOI fixation rates and of these four reported “medium” or “high” digital stress. Four older adult learners were present in the “low-medium” AOI fixation rate category, with three reporting “low-medium” or “medium” digital stress. In contrast, three older adult learners had “high” AOI fixation rates, with two reporting “low-medium” digital stress and one reporting “high” digital stress. Both older adult learners with “medium-high” AOI fixation rates reported “low-medium” digital stress.
Regarding gender differences, men and women older adult learners responded differently to digital stress when accessing or using ICTs. Women learners were more likely to express frustration with issues such as password management and system navigation, often citing difficulties in retaining information over time. Some women older adult learners mentioned feeling overwhelmed by the number of steps required for certain digital tasks, leading to occasional hesitation in using digital tools independently. In contrast, men learners were more likely to attribute their digital stress accessing or using ICTs to concerns about security risks and potential cyber threats. A man older adult learner explained, “When I was younger, I was paying my way through college by fixing televisions and radios, and I could understand those, but I haven't a clue how things work. It’s just gone,” highlighting the gap between past technological familiarity and current digital demands. Additionally, men older adult learners were more likely to describe their challenges in terms of past technological familiarity, noting that they had skills in older forms of technology but struggled to adapt to modern digital tools. Despite these differences, both men and women learners emphasized the need for ongoing support and reinforcement to maintain their digital skills and reduce stress.
Administrators highlighted various challenges older adults experience when navigating digital technology. One administrator discussed how digital stress often stems from older adults’ perceptions of their own technological limitations (i.e. digital self-efficacy), explaining that many older adult learners hesitate to explore digital tools due to a fear of making mistakes, encountering security threats, or feeling inferior to those with more experience. That administrator also noted that hands-on practice and gradual exposure to ICTs can help mitigate this stress by building confidence over time. Another administrator highlighted broader psychological and security concerns, noting that “there is a fear that, hey, I got this message. I don’t know, do I click okay or cancel? If I click cancel, will something happen? If I click okay, will I get like a virus or something? But once you learn by doing, once you actually do it and you realize, oh, okay, that worked, or maybe that didn’t work, let’s not do that again, it takes away that fear.” Another administrator also emphasized that while digital literacy training is beneficial, older adult learners need ongoing reassurance, simplified instructions, and structured support to build long-term confidence in using ICTs.
With respect to digital literacy training, older adult learners expressed varying perspectives about their digital stress in terms of taking digital literacy training. Many learners found the learning process challenging due to feelings of frustration, self-doubt, and difficulties with information retention. As one older adult explained, “If I don’t have someone guiding me through the steps, I get lost. I need a patient instructor who can go slow with me,” reflecting the importance of both instructional pace and supportive guidance. Several older adult learners highlighted that their struggles were exacerbated by the fast pace of instruction, with another noting, “The class moves too fast for me. By the time I understand one thing, we’re already moving on to something else,” the complexity of digital tasks, or their own apprehensions about making mistakes. However, some older adult learners demonstrated resilience, expressing a commitment to continuing their digital skills learning and development despite challenges. Older adult learners also emphasized the importance of repetition, hands-on practice, and access to a patient instructor or peers who could provide support when they encountered difficulties. A common theme among older adults was the fear of being left behind in an increasingly digital world, which served as both a motivator and a source of stress.
In terms of gender differences, both men and women older adult learners experienced stress in taking part in the digital literacy training; however, their responses to this stress varied. For instance, women older adult learners were more likely to articulate their frustrations with information retention and lack of confidence in learning new skills, often mentioning the need for continuous practice and structured support. Several women emphasized that digital learning was “an essential tool for maintaining independence and staying connected,” which motivated them to persist despite difficulties. On the other hand, men older adult learners were more likely to discuss external factors contributing to their stress, such as the speed of instruction or their concerns about cybersecurity risks. Some men explained that they “preferred one-on-one instruction over group learning” because they found it easier to grasp concepts when taught individually. While both men and women older adult learners faced challenges, women older adult learners appeared to be more proactive in troubleshooting and problem-solving, whereas men older adult learners were more likely to express frustration with the learning process when encountering challenges.
Administrators provided insights that extend beyond issues of access, emphasizing the importance of confidence and competence in digital literacy training. They identified digital stress as a major challenge for older adults, particularly among those with limited prior exposure to technology. As one administrator observed, “Some older adult learners feel like they’re behind before they even start. They look at others who pick it up faster and start doubting themselves.” Administrators noted that many older adult learners required additional encouragement and reassurance to build digital self-efficacy and overcome their fear of making mistakes. Even minor errors could lead to frustration and withdrawal. A significant source of digital stress was the perceived pressure to adopt digital services such as accessing healthcare, government portals, and financial tools, which felt obligatory rather than optional. Administrators mentioned that this expectation intensified stress levels for some older adult learners. Table 14 summarizes the key takeaways of digital stress (a learner attribute code).
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	Older adult learners mentioned how digital stress places emotional and cognitive strain on their ability to use ICTs and participate in digital literacy training. Many reported frustrations with remembering passwords, navigating complex interfaces, and adapting to frequent updates.

Older adult learners also mentioned how stress levels varied by gender, with women more often expressing concerns about information retention and confidence, while men focused more on security risks and adapting to new technologies. Digital stress was also shaped by older adults’ resilience.

Administrators highlighted that digital stress often stems from low digital self-efficacy and the pressure to adopt digital tools for essential services. They stressed the importance of hands-on practice, patient instruction, and gradual exposure to reduce anxiety and build confidence. 
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This section presents findings related to learner behaviour. The thesis codebook identifies three learner behaviours codes: i) motivation, ii) ICT use, and iii) digital information behaviour. Based on the analysis of interviews, observations, and MUXL biometrics, findings pertaining to each of these codes is presented below in this section.
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Motivation
For this thesis, motivation is defined as the drive or interest an older adult has in accessing or using ICTs and/or taking digital literacy training. In terms of ICTs, older adult learners exhibited a range of motivations when it came to learning and using technology. Many expressed a strong desire to stay connected and relevant in a rapidly evolving digital world. As one administrator put it, “It’s very important for our tenants... to learn how to use this technology to better their lives,” reinforcing the idea that digital literacy is seen as essential. Some older adult learners emphasized that without digital skills, they risked being left behind. Others highlighted the social aspect of learning, with one participant noting, “We play the games to keep our mind going. Because if you don’t, but I’m always busy,” showing how technology use was tied to mental engagement and daily activity. Several expressed a willingness to share their knowledge with peers to encourage broader participation.
Additionally, some older adult learners pointed out misconceptions about technology, such as assuming that Internet access would be provided with the tablet, indicating a gap in understanding. Many also expressed enthusiasms for continuous learning, with one learner remarking, “We could learn these things on time, like, what's your problem, how to cook it properly,” reflecting how digital skills were valued for practical, everyday problem-solving. Others noted how technology had significantly improved their reading skills over time. However, some faced challenges such as memory issues, which made it difficult to retain new information and required multiple repetitions to learn effectively. Others felt overwhelmed by the rapid pace of technological advancements and often relied on younger individuals for assistance.
With respect to ATTQ and motivation, a clear positive trend emerged: participants with higher ATTQ levels tended to report higher levels of motivation. Nearly all older adult learners with “high” ATTQ levels also reported “high” motivation.
Regarding the CPQ-12 and motivation, there was a noticeable trend among older adult learners with “high” CPQ-12 levels. Most of these individuals also reported “high” motivation levels. Additionally, learners with “medium-high” or “medium” CPQ-12 levels frequently reported “high” or “medium-high” motivation. However, those with “low-medium” CPQ-12 levels tended to report “medium” or “low-medium” motivation.
In terms of skin conductance and motivation, there was a trend among older adult learners with “low” SCL arousal consistently reporting “high” motivation. Multiple learners with “low” SCL arousal still exhibited “high” motivation levels. However, older adult learners with “high” SCL arousal also demonstrated “high” motivation, indicating that both ends of the SCL arousal spectrum may align with motivated learning states. For instance, older adult learners who showed “high” or “medium” SCL arousal also reported “high” motivation.
For gender differences, both women and men older adult learners approached technology with interest, but their motivations and experiences varied. Women older adult learners generally demonstrated a proactive and enthusiastic approach to learning. They expressed a strong desire to stay connected and relevant, often viewing technology as a tool for personal growth and social engagement. They were more likely to emphasize the importance of technology for seniors and showed a willingness to share their knowledge with others. They also highlighted enthusiasm for continuous learning and noted improvements in skills such as reading. In contrast, men older adult learners appeared to face more challenges in adapting to new technologies. Some men acknowledged memory issues, which made it difficult to retain new information and required multiple repetitions to learn effectively. Others expressed feeling overwhelmed by the rapid pace of technological change and often relied on younger individuals for support. While interested in technology, men older adult learners seemed to struggle more with the complexity and speed of learning compared to their women counterparts. Overall, women older adults were more proactive and enthusiastic about learning technology, while men older adults faced more barriers such as memory issues and feeling overwhelmed.
Administrators had thoughts on the motivations and needs of older adult learners. They observed that most learners joined the program out of necessity rather than curiosity. Many lacked basic knowledge of how to use their phones beyond making calls, underscoring the importance of the program in teaching essential digital skills. Administrators noted that older adult learners were highly engaged and inquisitive, asking numerous questions to fully understand how to use the technology. This level of engagement indicated a genuine desire to learn rather than simply acquiring a free tablet. They also emphasized the critical role of technology in modern life, stating that without digital literacy, older adults risk being left behind or unable to access important digital tools. They believed that the program would benefit learners in the long term by enabling them to navigate the Internet, send emails, and distinguish between legitimate emails and scams.
With respect to digital literacy training, older adult learners who participated in the program were highly motivated to learn and adapt to new technologies. Many expressed a strong desire to remain mentally active and engaged, viewing technology as a tool to keep themselves vibrant and connected. One learner explained, “I want to do and learn new things all the time. It keeps you young,” capturing the link between ongoing learning and maintaining vitality. Older adult learners showed enthusiasm about using devices such as iPads and smartphones and looked forward to participating in training sessions. A recurring theme was the importance of staying in touch with family and friends through digital tools like Zoom and email. As another participant noted, “I want to get as much education as I can... I can help somebody else down the road,” illustrating how knowledge-sharing was also a motivating factor. Despite initial nervousness or uncertainty, older adult learners demonstrated a strong willingness to overcome challenges. They also valued opportunities to share knowledge with others and viewed learning as a collaborative process. Overall, digital literacy was seen as essential not only for staying relevant in a rapidly evolving digital world but also for maintaining independence and social connections.
In terms of gender differences, both women and men older adult learners shared a strong desire to stay mentally active and learn new skills. However, some differences emerged in their motivations and areas of focus. Women more frequently emphasized the social aspects of technology, particularly its role in fostering relationships with family and friends. They also highlighted the importance of knowledge-sharing and described learning as a collaborative and supportive process. In contrast, men older adult learners expressed strong determination to overcome obstacles, often describing their learning as a personal challenge. Despite these nuances, both groups expressed equal enthusiasm for learning and viewed digital literacy as a vital skill for connection and independence.
Administrators emphasized the importance of digital literacy training for older adult learners, each highlighting different but complementary aspects of the program. They noted that many learners were eager to participate and looked forward to future training sessions, reinforcing the value of engagement and encouragement in the learning process. One administrator explained, “The ability to learn and the ability to take the time to learn it... their need for the teaching of it is greater,” stressing the importance of patience and individualized support, particularly when older adult learners were adjusting to unfamiliar devices. Administrators also discussed the benefits of delivering training directly to older adult communities, improving accessibility and reducing barriers to participation. They identified family, especially grandchildren, as a significant motivator for participation.
The instructor also underscored the profound impact of digital literacy training on older adult learners, describing the program as a “wonderful experience” and “hugely important.” The instructor observed that the training filled a critical gap by offering both emotional and intellectual benefits to older adult participants. They expressed a strong desire for the program to continue, emphasizing its value and long-term engagement of older adult learners.
Within this context, connect better with family, many older adult learners identified family connection, particularly with younger generations such as grandchildren, as a primary motivation for participating in digital literacy training. Older adult learners expressed strong interest in using digital tools like video calling apps, messaging platforms, and social media to stay in touch with family members who lived far away or were more technologically inclined. One older adult explained, “I want to learn how to use it, maybe even to get Zoom on it to connect with my kids,” while another emphasized, “I want to be able to talk to my grandchildren... I want to be on the same page as them,” illustrating how staying connected was both an emotional and practical goal.
In terms of gender differences, women and men older adults emphasized the importance of family connections as a key reason for learning digital skills. Both groups frequently mentioned staying in touch with their children and grandchildren through ICT use.
Administrators emphasized the role of family as a major motivating factor for older adults engaging in digital literacy training. They observed that many learners wanted to gain the skills necessary to communicate with their grandchildren, who often used digital tools as their primary means of interaction. As one administrator put it, “They want to be able to connect with them. They want to be able to communicate with them,” underscoring that their desire to send photos, respond to text messages, or simply understand the content shared by family members was a significant motivator for improving digital skills.
With respect to obtaining practical life skills, older adult learners expressed a strong interest in acquiring skills to enhance their daily lives and maintain independence. Many emphasized the importance of staying connected and informed, often using resources like YouTube to learn about topics such as crocheting, cooking, and fall prevention. One learner explained, “I go into YouTube, and they have all the decluttering... What can I eat to be healthier?” illustrating how technology was used to support health and lifestyle improvement. Some older adult learners mentioned using online platforms to educate themselves on living healthier lives and avoiding common issues such as hoarding. Others expressed a desire to develop basic skills, recognizing the value of preparing their own meals rather than relying on restaurants. As another participant noted, “Even listening to the news, that’s being connected and knowledgeable,” highlighting how access to information was also considered a practical life skill. Additionally, many viewed staying informed about current events and news as a way to remain connected to the world around them. Overall, older adult learners demonstrated a proactive approach to learning, often seeking out resources independently to improve their quality of life.
Gender differences revealed distinct patterns in how older adult learners approached digital literacy. Women tended to adopt a broader, more holistic focus, often exploring health, wellness, and lifestyle topics. For example, several women reported using online resources to learn about fall prevention, decluttering, and healthy eating, while also emphasizing the importance of staying informed and connected through news and educational content. In contrast, men concentrated more on acquiring specific, task-oriented skills. Some expressed interest in learning to cook or repair household items, highlighting a desire for greater self-sufficiency. While both groups valued staying updated on current events, men were more likely to prioritize practical, hands-on skills.
Motivation levels were generally high across the sample, but with some variation by gender and other factors. All men were categorized as having “high” motivation, whereas women showed greater diversity in their scores though the majority also fell into the “high” category. Digital self-efficacy was strongly linked to motivation, with learners who had “high” self-efficacy most often demonstrating “high” motivation. Education level also showed a relationship: all older adult learners with a college education were found in the “high” motivation category, while most high school–educated learners also scored “high,” though a few fell into the “medium-high” or “low-medium” categories.
Administrators emphasized the importance of practical life skills for older adult learners. They observed that seniors need to adapt to a technology-driven future to maintain independence, noting that without digital skills, older adults risk becoming increasingly dependent on others. As one administrator stressed, “It’s very important for our tenants... to learn how to use this technology to better their lives,” highlighting that digital literacy now forms a fundamental part of practical life skills as the world moves away from traditional, paper-based methods. They also reflected on broader aspects of daily interaction, such as navigating public spaces and engaging in everyday activities, highlighting that maintaining these abilities is crucial for preserving autonomy. Administrators expressed concern about how future generations of older adults will need to continue adapting to rapid technological changes, reinforcing the need for continuous learning across the lifespan. Table 15 summarizes the key takeaways of motivation (a learner behaviour code).
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	Older adult learners mentioned how they are highly motivated to use ICTs, participate in digital literacy training, connect with family, and acquire practical life skills. Their motivation is driven by a desire to stay mentally active, socially connected, and independent in a rapidly digitalizing world. 

Older adult learners also mentioned how they view ICTs as essential for maintaining relationships, especially intergenerational ones (e.g., with grandchildren), and for performing everyday tasks like cooking, managing health, or staying informed. Women learners often emphasized social engagement and holistic wellness, while men focused more on task-oriented goals and overcoming personal challenges.

Despite memory issues or initial apprehension, both women and men older adult learners showed strong enthusiasm and persistence in pursuing ICT use and digital literacy training.



ICT Use
ICT use refers to the extent to which an older adult accesses or uses ICTs and/or takes digital literacy training. In terms of ICTs, older adult learners exhibited a wide range of ICT use, from basic to more advanced levels. Some primarily used their devices for fundamental communication tasks, with one learner noting, “Well, probably every day. I’ll get a phone call or a message on my phone. That is what I use mainly for my communications.” Other older adult learners had progressed to using digital assistants for practical functions like setting reminders or locating misplaced phones, as well as for entertainment purposes such as listening to music or engaging with interactive media. Older adult learners with more advanced skills actively employed their devices for educational purposes, including watching instructional videos on platforms like YouTube to meet immediate needs or acquire new skills.
Administrators observed that while some older adult learners were comfortable with basic digital interactions such as phone calls and emails, many struggled with more complex tasks like conducting Internet searches. As one administrator explained, “You have the older adults who are only comfortable speaking into the microphone to find what they are looking for instead of typing it,” illustrating differences in digital navigation preferences. A common challenge involved not knowing what terms to type into search engines or how to navigate search results effectively. However, administrators noted that these difficulties tended to diminish over time through continued ICT use and participation in digital literacy training. They emphasized the importance of patient, tailored instruction and a slower learning pace for some seniors, particularly when adjusting to unfamiliar devices and interfaces that may differ from what learners use at home.
Administrators also highlighted the widespread role of digital technology across all community settings. While some older adult learners in social housing settings faced more pronounced barriers, it was also noted that in public spaces like libraries, digital interaction had become second nature for many users. Older adult learners frequently used their mobile devices during visits to engage in tasks such as checking messages, scheduling appointments, or accessing digital content. One learner reflected on the influence of affordability, stating, “Because we are a low income, we are always cautious and aware of the money, anything costs, right?” Although the contexts varied, administrators consistently recognized the key role of digital technology in supporting service delivery and enhancing user engagement. They also acknowledged the ongoing need to adapt digital literacy efforts to the evolving needs of their communities, ensuring that older adult learners receive the support necessary to navigate the digital landscape with confidence.
In terms of digital literacy training, older adult learners had varying levels of familiarity with ICT use. Many expressed a lack of prior knowledge or experience with ICT, highlighting the importance of the training in helping them build foundational skills. One learner shared, “More about the inside of the phone... to go through other applications in the phone,” illustrating the desire to move beyond basic features. Some older adult learners reported being familiar only with simple functions, such as sending emails or taking photos, but expressed interest in learning more advanced features. As another participant explained, “The one thing that I learned... is the three marks. And that closes everything that you've done,” showing how even small discoveries could boost their confidence and skills.
Regarding gender differences, both women and men older adult learners shared similar motivations and challenges. Both expressed a strong desire to learn ICT skills primarily to stay connected with family and friends and to navigate daily life more independently. Women were more likely to emphasize the social aspects of technology, such as using ICT to communicate with loved ones, whereas men tended to focus on more practical, task-oriented uses, such as utilizing specific device features. Despite these subtle differences, both groups demonstrated a willingness to overcome challenges and recognized the relevance of ICT in their lives.
Administrators noted that many older adult learners had limited digital literacy, with only a small portion demonstrating a solid understanding of ICT. One administrator observed, “In the group of 20... probably maybe four or five of them have a good concept of what they're doing,” reinforcing that the majority had little to no prior exposure to digital tools. Administrators emphasized the importance of adapting training to accommodate varying skill levels among learners, particularly considering the diverse age range within the older adult population. Table 16 summarizes the key takeaways of ICT use (a learner behaviour code).
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	Older adult learners mentioned how they have varying experiences using ICTs and participating in digital literacy training. ICT use ranged from basic tasks like phone calls and texting to more advanced activities such as using digital assistants, watching instructional videos, and exploring device features.
Older adult learners also mentioned how, while many initially struggled with tasks like Internet searching or navigating unfamiliar interfaces, digital literacy training helped them build foundational skills, boost confidence, and foster independence. 
Both women and men learners were motivated by the desire to stay connected and manage daily life, with women emphasizing social communication and men focusing on practical functions.
Administrators noted that most older adult learners had limited prior exposure to technology and stressed the need for patient, tailored instruction to meet diverse skill levels and learning pace.


Digital Information Behaviour
Digital information behaviour is the extent to which an older adult needs, seeks, creates, manages, shares, and uses digital information. As such, digital information behaviour consists of four types: digital information seeking, digital information management, digital information use, and digital information creation.
Many older adult learners demonstrated “low-medium” levels in digital information behaviour. Specifically, eight older adult learners were categorized as “low,” five as “medium,” and four as “high.” This distribution shows that the majority of older adult learners in this study generally fell within the “low-medium” range for digital information behaviour, with fewer learners represented in the “high” category.
Older adult learners with only middle school or lower education levels were consistently associated with “low-medium” digital information behaviour. In contrast, those with high school or college education levels were distributed across the “low-medium,” “medium,” and “high” categories.
A notable trend emerged with ATTQ scores: learners with “high” ATTQ levels often displayed “low-medium” or “medium” digital information behaviour, suggesting that high ATTQ scores did not always correspond to the highest engagement in this area.
For CPQ-12, a clearer alignment was observed. Learners with “high” or “medium-high” CPQ-12 levels most frequently demonstrated “medium-high” or “high” digital information behaviour, whereas those with “low-medium” or “low” CPQ-12 scores were more likely to fall into the “medium” or “low” categories.
Skin conductance data revealed that learners with “low” SCL arousal were typically in the “low-medium” category. In contrast, those with “high” SCL arousal tended to show stronger outcomes, appearing in the “high” or “medium-high” digital information behaviour categories. For example, one participant with “high” SCL arousal scored “high” in digital information behaviour, while another scored “medium-high.”
In regard to gender differences, all men older adult learners exhibited either “high” or “low-medium” scores, with none in the “medium” or “medium-high” categories. Women older adult learners, in contrast, were distributed across all four categories, with a concentration in the “low-medium” range but also represented in the “medium” and “high” categories.
With respect to digital information seeking, older adult learners engaged with digital information in diverse ways, often shaped by their digital self-efficacy levels, prior experiences, and specific learning needs. Many relied on search engines such as Google to locate information but faced challenges navigating websites, evaluating content reliability, and managing information overload. Some expressed frustration with government websites that were difficult to use, while others struggled to assess the accuracy of online health information. One older adult learner shared, “I go to YouTube all the time... I learned how to sew a new pattern on YouTube,” illustrating how practical, interest-based learning was a key motivator. Despite these challenges, older adult learners demonstrated adaptability by turning to platforms like YouTube or using step-by-step instructions to aid comprehension of the material being taught. Hands-on practice and personalized guidance were consistently mentioned as important for helping older adult learners effectively search for and apply digital information.
In terms of gender differences in digital information seeking, women older adult learners often focused on practical and interest-based applications, such as using YouTube for tutorials or researching health-related topics (e.g., celiac disease). Men older adult learners emphasized efficiency and problem-solving, using search engines to quickly locate specific information. While both groups faced common challenges, such as navigating complex websites and evaluating online information reliability, these differences underscore the need for tailored digital literacy training that accommodates varying interests and learning styles.
Administrators and the instructor emphasized the importance of accessible support for older adult learners navigating digital environments. As the instructor explained, “We emphasized using library services... being able to direct them to us if they need help navigating a webpage is hugely important,” highlighting the role of external resources. Administrators noted that older adult learners often required assistance with finding specific online information or navigating websites that were not user-friendly. One administrator stressed, “Everything is moving digital... improving digital literacy is critical for everyday tasks, like finding recipes or checking library hours,” underscoring the growing necessity of these skills. They advocated for digital literacy programs that build both confidence and technical skills to equip older adults with stronger digital information search abilities.
For digital information management, older adult learners reported challenges with digital navigation, particularly in areas such as password management and case-sensitive logins. One participant explained, “I have a hard time with that because I keep forgetting my password or they say it's not my password, that it is my password... I ask them to send me papers because it just doesn't matter,” illustrating how repeated login difficulties sometimes led to a preference for paper-based communication for its perceived simplicity and reliability. Many older adult learners also struggled with organizing digital content, such as photos and videos, and expressed limited knowledge of how to effectively use search tools like Google. As another older adult noted, “I have friends who are pretty literate with stuff, but they don't know how to search for things. I’ll say, just write it down and I’ll find it,” highlighting gaps in search skill development. Several learners found written instructions difficult to follow, noting that missing or unclear information hindered comprehension. Additionally, older adult learners emphasized the need to acquire basic computer skills, including identifying malicious content and managing passwords securely, to reduce vulnerability to scams and hacking.
With respect to gender differences, both men and women older adult learners experienced challenges in evaluating and navigating digital information, though their concerns and approaches differed. Women older adult learners were more likely to focus on practical applications, such as researching health-related topics, organizing digital content, and managing contact lists. For example, one woman described creating a digital photo album for her grandchildren, while another used Google to research celiac disease. In contrast, men older adult learners placed greater emphasis on developing technical skills, including identifying scams and navigating across different digital devices such as laptops, tablets, and smartphones. A man older adult learner explained, “Each one is different. The phone is different from your Chromebook. The Chromebook is different from your laptop. It's knowing how to get into your computer, your laptop, and your phone,” while others highlighted the importance of learning to recognize phishing emails and other online threats. Men older adult learners generally showed a stronger interest in acquiring skills to protect themselves from scams and hacking threats.
Regarding digital information use, older adult learners demonstrated varied responses to using technology for digital information. A recurring theme was apprehension around scams and reluctance to engage with unfamiliar digital tools. One older adult recounted, “I got another one saying I owe them $3000 and if I don’t give the money, they’re going to come and arrest me. I said, come and arrest me. I’ve had that six times,” illustrating how personal experiences reinforced caution. This cautious approach was often shaped by direct encounters and media coverage of online fraud. Further, older adult learners frequently reported difficulties with basic operational tasks on digital devices, revealing a gap between acquiring digital knowledge and applying it confidently in daily life. One participant said, “It keeps going black on me... See those three little things. I don’t remember that three little [dots], why is that so dark?” indicating challenges with device navigation.
In terms of digital self-efficacy, older adult learners with “high” digital self-efficacy demonstrated more variation; some were in the “high” category, while others still scored “low-medium.” Notably, none of the participants with “high” digital self-efficacy were categorized in the “medium-high” range. “Medium” digital self-efficacy was also associated with a mix of “low-medium” and “medium” scores, showing moderate variation across this group.
With respect to gender differences, women older adult learners were more likely to report specific practical issues, such as device interference or challenges with navigating new apps. In contrast, men older adult learners tended to express broader skepticism about the relevance of technology in their lives and were more focused on concerns related to security and privacy. The instructor noted, “We were taught by if you don’t know it, delete it. Don’t accept it because now how they have you,” underscoring how cautionary advice was incorporated into training. The instructor also highlighted the significance of seemingly minor digital interactions such as scanning QR codes or using incognito mode for safe browsing, explaining that these basic skills have meaningful implications for everyday digital engagement, particularly among those less familiar with technology.
Administrators observed that fear of technology was common among older adult learners, largely stemming from limited understanding of how digital tools function and concerns about online information reliability. Language barriers, particularly the dominance of English in digital content, posed additional challenges for those whose first language was not English. Administrators emphasized the importance of teaching older adults how to critically assess information credibility, especially on social media, to combat misinformation and strengthen digital literacy. Table 17 summarizes the key takeaways of digital information behaviour (a learner behaviour code).
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	Older adult learners mentioned how engagement in digital information seeking was generally low-to-medium. While some actively used search engines and platforms like YouTube for practical tasks and learning, many struggled with evaluating content reliability and navigating complex websites. Women often focused on practical and social topics such as health research, while men emphasized technical skills and cybersecurity.

Older adult learners also mentioned how digital information management, such as passwords and photos was challenging. Memory issues, fear of scams, and language barriers contributed to low engagement, often leading to a preference for paper-based communication. Women frequently organized family photos, while men concentrated on security and system upkeep.

Older adult learners mentioned how education level, digital self-efficacy, and physiological indicators correlated with varying levels of engagement in digital information use. Women often used digital information for social connection and well-being, while men focused on practical problem-solving. 

Administrators and instructors stressed the need for tailored, confidence-building support to help older adults critically assess and apply digital information in daily life.



[bookmark: _Toc203299333][bookmark: _Toc206064784]Learning Environment
The thesis’s final codebook identifies several learning environment codes: i) mobile nature of the training; ii) public library-led training, iii) encouragement by others, and iv) government initiatives. Based on the analysis of interviews, observations, and MUXL biometrics, findings pertaining to each of these five codes is presented below in this section.
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Mobile Nature of the Training 
The mobile nature of the training refers to its delivery on-site, directly within the on-site settings of older adults. In terms of on-site classroom delivery, it was generally well-received by older adult learners, particularly due to its convenience and accessibility. Many appreciated not having to travel to external locations, emphasizing that having the training within their on-site classroom was a major advantage. One older adult explained, “Because I didn’t have to leave my building. It was convenient. Yes, I just liked that I didn’t have to get all dressed up, didn’t have to wear my jacket,” highlighting how eliminating transportation and preparation barriers made participation easier. The ease of access removed obstacles such as transportation difficulties and discomfort with unfamiliar places, making participation more feasible. Some learners described the training as enjoyable and engaging, noting that they looked forward to the sessions because they found the material exciting and informative.
However, other older adult learners pointed out areas for improvement, such as the seating arrangement and classroom distractions. One participant suggested, “The tables in the circle for instance, when the speaker was in the middle, everybody would be getting information,” reflecting the desire for a more inclusive and engaging layout. Concerns were also raised about side conversations disrupting the learning process, with recommendations for the instructor to speak louder or use a microphone.
In terms of digital self-efficacy, older adult learners with “high” digital self-efficacy were all associated with “high” mobile nature of training levels. Those with “low” digital self-efficacy both had “low-medium” mobile training scores. 
Regarding education, all older adult learners with a college education were associated with “high” or “medium” levels in mobile nature of training, with none in the “low-medium” category. All middle school–educated learners demonstrated “high” or “low-medium” scores, with none in “medium.” One older adult learner with a high school education also had a “low-medium” rating. Overall, older adult learners with more formal education (college or above) tended to be in the “high” categories.
In terms of ATTQ, older adult learners with “high” ATTQ levels were most likely to rate the benefits of the mobile nature of the training as “high.” However, those with “medium-high” ATTQ levels had more variability in mobile nature of training ratings, ranging from “medium” to “low-medium.” 
For CPQ-12, older adult learners with “high” CPQ-12 levels consistently reported “high” categories in the mobile nature of the training. Those in the “low-medium” CPQ-12 category were spread across all other categories for mobile nature of the training.
With respect to gender differences, both men and women older adult learners valued the on-site classroom experience but with differing emphases. Women learners largely highlighted the convenience and comfort of having the training available on-site, reinforcing that the familiar and low-stress environment facilitated learning digital literacy skills. A woman older adult learner described how on-site access “made participation easier… [it] eliminated the need to dress up or navigate unfamiliar settings.” In contrast, men learners focused more on the structure and organization of the classroom. Some suggested that a circular seating arrangement could improve engagement with the instructor and information sharing, while others emphasized minimizing side conversations and distractions to maintain focus. While both valued accessibility, women prioritized comfort and ease of participation, whereas men focused on optimizing classroom dynamics and reducing disruptions.
Administrators acknowledged both the advantages and challenges associated with the on-site classroom. As one administrator observed, “I think our folks are familiar with our buildings and they’re familiar with their surroundings... it gives them a little comfort,” noting that the familiar environment reduced anxiety and fostered a sense of security. CHH administrators also noted that having CHH coordinators present, even briefly during sessions, reassured learners and contributed to a supportive atmosphere. However, they also highlighted ongoing challenges, such as motivating tenants to leave their apartments and attend training, even when sessions were offered on-site. They pointed out that many tenants lacked Internet access or struggled with using phones, making it difficult to promote awareness of available programs. Additionally, logistical challenges associated with transporting training equipment could limit session flexibility despite the benefits of bringing digital literacy directly to tenants. Table 18 summarizes the key takeaways of the mobile nature of training (a learning environment code). 
[bookmark: _Ref205893364][bookmark: _Toc206064853]Table 18: Key Takeaways in Learning Environment: Mobile Nature of Training
	

	The mobile nature of digital literacy training for older adults in social housing was pivotal, emphasizing the benefits of delivering instruction directly on-site at CHH (i.e., First Place).

On-site classroom delivery was widely appreciated for its convenience, eliminating transportation barriers and reducing stress associated with unfamiliar environments. 

Women older adult learners valued the comfort and ease of participating without needing to leave their homes, while men learners focused on classroom structure, suggesting improvements like circular seating and minimizing distractions.

Older adult learners with higher digital self-efficacy and formal education tended to rate the mobile training experience more positively. Administrators noted that familiar settings fostered a sense of security and encouraged engagement, though challenges remained in motivating attendance and managing equipment logistics.

Overall, the mobile approach was seen as a key factor in making digital literacy training more accessible and effective for older adults.



Public Library-led Training
Public library training involves digital literacy instruction provided by public library staff. Regarding the public library-led training, older adult learners had mixed experiences with the content taught. While many found the training informative and beneficial, others felt that the material was either too basic or overwhelming, depending on their prior experience with technology. Some older adult learners appreciated the structured approach and highlighted specific skills they acquired, such as identifying secure and non-secure connections online, using incognito mode, and understanding Wi-Fi versus mobile data usage. However, others reported struggling with certain aspects, particularly downloading files or fully grasping cybersecurity concepts. One older adult admitted, “Now the other thing too, the one thing I did learn, which says close off. I don’t know how to download anything. And I probably won’t,” illustrating both progress and persistent hesitancy in applying new skills.
Several learners emphasized the need for supplementary materials, such as printouts and hands-on practice, to reinforce what was taught. Watching demonstrations by the HPL instructor alone was not always sufficient. Some also suggested offering a pre-training introduction for those with no prior digital skills to bridge knowledge gaps and allow sessions to run more smoothly. As one older adult reflected, “I think if we had some training for those people, just the basics, for a couple weeks before, maybe that might make it easier.” Despite these challenges, many found the content valuable, with some expressing excitement about their newfound ability to use digital tools more effectively and communicate with family members. Conversely, another learner noted, “Yeah. It would’ve been better for somebody who didn't know anything about it because I knew all the basics,” underscoring the need for differentiated instruction.
In terms of gender differences, both men and women valued the training but engaged with it differently. Women generally emphasized the practical benefits of digital literacy, particularly for communication and everyday digital tasks, and expressed pride in using new tools to stay connected with family. Men, in contrast, often focused on technical aspects, such as cybersecurity, secure browsing, and advanced device features. They were more likely to mention concerns about downloading files, protecting personal information, and deepening their understanding of cyber-attacks and online threats. While women celebrated social and functional gains, men emphasized risk mitigation and technical mastery.
Education levels were associated with differing evaluations of the training. All older adult learners with middle school education or below rated the training in the “low-medium” range, while those with a high school education were more evenly distributed across all categories.
With respect to digital self-efficacy, those with “low” or “low-medium” self-efficacy were exclusively found in the “low-medium” category for public library-led training, suggesting that lower self-efficacy was linked to more moderate evaluations. No clear pattern emerged among learners with “high” digital self-efficacy.
Skin conductance data revealed physiological differences as well. Those in the “low-medium” evaluation category typically exhibited “low” or “low-medium” SCL arousal during training sessions, while learners rating the training more positively fell into the “high” or “medium” arousal ranges. 
In terms of delivery, some older adult learners expressed concerns about the pace of instruction. They noted that sessions often moved too quickly, making it difficult to follow along, and that abrupt topic changes hindered comprehension. As one learner explained, “There was a lot of people at the back of that room that needed attention. By the time I got my hand up, the teacher had to be abrupt because she had to move on.” Others said the large class size limited opportunities for individualized help, suggesting that adding support staff or teaching assistants could address this issue.
The HPL instructor acknowledged these challenges, noting that the original formal teacher-student approach was less effective than anticipated. “I quickly realized that a formal teacher-student approach was not going to work,” the instructor shared, explaining that allowing learners to guide the discussion proved more effective. The instructor emphasized the importance of fostering comfort and familiarity, suggesting that smaller class sizes and longer sessions would improve engagement and support.
Administrators recognized the public library’s long-standing role as a key community resource for digital literacy training. They highlighted the accessibility of free, in-person learning and the opportunity for one-on-one attention as major advantages. However, they also echoed concerns about pacing, noting that older adults, particularly those with hearing difficulties or limited prior experience which needed more time to absorb and apply new information. As one administrator observed, “They would ask a question, and she would answer it, but then move on very quickly. I don’t think they had the time to take the answer, absorb it, and apply it.”
Regarding lighting, the classroom where the training took place presented challenges that impacted older adult learners’ ability to follow along with the instructor. Poor lighting created a glare that interfered with viewing images on the projector screen, and several learners noted that the small size of the tablet display at the front of the room made it difficult to see demonstrations clearly. One older adult reflected, “Just the screen at the front. That's it. I mean, we were all old too, remember? And I didn't have my distance glasses with me. But yeah, a bigger screen at the front would've been nice.” Observations confirmed that the projector’s functionality was inconsistent, and even when operational, it often displayed material different from what appeared on learners’ tablets, creating confusion. Another older adult suggested that a working, larger screen might have reduced complaints about the pace of instruction, commenting, “If there was a bigger screen and people could see what she was doing up there, they wouldn't have had so many complaints probably about that or going too fast.” Administrators also noted that some learners struggled to see the screen due to lighting and requested that the lights be turned off to improve visibility.
Classroom noise was another barrier to effective learning. Several older adult learners described difficulty hearing the instructor over ongoing side conversations and group discussions. One participant expressed frustration, saying, “This group is talking. This group is talking, and this is really, it’s a disturbance. They are disturbing you. Because you are listening to the lady, to the instructor, what you are saying. And these people talking, these people.” Learners seated at the back also reported trouble hearing due to the room layout and background noise, with one noting, “I didn’t catch some of the things because I was at the back and I couldn't hear her.” In terms of gender differences, both men and women experienced challenges with noisiness, but women tended to emphasize the frustration of repeated disruptions, while men highlighted acoustic and spatial issues, such as echoes in the large room and seating arrangements that amplified background noise.
The structure of the training was viewed as both a strength and an area for improvement. Some older adult learners appreciated the step-by-step approach, describing the information as “well put together, well planned out” and valuing the opportunity to progress through content in an organized way. However, others felt that mixed skill levels within the same class created difficulties, with more advanced participants moving quickly while beginners lagged. Suggestions for improvement included grouping learners by ability or pairing advanced participants with beginners, as well as reducing class sizes and rearranging seating to improve engagement. The HPL instructor acknowledged that class size was a significant factor in the delivery, explaining, “It had to be a little bit more of a... and this is where the class size came into play, and it became a struggle because they did require a little bit more one-on-one attention which was difficult to provide.” Administrators reinforced the importance of structuring sessions to build learner confidence and independence but also recognized the need for repeated exposure and slower pacing for some participants. As one administrator noted, “They needed more time to process the information, and some needed to go over [things] multiple times. The structure didn’t always allow for that.”
In terms of time to do tasks, many older adult learners expressed that the training sessions moved too quickly and did not provide adequate time for comprehension or task completion. Several older adult participants shared that they often felt rushed, overwhelmed, or lost during sessions, particularly from the second week onward. Several older adult learners mentioned that the instructor spoke too fast, making it difficult to keep up with explanations, especially when combined with auditory challenges or physical impairments such as tremors. 
Others noted that there was insufficient time between individual tasks, leading to confusion and reduced retention of information. Some individuals specifically emphasized the need for more practice time and noted that the pace did not allow them to fully absorb the lesson before moving on. Furthermore, many participants advocated for a longer overall program duration and extended class sessions to address the issue of rushed instruction. Learners repeatedly recommended increasing the program from four weeks to six or even eight weeks to allow more time for reviewing content, reinforcing skills, and accommodating different learning speeds. 
Some older adults also suggested adding refresher classes or offering different levels of training such as basic and advanced training so that older adult learners with no prior experience could build foundational skills at a slower pace before advancing while giving space for those with more advanced skills to build on their own skills without feeling like they are not learning anything new. Other older adult learners proposed for each session to include a review of the previous week’s material and a question-and-answer period to help reinforce learning. The need for breaks during sessions was also emphasized, with several learners stating that mental fatigue set in without rest, which further limited their ability to focus and complete tasks effectively. While these concerns were raised consistently across all groups, some variation existed in the proposed solutions on how to address these issues. For example, few participants suggested that classes should be lengthened to two hours with a 15-minute break and a recap would help older adult learners’ complete tasks at their own pace. Overall, older adult learners across all groups agreed that the training sessions, as currently structured, did not allocate sufficient time for completing tasks or achieving mastery of digital skills. There was no mention on this topic by the instructor or the administrators.
In terms of the availability of help during the training sessions, older adult learners expressed a strong need for more individualized support and consistent access to assistance while completing digital tasks. Many participants indicated that the teaching approach did not always meet their individual learning needs, particularly because of the varying skill levels within the class and the limited one-on-one support available. Older adult learners frequently requested that more volunteers or helpers be present to walk around the room and help as needed. This was especially important for those who required repeated explanations or had physical limitations that made following instructions more difficult. Some older adult learners explicitly noted that they would have benefited from helpers moving throughout the classroom rather than relying solely on a single instructor. Participants also highlighted that having different learning levels within the same group made it difficult to proceed at a suitable pace. 
Several older adult learners proposed dividing future cohorts into basic and advanced streams to ensure that those with minimal digital experience could receive the foundational support they needed without feeling overwhelmed. Some suggested that individuals with no experience should attend preliminary sessions before joining the main training program. Other older adult learners recommended pairing older adult learners with peers during sessions so that those who were more comfortable with the material could help those who were struggling. 
Despite the noted challenges, some older adult learners did acknowledge that when help was available, they were helpful and tried their best to support individual needs. However, this assistance was often seen as insufficient or inconsistent given the number of participants and the amount of help needed by older adult learners. Participants also emphasized the need for instructor to be more attentive to individual comprehension levels, speak more slowly, and offer more written instructions or visual aids that could help clarify tasks independently. Overall, older adult learners expressed a clear preference for increased one-on-one support, more staff or volunteers in the sessions, and differentiated instruction to better meet their diverse needs. There was no mention on this topic by the instructor or the administrators.
Regarding scheduling, feedback across older adult learners highlighted a desire for more flexible and accessible session timing. While some older adult learners felt that the current schedule worked adequately, others indicated that the timing could be improved to better support their learning and participation. A few older adult learners explicitly stated that they did not feel that changes of the time of day were necessary, as the current schedule was suitable for their routines at the time of the training implementation. 
However, many others emphasized the importance of structuring sessions in a way that offered more flexibility and consideration for individual circumstances. Several older adult learners proposed that future cohorts should explore offering sessions at different times of day to accommodate a wider range of schedules and responsibilities, particularly for those who may have medical appointments, or other commitments. Additionally, participants suggested smaller class sizes and the possibility of holding sessions in more relaxed or familiar community spaces, such as lounges or meeting rooms, to reduce stress and increase attendance. There was no mention on this topic by the instructor or the administrators.
Within this context, physical setup of the classroom, the layout of the learning space was also raised as a factor affecting scheduling efficiency; some learners noted that changing the seating arrangement such as placing tablets in a U-shape could improve focus and reduce distractions, indirectly making better use of the scheduled time. Furthermore, the idea of offering multiple training levels (i.e., basic and advanced) was linked not only to instructional content but also to scheduling preferences. Participants suggested that separating cohorts by experience level and potentially staggering their session times could create more targeted and accessible learning opportunities. Some also recommended integrating more time into each session including 15-minute breaks and end-of-session reviews to improve concentration and accommodate the cognitive fatigue that can occur during longer instructional blocks. Overall, while the existing schedule was acceptable to some, many participants emphasized the value of greater scheduling flexibility and structural adjustments to enhance accessibility and optimize the learning experience. There was no mention on this topic by the instructor or the administrators.
With respect to the perceived difficulty of the training content, many older adult learners found the digital literacy training content to be challenging, largely due to the combination of fast-paced instruction, varying levels of prior experience, and limited time for review and reinforcement. While some participants acknowledged that the material was presented clearly, they also noted that the volume and speed of information often left them feeling overwhelmed or confused. Several learners shared that they had difficulty keeping up, especially when instructions moved on before they had completed or fully understood the previous task. This created a sense of frustration and, for some, a lack of confidence in their ability to grasp the material. A major contributor to the perceived difficulty was the wide range of digital skill levels among participants in the same session. 
Many older adult learners emphasized that the class structure did not adequately account for these differences, which made the training harder for both less experienced and more advanced participants. Those with little to no digital experience expressed that they often felt lost and unable to follow along without repeated explanations. In contrast, participants with more advanced skills reported that their learning was hindered by the frequent interruptions and questions from those who required more assistance. Some described feeling “held back” or “slowed down” by the need to wait for others to catch up, which interfered with their own engagement and progress. 
To address these issues, older adult learners strongly recommended dividing future training into two distinct cohorts: a basic group for those with minimal or no digital skills, and an advanced group for those who already had foundational knowledge and were ready to build upon it. This structure, they believed, would better align content difficulty with older adult learners’ abilities and allow for the instructor to tailor the training more effectively. Learners also suggested preliminary assessments to ensure appropriate placement (either in the basic or advanced group), thereby reducing mismatched learning levels in class. Ultimately, the perceived difficulty of the material was not solely based on its content but also on how well the learning environment accommodated older adult learners varying starting points and the pace at which they could comfortably learn.
In terms of trainer expertise, older adult learners had varied experiences with the instructor’s effectiveness in teaching. Several learners emphasized that the teaching style and clarity of explanations were critical in determining how well they understood the material. Many appreciated when the instructor used a screen to visually demonstrate concepts, which helped them follow along more effectively. A woman older adult learner highlighted how helpful it was when the instructor guided them step-by-step using the screen, as it ensured that everyone could see exactly what was being discussed. However, other learners expressed frustration with the pacing, noting that the instructor often moved on to the next task too quickly, which left some participants feeling confused and struggling to keep up.
Regarding gender differences, both men and women older adult learners agreed that the effectiveness of the training depended heavily on the instructor’s ability to explain concepts clearly and adjust to the pace of the class. Both groups valued visual demonstrations on a screen, reporting that they significantly improved comprehension. Women older adult learners were more likely to stress the importance of repetition and patience, preferring a slower, step-by-step approach that ensured no one was left behind before progressing. Men older adult learners, in contrast, tended to focus on broader aspects of instructional delivery, such as the instructor’s overall teaching style, and how it influenced their ability to grasp the material, rather than pacing alone.
The HPL instructor described the teaching process as a learning experience for themselves, noting that flexibility was essential when adapting to the needs of older adult learners. Rather than following a rigid curriculum, the training required ongoing adjustments to keep the content accessible and engaging. This flexible approach, according to the instructor, also provided valuable insight into which topics resonated most with older adults and how they could be best presented in future sessions.
[bookmark: _Ref205893521]From the administrative perspective, opinions on the trainer’s expertise were mixed. Administrators generally acknowledged that the HPL instructor was helpful, receptive, and willing to answer questions. However, they also noted gaps in expertise, particularly regarding the instructor’s limited familiarity with Android devices, which occasionally hindered their ability to deliver the material effectively. One administrator observed, “She was good. She just needs to slow down and let everybody catch up and be on the same page because a lot of people were confused.” Another stressed the importance of hands-on practice, suggesting, “You can maybe do it first and then say, ‘Okay. Now, you do it.’ Because they actually have to touch those buttons. They have to know what they’re doing. Because watching someone do it doesn’t always work.” Administrators emphasized that pacing, repetition, and accommodation for hard-of-hearing learners were essential, and that patience and clear communication were key trainer qualities for supporting older adult learners effectively. Table 19 summarizes the key takeaways of public library training (a learning environment code).
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	On-site classroom delivery was widely appreciated for its convenience, eliminating transportation barriers and reducing stress associated with unfamiliar environments. Women older adult learners valued the comfort and ease of participating without needing to leave their homes, while men learners focused on classroom structure, suggesting improvements like circular seating and minimizing distractions.

Older adult learners with higher digital self-efficacy and formal education tended to rate the mobile training experience more positively. Administrators noted that familiar settings fostered a sense of security and encouraged engagement, though challenges remained in motivating attendance and managing equipment logistics.

Administrators and instructors acknowledged the importance of flexibility, smaller class sizes, and tailoring content to older adults’ learning styles and accessibility needs, including the content of the material taught, its delivery (e.g., classroom lighting, classroom noisiness, structure of the training, time to do tasks, the availability of help, scheduling, physical setup of the classroom, perceived difficulty of the training content) and trainer expertise.



MUXL Training
MUXL training refers to the additional sessions that were delivered through the MUXL on-site. In terms of the content covered in the MUXL training, some older adult learners referred to the task sheets provided during the MUXL sessions, noting that they found certain aspects of the materials confusing. Specifically, one older adult learner commented that examples and icon images that appeared at the end of questions on the task sheets should instead be placed at the beginning. Moreover, older adult learners seemed to prefer seeing visual examples or cues before attempting to complete a task, as it would help them understand the goal more clearly from the outset. Additionally, older adult participants expressed the need for more time to engage with the MUXL content, as the pace of instruction made it difficult for them to absorb and apply what they were learning. This concern was echoed by other learners as well about needing extended sessions, more review time, and additional visual aids to support comprehension. 
For the delivery of the training in the MUXL vehicle, older adult learners shared specific feedback about how the training content was presented and how the environment shaped their ability to engage with it. Several older adult learners suggested that placing visual examples of each task at the start of the session would provide clearer guidance and better support task completion. They felt that this would help them recall steps after each instruction, particularly when completing digital tasks on the tablet. 
The physical setup inside the MUXL also presented challenges. Some older adult learners noted that the biometric tools, particularly the eye-tracking glasses, interfered with their ability to see the tablet clearly. For instance, when the glasses were worn over prescription eyeglasses, they created discomfort, and in some cases, the glasses slipped off mid-session, interrupting the learning process. Several older adult learners recommended improving the design of the eye-tracking glasses to better account for mobility limitations, skin sensitivity, and ease of wear or removal, which are common considerations for older populations.
With respect to the enclosed space of MUXL vehicle, it was a source of discomfort for some older adult learners. A few participants described feelings of claustrophobia, with one noting that the small, confined setting negatively impacted both comfort and concentration. While they recognized the convenience of bringing the training directly to their community, some indicated that they would have preferred an alternative learning environment. As one older adult learner expressed “I like to bring it here. The bus, not so much, it was a little claustrophobic for me. Because I’m claustrophobic. It was like being in that little room, it’s like, ah, but I know I had to do it.”
Older adult learners also shared other perspectives on their MUXL experiences. One older adult learner described a cautious approach to learning, expressing fear of pressing the wrong buttons but valuing the opportunity to develop critical skills, such as identifying secure versus non-secure websites. Another commented on the program’s name, suggesting that “MUXL” was not appealing and that a more engaging name might encourage participation, “I don’t know. I think people have a different idea, I mean, it would be nice if it had a fun, like a fun name, but… I can’t even think of what a fun name would be.”
In terms of time to do tasks, some older adult learners reported challenges finishing activities within the given timeframes. For example, one older adult learner expressed frustration about not having enough time to complete their assigned tasks during the MUXL session, indicating that pacing adjustments could better support learners with different processing speeds.
Overall, while the MUXL approach was recognized as a valuable innovation for delivering training directly to older adult learners in their communities, feedback suggests that adjustments to visual task presentation, biometric equipment design, physical environment, and pacing would enhance its effectiveness and accessibility. 
The eye-tracking data was effectively collected from 16 older adult learners. Please note that for two older adult learners, eye-tracking data were unavailable due to malfunctioning glasses or retrieval failures caused by screen glare or connectivity issues. Data were collected during the MUXL sessions to provide insight into how older adult learners interacted with tablet-based tasks. With this in mind, four eye-tracking metrics were analyzed: AOI fixation rate, overall fixation rate, visit rate, and average visit duration. Each metric was categorized into “low,” “low-medium,” “medium,” “medium-high,” and “high.”
For the AOI fixation rates, older adult learners were distributed across all five categories, with notable concentrations in the “low” and “medium” categories. For example, seven older adult learners were in “low” category, three older adult learners in “low-medium” category, two older adult learners in “medium” category, two older adult learners in “medium-high” category, and two older adult learners in “high” category. See Figure 12.
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With respect to perceived benefits of public library-led training, older adult learners with “low” or “low-medium” AOI fixation rates also often reported “low” or “low-medium” category scores regarding the perceived benefits of public library-led training. Those in the “medium-high” AOI fixation rate categories tended to rate the benefits of public library-led training as “medium” or “low-medium.” However, there was no consistent trend observed between “high” AOI fixation rates and “high” levels of perceived benefit from public library-led training. 
For the digital self-efficacy, a pattern was observed among older adult learners with “high” self-efficacy scores were present across all categories of AOI fixation rates but were mostly found in the “high” and “medium-high” categories. In contrast, older adult learners with “low” self-efficacy appeared exclusively in the “low” and “low-medium” categories of AOI fixation rates, with no presence in the upper categories. 
Regarding the education, college-educated older adult learners were distributed across the “low” to “medium-high” AOI fixation rate categories. Middle school-educated older adult learners appeared in both the “low” and “high” categories, while high school–educated older adult learners were most often in the “low” to “medium” category, with only a few in the “high” category. 
With respect to gender-differences, men older adult learners were found in the “low,” “medium,” and “medium-high” AOI fixation rate categories, while women learners were present in all five categories. 
In terms of overall fixation rates, older adult learners were most frequently categorized in the “low” category. For example, five older adult learners were in the “low” category, one older adult learner fell into the “low-medium” category, two older adult learners fell into the “medium” category, four older adult learners fell into “medium-high” category and four older adult learners in “high” category. See Figure 13.
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In regard to education, older adult learners with college-education were only present in the “low,” “low-medium,” and “medium” overall fixation rate categories, with no representation in the higher categories. High school-educated older adult learners appeared across all five categories, including “high,” while middle school-educated older adult learners were found only in the “low” or “medium” categories.
Regarding CPQ-12, older adult learners with “high” CPQ-12 scores were found in the “high,” “medium-high,” and “low-medium” overall fixation rate categories, but not in the “low” or “medium” categories. 
For the visit rates, older adult learners demonstrated varied patterns of return to areas of interest. For instance, seven older adult learners fell into the “low” category, one older adult learner fell into “low-medium,” two into “medium,” one into “medium-high,” and five older adult learners fell into “high” category. See Figure 14.
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For average visit duration, older adult learners demonstrated varied levels of visual engagement while completing digital tasks. Among older adult learners, six were in the “low” category, three were in “low-medium,” three were in “medium,” three were in “medium-high,” and only one was in the “high” category. See Figure 15.
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Older adult learners with “high” CPQ-12 scores appeared in both the “low” and “medium-high” average visit duration categories, whereas those with “low” digital self-efficacy were concentrated in the “low” and “low-medium” ranges. 
By education level, older adult learners with high school or other education backgrounds were more frequently found in the “medium-high” average visit duration category. In contrast, those with college or middle school education were typically in the “low” or “low-medium” categories.
Skin conductance data collected during the MUXL sessions provided insight into how older adult learners’ skin conductance arousal levels were affected while completing various tablet-based digital tasks in a single training session. Skin conductance data was only collected from 17 older adult learners as one participant was allergic to the glue in the skin pads. 
Recall that skin conductance was measured using a summary session-level SCL Arousal score (0-5), with thresholds categorized into five levels: “low” (0.0-1.9), “low-medium” (2.0-2.9), “medium” (3.0-3.4), “medium-high” (3.5-3.9), and “high” (4.0-5.0). Among the 17 older adult learners, they were distributed across four categories. For example, twelve older adult learners were in “low” category, three were in the “low-medium” category, one older adult learner were in the “medium-high” category, and one older adult learner were in the “high” category with no older adult learners in the “medium” category. See Figure 16.
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With respect to digital self-efficacy, older adult learners with “high” digital self-efficacy were exclusively found in the “low” SCL arousal category. Similarly, those with “medium” self-efficacy were also mostly found in the “low” range, with only one individual in the “medium” category. Older adult learners with “low” digital self-efficacy were distributed across both the “low” and “low-medium” categories. The only older adult learner with “medium-high” self-efficacy also appeared in the “low” SCL arousal category. These patterns suggest that higher self-efficacy was not associated with elevated skin conductance levels.
In terms of education, older adult learners with college-level education were distributed across all SCL arousal categories, including “low,” “medium,” and “high.” Those with high school education were mostly found in the “low” and “low-medium” categories, with one learner appearing in the “medium” category. Older adult learners with middle school education were exclusively found in the “low” and “low-medium” skin conductance levels.
Regarding skin conductance, a trend was observed in the mobile nature of training. Older adult learners with “high” SCL arousal levels consistently reported “high” ratings for the mobile training component. In contrast, older adult learners with “low” SCL arousal levels were more likely to rate the mobile training as “low-medium” or “medium.” Several older adult learners in the “low” SCL arousal category reflected these moderate perceptions, suggesting a potential alignment between lower physiological arousal and more moderate evaluations of the mobile training experience.
In the eye-tracking data, there was no consistent trend across skin conductance arousal categories. Older adult learners with “low”, “low-medium”, “medium”, “medium-high”, and “high” SCL arousal levels all appeared across the full range of eye-tracking metrics, including AOI fixation rate, overall fixation rate, visit rate, and average visit duration.
For gender-differences, men older adult learners were observed only in the “low” and “low-medium” SCL arousal categories, with no presence in the “medium,” “medium-high,” or “high” levels. In contrast, women older adult learners were distributed across all SCL arousal categories and included all learners classified in the “medium” and “high” categories. Table 20 summarizes the key takeaways of MUXL training (a learning environment code).
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	MUXL training provided peer-to-peer digital literacy instruction to older adults living in social housing, offering a mobile, on-site learning experience.

While the MUXL training was appreciated for its accessibility, older adult learners reported mixed experiences with the content of the material taught and its delivery in terms of the use of an enclosed space, and the amount of time learners have to complete training tasks. 

Many learners found the task sheets confusing and preferred visual examples placed before instructions to aid comprehension. 

The enclosed space of the MUXL vehicle caused discomfort for some, with feelings of claustrophobia and difficulty seeing tablet screens due to biometric tools like eye-tracking data.

Older adult learners also expressed a need for more time to complete tasks and suggested improvements such as clearer visual aids, better-designed equipment, and a more engaging name for the training. 




Encouragement by Others
Encouragement by others reflects the social support learners receive during training sessions. In terms of encouragement by others (i.e., other older adults), older adult learners expressed mixed responses to their learning environment, with encouragement from others playing a significant role in shaping their experiences. Some appreciated the support and shared experiences that the group setting offered, noting that these elements reduced anxiety and made learning more engaging. Others, however, reported feeling pressured or distracted in group environments and preferred to work alone.
Regarding education, older adult learners with a college education were only associated with “medium” or “high” levels of encouragement by others; none reported “low” or “low-medium” encouragement. No other clear patterns emerged across gender or age in relation to encouragement by others. Several older adult learners demonstrated “low-medium” levels in relation to public library-led training, while fewer were categorized in “medium” or “high.”
With respect to the CPQ-12, older adult learners with “high” CPQ-12 levels reported a wide range of encouragement levels, from “low” to “high,” indicating no consistent relationship between CPQ-12 scores and encouragement by others. 
In terms of skin conductance, a trend emerged in which learners with “low” SCL arousal levels frequently reported “medium” or “low-medium” encouragement. For example, some older adult learners with “low” SCL arousal reported “medium” encouragement, while others reported “low” or “low-medium.” In contrast, those with “high” or “medium” SCL arousal levels tended to report “high” or “medium-high” encouragement levels. For instance, one participant with a “high” SCL arousal level reported “high” encouragement by others, and another with a “medium” SCL arousal level reported “medium-high” encouragement. 
With respect to the eye-tracking data, there were no consistent trends between encouragement by others and any visual attention metrics, including AOI fixation rate, overall fixation rate, visit rate, or average visit duration.
In terms of gender differences, women older adult learners often described a preference for collaborative and supportive learning environments that allowed for the exchange of knowledge and shared experiences. This social dynamic was seen as enhancing their learning process and boosting confidence. In contrast, men older adult learners were more likely to focus on autonomy and individual learning.
Administrators emphasized the importance of fostering a supportive learning environment tailored to older adult learners. Practical strategies included allowing learners to choose their own “buddy” to reduce anxiety and promote peer support. Administrators noted that shared challenges and common goals among peers contributed to a more empathetic and encouraging atmosphere. The instructor similarly reinforced the value of a socially supportive environment, noting that many older adults looked forward to the training sessions as much for the opportunity to socialize as for the digital literacy instruction itself. Being surrounded by peers facing similar challenges fostered mutual understanding and encouragement, which not only clarified learning content but also strengthened learners’ confidence and sense of connection.
One older adult reflected, “Oh, that was really nerve-wracking because thank God I’m saying [X] was my partner.” Another explained a preference for focusing on the instructor rather than peer advice, stating, “It is because somebody might know a little bit more than me. But you know what, I’m not going to listen to them… If you’re teaching a class, then you’re the one that I’m going to be listening to.” From an administrative perspective, the value of peer familiarity was also clear, with one administrator noting, “I think it’s huge… most tenants came from the same building.”
For digital self-efficacy, older adult learners with “high” digital self-efficacy consistently reported “medium” to “high” levels of encouragement by others, while those with “low” digital self-efficacy were only found in the “low” or “low-medium” categories.
Table 21 summarizes the key takeaways of encouragement by others (a learning environment code). 
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	Many older adult learners appreciated Encouragement by Others and the social support that occurs during a training session by peers (i.e., other older adults) which helped reduce anxiety, fostered engagement, and enhanced confidence. 

However, some older adult learners felt distracted or pressured in group settings, preferring to work alone. The option to choose a learning partner was seen as beneficial in promoting comfort and peer support.

Women older adult learners tended to value collaborative environments and shared learning, while men learners often preferred independent learning. Older adult learners with higher digital self-efficacy and college education were more likely to report medium to high levels of encouragement.

Administrators and instructors emphasized the importance of fostering a socially supportive environment, noting that peer relationships and shared challenges contributed to a more empathetic and effective learning experience.


Government Initiatives
Government initiatives pertain to the various strategies and programs implemented by government to support public library training and education. In terms of digital inclusion, efforts are being made to ensure that older adults receive equal access to digital tools and the Internet, comparable to citizens outside this demographic. Such initiatives are crucial for fostering a digitally literate population that can fully participate in the digital aspects of daily life.
Administrators emphasized the role of public libraries in supporting digital literacy among older adults, noting that libraries provide a safe, non-commercial environment where learners can explore technology without the pressure of sales or exploitation. One administrator explained that visiting a commercial service provider, such as a retail store, often creates discomfort for older adults because of the risk of being sold products or feeling exploited. They contrasted this with the public library environment, describing it as a space where learners can feel secure and confident that, as the administrator put it, “we’re purely here for your benefit.” Another administrator described ongoing collaborations with McMaster University and HPL to better identify and address older adult community needs, noting that partnerships extend beyond digital literacy to include broader community engagement.
Beyond technology-focused initiatives, administrators discussed other digital inclusion-related community programs, such as food security projects and the use of community kitchens to promote social interaction, illustrating a holistic approach to enhancing well-being. They also saw potential for expanding HPL collaborations to improve access to library resources and events, and to explore transportation solutions to help tenants attend digital literacy programs. The HPL instructor echoed these views, stressing that digital literacy classes help reduce anxieties that older adults often have about technology, particularly fears of exploitation due to lack of knowledge. They advocated for proactive outreach to support older adults with mobility challenges or those experiencing isolation, ensuring learning opportunities are available in supportive, accessible environments.
With respect to older adult learning funding programs, administrators described them as crucial for providing resources to develop digital literacy skills among older adults. One administrator explained that, over the past five years, funding had supported extensive workshops and programs aimed at raising awareness and providing practical skills in various areas, including digital literacy and bridging the digital divide. Funding programs have also supported initiatives beyond technology, from fitness classes to wellness checks by community paramedics, and collaborations with partners such as the Hamilton Literacy Council to offer smartphone training. Administrators highlighted that understanding older adults’ interests is essential to ensuring engagement, with one noting the importance of making them “a part of this community too, because they have a lot to offer.” These programs, they emphasized, are vital for helping older adults in social housing remain connected, informed, and active participants in community life.
Regarding policy support, administrators expressed that CHH is “not just a landlord” but also a community leader in social housing. They stressed the importance of engaging tenants through programs that educate and empower them, giving them the skills to take on new activities independently. This includes helping seniors see that “there’s a world out there that isn’t as scary as they think,” while also acknowledging challenges such as the need for more multilingual staff to better serve tenants from diverse cultural backgrounds.
With respect to public awareness, one administrator described initiatives aimed at educating tenants (i.e., mainly older adults) about fraud prevention and scams. For example, CHH invited representatives from the Canada Revenue Agency (CRA) to speak directly with seniors about taxes and fraud. These events provided important information while also fostering a proactive community environment, encouraging tenants to take initiative and leadership within their communities.
In terms of social engagement, administrators discussed strategies for fostering stronger social connections among seniors. Food markets, while historically popular, were no longer drawing in new participants, prompting a shift toward programming that focuses on interaction and relationship-building. The COVID-19 pandemic further heightened the need for such programs, as isolation significantly affected seniors’ well-being. Administrators highlighted examples from certain housing branches, such as 395, where engagement activities were particularly successful, suggesting that replicating these approaches across other buildings could enhance community life. As one administrator mentioned, is to “create spaces and opportunities where seniors feel safe, supported, and encouraged to step out of their apartments and build connections with peers.” Table 22 summarizes the key takeaways of government initiatives (a learning environment code).
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	A range of government initiatives exist aimed at supporting digital literacy training for older adults living in social housing, particularly through public library partnerships.

These initiatives focus on promoting digital inclusion by ensuring equitable access to technology and the Internet, especially in safe, non-commercial environments like libraries.

Such initiatives are relevant to this study because they address structural barriers such as affordability, accessibility, and trust that often limit older adults’ participation in digital literacy training.

By situating training in familiar community spaces, these initiatives align closely with the SCT principles of observational learning, social support, and confidence building, which underpin the design of both public library-led and mobile training programs.

Funding programs have enabled the development of workshops and collaborations with service providers, enhancing older adults’ access to digital tools and community engagement.

Policy support from housing organizations like CHH positions them not just as landlords but as community leaders, offering programs that empower tenants with new skills.

Public awareness efforts include fraud prevention sessions with agencies like the CRA, while social engagement strategies (e.g., food security programs and communal events) aim to reduce isolation and foster stronger community ties.

Overall, these initiatives reflect a holistic, multi-level approach to digital literacy and community well-being for older adults



[bookmark: _Toc206064785]


Learning Outcomes
This section presents findings related to learning outcomes. The thesis codebook identifies seven learning outcomes codes: i) digital skills confidence, ii) digital skills competence, iii) understanding of the importance of IT, iv) ability to apply digital skills learned, v) intention to pursue further digital literacy training, vi) information behaviour, and vii) well-being. The first three pertain to psychological learning outcomes. The next two pertain to behavioural learning outcomes. The last two pertain to benefit learning outcomes. Based on the analysis of interviews, observations, and MUXL biometrics, findings pertaining to all seven codes is presented below in this section. 
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The data analysis of the learning outcomes utilized code weights to indicate how well the training offered impacted older adult learning outcomes. The code weights ranged from low (1 out of 5) to high (5 out of 5), reflecting variations in older adult learners’ ability to integrate the digital literacy skills taught into their daily routines. The code weights (1–5) represent the extent to which older adult learners demonstrated the ability to apply digital skills learned in training. A weight of 1 indicates a negative increase (i.e., decrease) in the application of digital skills taught, while a weight of 2 reflects no change in application of digital skills taught. A weight of 3 indicates a low increase (i.e., partial application with occasional difficulties) in the digital skills taught, whereas a weight of 4 indicates a medium increase (i.e., regular use with some limitations) in the digital skills taught. Last, a weight of 5 indicates a high increase (i.e., a strong ability to apply digital skills independently) in the digital skills taught.
Psychological Learning Outcomes
In terms of digital skills confidence, older adult learners demonstrated a range of outcomes following the training. Among the 18 older adult learners, six older adult learners were in the “medium” increase category, while seven older adult learners were in the “low” increase category. Two older adult learners were in the “high” increase category, and two were in the “no change” category. One older adult learner was in the “negative” increase category. This change was due to an older adult learner relying heavily on their peer to complete their tasks for them. See Figure 17 below.
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In terms of digital self-efficacy, older adult learners with “high” digital self-efficacy consistently demonstrated “high” levels of digital skills confidence change. In contrast, older adult learners with “low” digital self-efficacy showed “low” or “low-medium” levels. Those with “medium” digital self-efficacy mostly fell into the “medium” category, indicating a positive but less pronounced trend. 
With education, all older adult learners with college education scored in the “medium” or “high” categories, with none scoring “low” or “low-medium”. In contrast, older adult learners with only middle school education showed greater variability, ranging from “low” to “medium”. There were no trends observed in relation to age or gender in this category. Older adult learners demonstrated “high” levels of digital skills competence change. Older adult learners were categorized in the “high” range, while a smaller subset fell into the “medium” category. Only two older adult learners were categorized as “low-medium”, and none fell into the “low” category. 
Regarding ATTQ, older adult learners with “high” ATTQ levels most frequently reported “high” or “medium” changes in digital skills confidence. Specifically, all older adult learners who showed a “high” change in digital skills confidence also had “high” ATTQ levels. 
With respect to CPQ-12, older adult learners with “high” CPQ-12 levels consistently experienced “high” or “medium” increases in their digital skills confidence. For example, those with “high” CPQ-12 levels most often demonstrated “high” confidence change. However, older adult learners with “low-medium” CPQ-12 levels generally reported “medium” or “low-medium” confidence changes. 
In regard to the skin conductance, older adults who had “low” SCL arousal levels were most often associated with “medium” or “high” digital skills confidence change. For example, six older adult learners with “low” SCL arousal reported “medium” digital skills confidence change, while four reported “high.” Furthermore, older adult learners with “high” or “medium” SCL arousal levels consistently showed “high” digital skills confidence change. For instance, all older adult learners with “high” or “medium” skin conductance levels also reported “high” digital skills confidence change.
In terms of eye-tracking data, there was no consistent trend between digital skills confidence change and any of the measured visual attention metrics, including AOI fixation rate, overall fixation rate, visit rate, or average visit duration.
For gender differences, both men and women older adult learners demonstrated gains in digital confidence, though the ways in which they expressed these improvements varied. Women learners in the high confidence category were more likely to associate their increased confidence with a broader sense of empowerment. A woman older adult learner stated that the training helped her feel more capable overall, and another mentioned that she no longer felt that technology was something she could not learn.  Further, women older adult learners also expressed enthusiasm for helping others, such as teaching peers or sharing their new knowledge. In contrast, men older adult learners who gained confidence were more likely to associate their improvements with specific, task-based applications, such as using a tablet for entertainment, banking, or simple troubleshooting. A man older adult learner stated that he now felt confident navigating a tablet but preferred using it primarily for games and light browsing. Among men older adult learners in the moderate increase category, some expressed lingering uncertainty, indicating that they still required additional support to feel comfortable exploring digital tools independently. Among older adult learners in the “low” increase categories, women older adult learners were more likely to attribute their struggles to a fear of making mistakes, while men older adult learners were more likely to focus on needing additional instruction. 
The HPL instructor observed notable shifts in older adult learners’ confidence levels throughout the training sessions. Initially, some learners felt completely incapable of learning digital skills, with several expressing doubts about their ability to succeed. However, as the training progressed, many demonstrated a shift in mindset, moving from dismissive attitudes to actively anticipating future lessons. The HPL instructor emphasized that building digital confidence among older adults required a change in perception, and they noted a noticeable overall improvement by the end of the training. 
Administrators emphasized that building confidence was a critical component of digital literacy success, describing these programs as more than just technical training—they were about fostering trust in technology. Many older adult learners began training with skepticism, some openly doubting their ability to learn. As one instructor recalled, “There were a few people at the beginning of the training who were completely dismissive of their abilities… I found a good transformation from ‘there’s no way I’m going to be able to pick this up’ to ‘I’m excited for next week.’” Over time, repeated exposure, patient instruction, and practical applications helped many learners develop a sense of comfort and trust in using digital tools, which in turn enhanced their ability to interact meaningfully with technology.
This growth was evident even among those who had previously relied heavily on others for basic digital tasks. An administrator shared an example: “He used to come to my office and ask me to make phone calls because he didn’t know how. Now he walks around with a phone and a tablet.” Learners themselves echoed this sentiment, with one noting, “I feel more confident when I’m using the tablet now because I can do this, I can do that. Instead of just going on and… just going to play games.” 
In terms of digital skills competence, older adult learners reported varying levels of improvement following the digital literacy training. Among the 18 older adult learners, nine older adult learners were in the “medium” increase category in digital skills competence, while six older adult learners were in the “low” increase category. Two older adult learners were in the “no change”, and one older adult learner were in the “high” increase category. For instance, one older adult learner expressed ongoing hesitation in using digital devices due to concerns about online security and a fear of making mistakes. See Figure 18.
[bookmark: _Ref203690966][bookmark: _Toc205887730]Figure 18: Digital Skills Competence Among Older Adults
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Regarding digital skills competence, 22% showed high improvement, 39% medium, 17% low, 11% no change, and 11% negative change. One older adult learner had a negative change due to their over reliance on their peer for assistance, however, their peer could not afford to support their learning all the time.  
In terms of digital self-efficacy, older adult learners with “high” digital self-efficacy also demonstrated “high” levels of competence change. Those with “medium” self-efficacy had a more varied distribution, falling into either “medium” or “high” categories. Older adult learners with “low” digital self-efficacy were only found in the “low-medium” category, suggesting that higher digital self-efficacy may be positively associated with higher competence change outcomes. 
With respect to gender differences, both men and women older adult learners demonstrated progress in digital skills competence, but their learning approaches and areas of focus differed. For example, women older adult learners in the “high” increase category were more likely to apply digital skills in creative and knowledge-seeking ways, such as using YouTube to learn new skills, research topics of interest, and apply digital tools for practical tasks. A woman older adult learner stated she used YouTube to learn how to sew new patterns, which she later applied to her business. In contrast, men older adult learners in the “high” increase category tended to focus on task-specific skills, such as learning to navigate new devices or mastering specific applications for personal use. A man older adult learner described how he overcame his fear of using Android devices, demonstrating an increase in adaptability and digital problem-solving skills. 
Among those with “medium” increases in digital skills competence, women older adult learners emphasized transferring their skills across multiple devices, noting that what they learned on one device (i.e., a phone) could be applied to another (i.e., a tablet). One woman learner stated that she became more comfortable using both her phone and tablet interchangeably. Men older adult learners in this category were more likely to focus on digital security awareness and personal device management, with some mentioning that they became more cautious about which websites they visited. 
For those in the “low” increase to “no change” categories, women older adult learners were more likely to express frustration with information retention, stating that while they learned digital skills during training, they struggled to remember them afterward. A woman older adult learner admitted that she could not recall most of what she had learned. Meanwhile, men older adult learners in the “low” increase category and below were more likely to express hesitation due to security concerns, with a man older adult learner stating that he was nervous about using digital tools for fear of hacking risks. 
The HPL instructor observed notable improvements in older adult learners’ ability to navigate digital environments, particularly in their comprehension of digital commands and interactions with touchscreen interfaces. This development was seen as instrumental in enabling learners to communicate more effectively with family members and approach technology with greater independence. Over the course of training, learners also began shifting their perspective on digital literacy, recognizing it as an acquired skill rather than an innate talent. As the instructor explained, “It was just developing that mindset that, oh, there’s a skillset that I can develop that will allow me to be more critical, or there are tools… that will allow me to be safer.”
Administrators similarly reported that most older adult learners demonstrated at least some improvement in digital competence, regardless of their starting point. While some entered with prior digital experience and “knew the basics,” others began from a much lower baseline. Yet even those with existing skills gained new knowledge: “They still walked away learning something different or something new that they didn’t know,” one administrator reflected.
In terms of ATTQ, older adult learners with “high” ATTQ levels also had “high” or “medium” competence change. In contrast, older adult learners who had “medium-high” ATTQ levels showed greater variability, spanning “high”, “medium”, and “low-medium” competence changes. 
Regarding CPQ-12, older adult learners with “high” or “medium-high” CPQ-12 levels were more likely to experience “high” competence change. For example, those with “high” CPQ-12 levels frequently reported “high” digital competence change. In contrast, those with “low-medium” CPQ-12 levels tended to report “medium” or “low-medium” digital skills competence change.
For the skin conductance, a noticeable trend is present where older adult learners with “low” SCL arousal levels frequently had “high” or “medium” levels of digital skills competence change. For example, among those categorized with “low” SCL arousal levels, the majority showed either “medium” or “high” competence change. However, older adult learners with “high” or “medium” SCL arousal levels also consistently demonstrated “high” digital skills competence change. 
With respect to eye-tracking data, there was no consistent trend between digital skills competence change and any of the measured visual attention metrics, including AOI fixation rate, overall fixation rate, visit rate, or average visit duration. 
In terms of understanding the importance of information technology (IT), older adult learners demonstrated varying levels of improvement following the digital literacy training. Among the 18 older adult learners, 12 older adult learners were in the “medium” increase category. Three older adult learners demonstrated a “high” increase, while two older adult learners fell into the “low” increase category. One older adult learner was in the “no change” category. See Figure 19.
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Many older adult learners recognized that technology is constantly evolving, making digital literacy a necessary skill rather than a luxury. For some, IT use had expanded their ability to communicate, access services, and learn new information, reinforcing its relevance in daily life. Others admitted feeling left behind in the digital age and were eager to “catch up,” while a smaller group remained cautious, acknowledging its usefulness but also emphasizing challenges such as misinformation, security risks, and the need for education to navigate these issues safely. As one older adult reflected, “I want to learn more. When technology was around, I was older, right? And I didn’t have the experience. I didn’t have anyone to show me what to do.”
Quantitative findings showed clear patterns. All older adult learners with high digital self-efficacy reported high understanding of the importance of IT, while those with low self-efficacy were only associated with low-medium understanding. Education level also influenced outcomes: those with college or high school education were mostly associated with high understanding, whereas middle school-educated older adult learners were more likely to be in the low-medium or medium ranges. In ATTQ scores, nearly all learners in the high or medium-high categories reported high or medium understanding, with no one in these groups reporting low change. A similar pattern emerged with CPQ-12, where high or medium-high scores were consistently linked to high understanding, while low-medium CPQ-12 levels aligned more with medium or low-medium outcomes.
Physiological measures also revealed trends. Several older adult learners with low SCL arousal reported high change in understanding, though no clear relationships emerged with visual attention metrics such as fixation rate, visit rate, or visit duration.
Gender differences were evident in both attitudes and measured change. Women tended to frame IT as a tool for personal empowerment, describing how learning boosted confidence, reduced fear, and opened new opportunities for connection and exploration. As one administrator noted, “We’re empowering them… the more we expand this, the more resources we’re going to be able to connect those seniors with.” Men, on the other hand, focused more on IT and its functional utility for accessing services, managing finances, and gathering information, while also voicing greater concerns about security risks and information overload. Interestingly, in measured outcomes, all men were in the high category for change, whereas women appeared in both high and medium categories.
Administrators emphasized the importance of IT as a tool for digital inclusion and community engagement. Administrators noted that digital literacy programs empower older adults by providing them with the skills needed to navigate essential services such as banking, healthcare, and government resources. They also highlighted that expanding digital literacy programs could help prevent social isolation by enabling seniors to stay connected through email, video calls, and online communities. Administrators further pointed out that IT is no longer merely an option but a necessity, especially as public services increasingly transition to digital platforms. Creative uses of IT were also discussed, such as helping seniors digitize personal archives like old photos and video home systems (VHS) tapes to share with family and preserve memories. Table 23 summarizes the key takeaways of psychological learning outcomes (a learning outcomes code). 
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	Older adult learners with high digital self-efficacy and CPQ-12 scores were more likely to report high increase in confidence gains. Women older adult learners often linked their confidence to empowerment and social sharing, while men older adult learners emphasized task-specific improvements.

For digital confidence and competence skills gains were associated with higher self-efficacy and ATTQ scores, with women learners applying skills creatively and men learners focusing on practical tasks.

For understanding the importance of IT, 22% reported high increase, 67% medium increase, and 11% no change. Older adult learners increasingly recognized the importance of IT in communication, accessing services, and staying informed. Women older adult learners emphasized personal empowerment, while men older adult learners focused on functionality and security.

Overall, the training fostered meaningful psychological growth, though outcomes varied by individual characteristics and learning styles.



Behavioural Learning Outcomes
In terms of the ability to apply digital skills, older adult learners demonstrated varied outcomes following the training. Among the 18 older adult learners, 11 older adult learners were in the “medium” increase category. Three older adult learners were in the “high” increase category, while two older adult learners fell in the “low” increase category. One older adult learner was in the “no change” category, and one older adult learner was in the “negative” increase category. See Figure 20 below
[bookmark: _Ref203690697][bookmark: _Toc205887732]Figure 20: Ability to Apply Digital Skills Learned Among Older Adults
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While some older adult learners demonstrated growing confidence in using digital tools, others required ongoing support to reinforce their learning, whether through technical guidance for troubleshooting common issues or motivational encouragement to persist in using their devices independently. The HPL instructor observed that several learners returned multiple times for refresher courses, underscoring the need for ongoing digital education beyond the initial four-week program. Older adult learners with prior digital experience were more likely to integrate new skills into daily life, while those entirely new to technology faced steeper learning curves.
Administrators reported that some older adult learners successfully embraced digital tools for both creative and practical purposes, using them to develop personal projects or enhance daily routines. As one administrator noted, “They enjoy doing that… because they have all these ideas that, hey? There’s a new piece of technology that I can actually put my ideas into action pretty quickly.” However, challenges persisted for learners with little prior exposure, with some expressing frustration when confronted with more complex tasks, such as downloading files or managing device settings. One older adult learner recalled explaining incognito mode to a peer and seeing their relief at understanding pop-up issues, while the instructor reflected, “The four weeks might be too little to see a huge jump, but they did gain more confidence in their ability to learn.”
In terms of digital self-efficacy, all older adult learners with “high” levels were associated with “high” ability to apply digital skills learned, whereas those with “low” or “low-medium” self-efficacy appeared only in the corresponding lower categories. Education level showed a similar pattern: college-educated learners were found only in the “high” or “medium” categories, while those with middle school education or lower were more often in the “low” or “low-medium” categories. 
For ATTQ, nearly all older adult learners in the “high” category reported “high” ability to apply digital skills learned. Likewise, those with “high” CPQ-12 levels tended to score “high” or “medium,” while “low-medium” CPQ-12 learners more often reported “low-medium” or “medium” outcomes.
Skin conductance data indicated that “low” SCL arousal was frequently associated with “high” ability to apply digital skills learned, although “medium” and “high” SCL arousal learners also consistently reported “high” scores. Eye-tracking metrics (AOI fixation rate, overall fixation rate, visit rate, and average visit duration) showed no consistent relationship with changes in the ability to apply digital skills learned.
Regarding intention to pursue further digital literacy training, older adult learners demonstrated varying levels of increased motivation. Among the 18 older adult learners, 12 were categorized in the “high” increase category. Four older adult learners were in the “medium” increase category, while two older adult learners reported only a “low” increase category. No older adult learners were in the “no change” or the “negative” increase category. See Figure 21 below.
[bookmark: _Ref201948793][bookmark: _Toc205887733]Figure 21: Intention to Pursue Further Digital Literacy Training Among Older Adults
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In terms of digital self-efficacy, all older adult learners with “high” levels expressed a “high” intention to pursue further digital literacy training. College-educated learners also consistently reported “high” intention, with no clear trends emerging among other education levels.
For ATTQ, several learners in the “high” category likewise reported “high” intention to pursue further training. CPQ-12 data showed the same pattern, with “high,” “medium-high,” and even some “low-medium” scorers demonstrating “high” intention. Skin conductance data indicated that all learners reported “high” intention regardless of arousal level. Eye-tracking metrics (AOI fixation rate, overall fixation rate, visit rate, and average visit duration) showed no consistent relationship with intention to pursue further training.
Gender analysis revealed that both men and women displayed strong willingness to continue, though differences emerged in how motivation was expressed. A higher proportion of women fell into the high increase category, frequently sharing training experiences with peers and reinforcing their own and others’ intentions to continue learning. One woman explained, “I want to learn more, but I want to know what else there is besides what we already covered,” reflecting a curiosity that extended beyond basic skills. Men showed more variation, with some focusing on advanced or specialized skills over repeating general sessions, and a few reporting low or no change in intention.
The HPL instructor observed that enthusiasm for training was often socially reinforced, explaining that “there is an infectiousness to it that they were spreading their eagerness around.” This peer-driven momentum was echoed by administrators, who emphasized that older adult learners viewed digital literacy as an ongoing process. As one administrator noted, “I don’t think it stops there with searching information. I think they're going to want to learn more about searching in specific areas about specific items.” Together, these findings suggest that the desire to pursue further training was shaped not only by individual confidence but also by the social environment in which the learning took place. Table 24 summarizes the key takeaways of behavioural learning outcomes (a learning outcomes code).
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	Regarding the ability to apply digital skills learned, outcomes varied: 17% of learners showed a high increase, 25% medium, 28% low, 18% no change, and 12% a negative increase.

Some older adult learners had reading literacy challenges, which meant they relied heavily on their peers during training. This reliance hindered their ability to independently retain and apply the skills afterward.

In future training programs, it may be helpful to provide additional instructional support or use device interfaces with accessibility features such as text-to-speech or simplified readability options.

In terms of intention to pursue further digital literacy training, 56% of learners reported a high increase, 33% medium, 6% low, and 6% no change, with no negative responses. High intention was strongly associated with high digital self-efficacy, education, and CPQ-12 scores.

Women older adult learners were more likely to express strong enthusiasm and share their experiences with peers, while men learners showed more varied motivation, often preferring advanced or specialized training. 

Both instructors and administrators observed that many learners viewed digital literacy as a continuous journey, with growing interest in expanding their skills beyond the basics.



Benefit Learning Outcomes
In terms of information behaviour, older adult learners exhibited varying levels of improvement following the digital literacy training. Among older adult learners, 11 were in the “low” increase category. Three older adult learners were in the “high” increase category. Three older adult learners were in the “medium” increase category. One older adult learner was in the “no change” category, and one older adult learner was in the “negative” change category. See Figure 22 below.
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Administrators emphasized that digital literacy programs aim to build knowledge in response to this shift, ensuring that older adults can interact with essential services such as banking, email communication, and online information retrieval. Administrators also noted that removing the initial fear of technology was a key factor in improving information behaviour. One observation also showcased that as older adults gained comfort using basic tools (such as a mouse or voice commands), they became more inclined to explore additional digital resources. Furthermore, administrators also noted the social component of information-seeking, where family ties and personal attributes influenced digital engagement. 
Regarding gender differences, women older adult learners in the high increase category (5 of 5) were more likely to emphasize search accuracy and efficiency. A woman older adult learner described how she had become more selective in her searches after learning about trusted websites and online security icons, highlighting a greater awareness of credibility in digital spaces. Another woman older adult learner discussed how she relied on Google for information but had improved her ability to navigate beyond search results, recognizing the importance of exploring full websites rather than just scanning search summaries. Another woman older adult learner mentioned that she searched for dietary restrictions related to Celiac disease, indicating a focus on using digital tools for personal health management. 
In contrast, men older adult learners in the “high” increase category were more likely to use information-seeking for practical purposes, such as checking product availability or conducting health-related research. A man older adult learner described how he used Google to verify store inventory before visiting in person, demonstrating a goal-oriented approach to digital searches. 
Among those with moderate engagement in digital information-seeking, women older adult learners were more likely to explore new search strategies and tools, such as voice search and phrase refinement. One woman explained that she began using the microphone feature to dictate searches, which saved her time and improved accuracy. In contrast, men with moderate engagement reported greater difficulty in fully grasping digital search processes. As one male learner reflected, he had learned from the training but was “not a fast learner” and found that “nothing really grasp [ed],” indicating challenges in retaining and applying strategies consistently.
For older adult learners in the “low” to “no change” categories, women were more likely to express a desire for additional assistance, such as structured notes or in-person library guidance, while men in these categories generally had lower information behaviour overall. Women tended to focus on refining search accuracy and building security awareness as one woman noting that she was now “more selective” after learning about trusted sites and recognition icons. Men with high engagement were more likely to use search tools for targeted, goal-oriented purposes, such as checking store availability or researching health information. However, engagement levels among men varied widely, and some continued to struggle with applying search skills effectively.
Administrators emphasized the broader importance of these skills, observing that “everything is going digital… now needs you to have an email, everything needs you to know how to interact, even at a very basic level with a smartphone or computer.”
Older adult learners with high digital self-efficacy were consistently associated with “high” levels of information behaviour change, while those with low self-efficacy appeared only in the “low” or “medium” categories. One participant reflected on this shift, noting they had become “more selective” when choosing trusted sites.
Education level also shaped outcomes. Learners with college or high school education were more likely to report “high” levels of change, whereas those with middle school education or lower tended to fall in the “low” to “medium” categories and often expressed a need for additional structured guidance.
Patterns were also evident in ATTQ scores. All learners in the “high” ATTQ group reported either “high” or “medium” levels of information behaviour change, and none in the “medium-high” ATTQ group showed “low” change.
Skin conductance data revealed that learners with low SCL arousal frequently achieved “high” information behaviour change, although high-arousal learners also reached similar outcomes.
Gender differences were also notable as men older adult learners were consistently represented in the “medium” to “high” categories, often using search tools for goal-oriented tasks such as checking store availability or researching health information. However, engagement varied; as a man older adult learner remarked, “I learned from the training. Yes, I did. But I'm not a fast learner. Nothing really grasp.” Women older adult learners appeared across all categories but were more likely to be in the lower ranges. Those with moderate engagement often focused on refining search accuracy and security awareness, experimenting with strategies such as voice search to save time and improve precision.
In terms of well-being, older adult learners exhibited varying levels of improvement as a result of the digital literacy training. Among the 18 older adult learners, eight older adult learners were in the “medium” increase category, and three older adult learners were in the “high” increase category. Five older adult learners were in the “no change” category, while two older adult learners were in the “low” increase category. See Figure 23.
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Both men and women older adult learners reported positive well-being outcomes, though they differed in how they described and experienced these benefits. Women in the high improvement category often emphasized the social and emotional aspects, feeling more connected to family, experiencing pride in their achievements, and gaining inclusion in their loved ones’ digital worlds. One woman explained that learning digital skills enabled her to communicate more effectively with her children, making her feel part of their daily lives.
Men older adult learners, in contrast, more frequently associated well-being improvement with purpose and cognitive engagement. For example, a man older adult learner described how attending digital literacy classes gave him a reason to leave the house and interact with others, easing feelings of social isolation. Another man older adult learner reflected that the training made him feel “smarter” and more capable, reinforcing his sense of identity. While both groups benefited, women tended to highlight emotional and social growth, whereas men placed greater emphasis on mental stimulation and structured participation.
Administrators consistently observed that digital literacy training enhanced both emotional and mental well-being, reinforcing older adults’ capacity to learn new skills and adapt to technological change. They described the programs as not only equipping learners with technical abilities but also fostering confidence, resilience, and community connection. These perspectives were echoed in learner and instructor accounts: “I did a little speech over at the food bank and I took the microphone and I never would have done that if I hadn’t done the Zoom and felt comfortable doing that in front of an audience” (older adult); “It impacted me in a positive way because I was able to come in, sit, listen to the teacher… you could still hear” (older adult); “I saw a lot of improved mood. I saw a lot of goodwill and I saw a lot of excitement there… it was nice to see that they had so much eagerness to learn” (instructor).
[bookmark: _Toc196739809]Older adult learners with “low” digital self-efficacy were only associated with “low-medium” levels of well-being change, whereas those with “high” digital self-efficacy consistently reported “high” levels of improvement following the training. Education level also showed a clear relationship: learners with college or high school education were more often in the “high” well-being change category, while those with only middle school education were more frequently in the “low-medium” category. No significant trends emerged in other demographic categories.
Patterns in ATTQ scores were less consistent overall, though there was a notable clustering of “high” well-being change among learners with “high” ATTQ levels. CPQ-12 results showed a stronger trend as those with “high” CPQ-12 levels were most often associated with “high” well-being change, while older adult learners with “low-medium” CPQ-12 levels frequently reported “low-medium” outcomes.
Skin conductance data suggested that learners with “low” SCL arousal often reported “low-medium” well-being change, while those with “high” or “medium” SCL arousal tended to report “high” improvements. For instance, several individuals in the “high” SCL arousal category rated their well-being change as “high.” 
Eye-tracking data revealed no consistent relationship between well-being change and any measured visual attention metric, including AOI fixation rate, overall fixation rate, visit rate, or average visit duration. showcases key takeaways for learning outcomes in benefits. Table 25 below summarizes the key takeaways of benefit learning outcomes (a learning outcomes code).
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	Regarding information behaviour, 72% of learners experienced moderate to high improvement in their ability to find, evaluate, and use digital information, conduct online transactions, and perform digital tasks.

Women older adult learners in the high improvement category emphasized search accuracy, credibility, and health-related research, while men learners focused on practical tasks like checking store inventory.

In terms of well-being, 72% of older adult learners also reported at least some improvement, with 17% showing high gains.

Women older adult learners highlighted emotional and social benefits, such as feeling more connected to family and experiencing a sense of accomplishment. Men older adult learners emphasized cognitive stimulation and reduced isolation, often linking training to a renewed sense of purpose.

Administrators and instructors observed that digital literacy training not only enhanced technical skills but also contributed meaningfully to older adult learners’ confidence, mood, and social inclusion.



[bookmark: _Toc203299342]


[bookmark: _Toc206064786] DISCUSSION
This chapter discusses the findings presented in the previous chapter and reflects upon important constructs that shape the delivery of mobile public library-led digital literacy training to older adults living in social housing. First, the high-level research question is answered followed by the lower-level research questions; then a generated research model based on the thesis’s findings is described.
[bookmark: _Toc203299343][bookmark: _Toc206064787]High-level RQ #1
Recall research question (RQ) #1: How does the inclusion of mobile training and socialization in the delivery of public library-led digital literacy training impact the learning outcomes of older adults living in social housing who take the training?
As the findings report, the inclusion of mobile training and socialization components in the delivery of public library-led digital literacy training had a significant impact on the learning outcomes of older adult learners in social housing. Mobile training delivered on-site reduced both psychological and logistical barriers to participation. Almost all older adult learners emphasized feeling more comfortable and less intimidated by the training due to its accessibility and familiarity, which helped increase their willingness to engage. For example, the convenience of not having to leave their building was cited as a key motivator to attend and complete the training. This familiarity also reduced anxiety, particularly for older adult learners with mobility challenges or digital stress. Administrators also confirmed these findings but highlighted challenges such as equipment setup and maintaining engagement. Despite these barriers, the mobile format played an essential role in promoting inclusion and retention.
The MUXL component of the training further supported the training program's mobile design, bringing the technology directly to learners. However, some elements of the mobile setup introduced challenges. The confined space, unclear visuals, and biometric tools were occasionally distracting or obstructive, and several older adult learners felt rushed during their sessions. Limited time to complete tasks or seek clarification contributed to feelings of pressure, particularly for those less familiar with digital devices. These issues were compounded for some learners by a lack of follow-up or pacing accommodations, which impacted their ability to retain skills. Eye-tracking and skin conductance data supported these accounts. Older adult learners showed low to medium attention levels, with only a few demonstrating high engagement. Women older adult learners, displayed higher skin conductance and attention levels, suggesting greater emotional and cognitive investment.
By delivering training directly to social housing sites, the HPL-led tablet training program helped mitigate some of the financial and logistical barriers that disproportionately affect older adults living in poverty, enabling greater participation and more equitable learning outcomes. As mentioned in the literature review section of this thesis, older adults in social housing often experience intersecting vulnerabilities related to poverty, which can exacerbate barriers to digital literacy participation. These vulnerabilities include constrained financial resources, limited or no access to up-to-date digital devices, and unreliable internet connectivity, as well as minimal prior exposure to technology in educational or occupational contexts (Dzerounian, 2022). Such conditions not only limit opportunities for independent digital learning but also increase reliance on community-based initiatives like public library-led mobile training. 
The public library played a pivotal role in addressing the needs of older adults in social housing. Beyond serving as a training provider, the library acted as a trusted and familiar institution that lent legitimacy to the training program, thereby increasing participants’ willingness to engage. Its established reputation for community service fostered a safe and nonjudgmental learning environment, which was particularly important for learners experiencing digital stress or low confidence. The library’s capacity to mobilize resources, deliver mobile training directly to housing sites, and incorporate socially supportive elements such as peer-pairing extended its impact beyond skills acquisition. For older adults with limited mobility, restricted financial means, and minimal prior exposure to technology, the library’s involvement helped mitigate structural barriers and promoted sustained participation, contributing to both digital inclusion and social connectedness in this population.
In terms of socialization, encouragement by others played a central role in shaping both engagement and psychological outcomes. Many older adult learners reported that peer support, encouragement, and learning alongside familiar individuals increased their confidence and motivation. This aligns with Bandura’s SCT (1999), which highlights how verbal persuasion and observational learning improve digital self-efficacy. Administrators and the instructor also recognized the importance of fostering a socially supportive environment. Strategies like peer-pairing and buddy systems helped many learners navigate the training, though challenges arose when some participants became overly dependent on peers. This occasionally led to frustration among those attempting to focus on their own learning. These findings underscore the importance of balancing peer-based support with accessible individual assistance to avoid placing an emotional or instructional burden on other learners.
In terms of gender differences for RQ #1, older adult learners exhibited distinct preferences along gender lines in spatial setup, instructional needs, and emotional responses to the mobile digital literacy training. Women older adult learners emphasized the comfort and safety of receiving training on site, which reduced anxiety and supported concentration. Men older adult learners focused more on physical classroom organization, such as seating and visibility, to minimize distractions. Women older adult learners also gravitated toward communication and everyday applications, while men learners preferred technical topics like device security. In addition, the eye-tracking data revealed that women older adult learners showed more frequent and sustained attention across screen elements, suggesting deeper cognitive engagement. These patterns align with existing literature on gender differences in ICT use, which consistently finds that women are more likely to adopt technology for relational and communication purposes, while men tend to use it for task-oriented or technical objectives (e.g., Cooper, 2006; Kim et al., 2017).
Overall, the combined influence of mobile delivery and structured socialization in the delivery of public library-led digital literacy training created an emotionally safer, more accessible learning environment that encouraged engagement and skill development among older adults in social housing. However, findings also revealed a need for adaptable pacing, enhanced visual aids, and consistent follow-up.
[bookmark: _Toc203299347][bookmark: _Toc206064788]Lower-level RQ #2
Recall RQ #2: What is the effect of reciprocal causation between a learner’s attributes, a learner’s behaviours, and the learning environment on the delivery of mobile public library-led digital literacy training that incorporates socialization components for older adults living in social housing? To answer RQ #2, discussion of the findings is organized around the three interdependent components of reciprocal causation outlined in Bandura’s SCT (1999): learner attributes, learner behaviours, and the learning environment. 
In terms of the reciprocal causation between learner attributes and learner behaviours, it was found that older adults’ learner attributes significantly shaped their behaviours, particularly regarding motivation, ICT use, and digital information behaviour. For instance, older adult learners with strong family support often exhibited higher motivation to engage with digital literacy training, driven by their desire to stay connected with family through technology. One older adult mentioned their granddaughter teaching them how to text message, highlighting familial influence directly impacting their behavioural engagement with digital devices. Conversely, older adult learners facing limited support systems demonstrated behaviours such as reduced ICT use and lower motivation levels. For example, some older adults expressed hesitancy to seek assistance due to perceived impatience from family members, which negatively affected their behavioural engagement in digital literacy activities. 
Regarding learner behaviour influencing learner attributes, it was evident that the actions and experiences of older adult learners during digital literacy training shaped their self-efficacy, support-seeking tendencies, and levels of digital stress. Older adults who actively engaged in peer-support systems described enhanced confidence and reduced digital stress. For example, positive peer interactions, such as collaborative problem-solving, reinforced their confidence and willingness to persist with challenging digital tasks. In contrast, negative peer experiences, such as dominance or impatience from peers, exacerbated digital stress and decreased motivation, illustrating a clear reciprocal relationship where learner behaviour directly influenced learner attributes. This aligns closely with Bandura's SCT (1999) theory, demonstrating a bidirectional relationship wherein learner attributes and behaviours mutually influence and reinforce each other.
In terms of the learning environment’s effect on learner attributes and learner behaviours, the findings showed that there was a predominantly linear relationship of the learning environment influencing learner attributes and learner behaviours rather than a reciprocal one. The mobile nature of training and public library-led delivery notably enhanced accessibility and engagement, directly influencing learners' motivation and digital self-efficacy positively. Older adult learners repeatedly praised the convenience of on-site training, indicating that ease of physical access significantly boosted their participation and reduced barriers associated with mobility constraints. For instance, one older adult learner highlighted the convenience of on-site training as critical to their ability to attend regularly, thereby enhancing their motivation and reducing digital stress. However, learner attributes or behaviours did not reciprocally influence the learning environment such as the physical setup or instructional pace, which remained relatively constant and externally determined. For example, while older adults suggested improvements like better seating arrangements or slower instruction pace, their feedback did not actively alter the training structure during the study period, underscoring the primarily unidirectional influence of the environment on learner attributes and behaviours.
Regarding the role of the learning environment on the mobile nature of the public library-led training, it was evident that the mobile public library-led training significantly shaped learners' motivation, digital self-efficacy, and participation levels. The accessibility and convenience of the mobile public library-led training facilitated active participation, especially among learners with physical mobility constraints or transportation issues. Older adult learners emphasized the benefits of having training delivered directly to their residential locations, noting reduced barriers and increased comfort during sessions. However, learning environment factors such as classroom noisiness and poor lighting conditions negatively impacted some learners' engagement and learning outcomes. For example, older adults described difficulty concentrating and comprehending instructional content due to excessive background noise and visual impairments caused by inadequate lighting.
With respect to the role of encouragement by others within the learning environment, encouragement significantly influenced older adult learners' attitudes and engagement with digital literacy training. Positive reinforcement and support from peers, family, and instructor enhanced learners’ motivation, confidence, and persistence with challenging tasks. For example, older adults who received patient and respectful guidance from peers reported increased self-efficacy and reduced digital stress, reinforcing their willingness to continue learning. Conversely, a lack of encouragement or negative interactions, such as impatience or dominance from peers, led to frustration, decreased motivation, and withdrawal from active participation. This finding highlights the critical role of supportive interactions within the learning environment in facilitating positive learning outcomes and underscores the importance of fostering a respectful and patient atmosphere for older adult learners.
For gender differences in RQ #2, women older adult learners placed high value on social and emotional encouragement, often citing relational benefits such as connecting with family and participating in group chats. They demonstrated persistence in overcoming digital challenges, especially when supported by peers or the instructor. In contrast, men older adult learners emphasized independence and task-based goals, focusing on troubleshooting and device management. While both groups were motivated, they differed in how they responded to setbacks and instructional delivery.
Overall, reciprocal causation among learner attributes, behaviours, and the learning environment significantly impacted the delivery and effectiveness of mobile public library-led digital literacy training with socialization components. Learner attributes and behaviours mutually influenced each other, reinforcing the bidirectional relationship described by Bandura's SCT (1999). However, the learning environment primarily influenced learner attributes and behaviours in a linear fashion, shaping participation and engagement through accessibility, convenience, and interpersonal interactions. These findings collectively demonstrate the complex interplay of attributes, behaviour, and environment on the successful delivery of digital literacy training for older adults (65+) living in social housing.
[bookmark: _Toc203299351][bookmark: _Toc206064789][bookmark: _Toc203299350]Lower-level RQ #3
 Recall RQ #3: What role does public library-led digital literacy training have on the psychological, behavioural, and benefit learning outcomes of older adults residing in social housing who undergo this training? To answer RQ #3, findings are organized around the three main components of learning outcomes: psychological, behavioural, and benefit. Each type of learning outcome reflects a distinct dimension of change observed among older adult learners who participated in the digital literacy training. 
In regard to psychological learning outcomes, the public library-led digital literacy training demonstrated a significant effect on older adult learners’ digital self-efficacy, confidence, and overall comfort with technology. Older adult learners frequently reported increased confidence and reduced digital stress after participating in the public library-led training sessions. Many older adult learners also emphasized the importance of patient and respectful instruction from public library instructor in alleviating anxiety and uncertainty associated with digital tools. 
[bookmark: _Toc203299352]For example, several older adult learners mentioned how the instructor created a safe environment that enabled them to confidently troubleshoot basic digital issues independently. Additionally, older adult learners appreciated the instructor as they delivered clear explanations and hands-on demonstrations. This helped in boosting older adult learner’s psychological outcome in terms of digital skills confidence, digital skills competence and understanding of the importance of IT.
Further, older adult learners described feeling less intimidated by technology and more willing to “try things” independently, particularly when the instructor provided visual aids, and allowed time for questions. This type of supportive instruction helped reduce fear and create a space where learners felt safer to experiment with digital tasks.
However, digital skills confidence remained low for some older adult learners. For instance, some older adult learner found that the pace was too fast with inconsistent one-on-one support, and that there were also environmental distractions such as noise, and unclear screen projections which collectively contributed to feelings of confusion or self-doubt. 
In these instances, digital skills confidence was undermined, particularly among older adult learners who began the training with high digital stress or limited prior ICT use. The findings also revealed that those who did not receive adequate support often continued to rely on others for guidance and felt uncertain in their ability to navigate their tablet independently. This reliance sometimes caused tension with peers, especially when the pairing was not a good fit or when peers felt distracted by the additional support demands while trying to focus on their own learning.
These findings were supported by CPQ-12 and ATTQ questionnaire results. In terms of the difference between pre- and post-training ATTQ results, there was a slight decline in the belief among older adult participants that they should be encouraged to use computer technologies. Regarding changes in the pre- and post-training CPQ-12 responses, there was a slight improvement in digital proficiency reported by the older adult participants, with significant gains in multimedia usage and calendaring tasks. 
Regarding understanding the importance of IT, public library-led digital literacy training significantly enhanced older adult learners' recognition of the critical role that technology plays in modern daily life. Older adult learners frequently reported an increased appreciation for the value of IT skills, particularly regarding their relevance to maintaining social connections and accessing essential services independently. For example, many older adult learners highlighted how learning to navigate digital platforms effectively allowed them to stay connected with family through video calls, messaging apps, and social media, reducing feelings of isolation. Furthermore, older adult learners recognized the practical understanding of the importance of IT in facilitating access to essential services such as their online banking, filing their taxes, healthcare, and government services.
With respect to behavioural learning outcomes, older adult learners demonstrated noticeable improvements in their ICT use, digital information behaviour, and sustained motivation for digital engagement as a direct result of the public library-led training received. Older adult learners actively incorporated new digital skills into daily routines, such as securely navigating online resources, differentiating between secure and non-secure websites, and utilizing practical digital communication tools. For instance, several older adult learners highlighted their ability to manage passwords effectively and recognize potential cybersecurity threats, skills directly learned during training sessions. Furthermore, structured training facilitated consistent practice and exploration beyond the sessions themselves, motivating older adults to integrate technology more comprehensively into everyday life.
Regarding the ability to apply digital skills learned, the public library-led digital literacy training played a key role in enabling many older adult learners to integrate newly acquired skills into their daily routines. The structured, supportive environment fostered by the public library helped older adult learners gradually build competence across tasks such as navigating websites, using incognito mode, and troubleshooting basic device issues. The availability of knowledgeable instructor and the opportunity to return for refresher sessions reinforced skill retention and practical application, especially for learners who needed extra time or guidance. The public library-led training also offered older adult learners a familiar and accessible space to experiment and apply their skills without judgment. 
For those with prior ICT use, the training served as a bridge to deeper engagement, allowing them to pursue personal or creative goals. However, older adult learners with limited digital backgrounds or low initial confidence sometimes required additional reinforcement and continued to depend on others even after training, suggesting that the duration and intensity of the training may need to be adjusted to support full autonomy.
With respect to the intention to pursue further training, the public library-led digital literacy training program successfully cultivated a culture of lifelong learning among older adult learners. The inclusive and welcoming atmosphere of the public library encouraged learners to view digital education not as a one-time intervention, but as an ongoing journey. The instructor reported that enthusiasm often spread organically, with learners sharing their positive experiences with peers and encouraging others to participate. This social diffusion of motivation, supported by the library’s role as a trusted community space, enhanced older adult learners’ commitment to continued digital growth. Administrators also noted that many older adult learners expressed curiosity beyond basic tasks, asking for guidance on more advanced topics such as navigating library apps or conducting specialized online searches. The training’s emphasis on empowerment rather than mere instruction is a critical component of the success of a digital literacy training sustained interest. As a result, a large proportion of older adult learners reported moderate to high intention to seek further digital training, with many articulating specific goals for their future learning paths. 
In terms of benefit learning outcomes, public library-led digital literacy training delivered substantial real-world benefits that directly improved older adult learners’ quality of life. Older adult learners cited enhanced social connections, increased access to online services, and improved personal independence as major outcomes of the training. Many older adult learners reported that digital literacy allowed them to engage more frequently and meaningfully with family through video calls and messaging platforms, effectively reducing feelings of isolation. Additionally, practical life benefits such as independently accessing online banking, healthcare information, and government services were commonly noted by participants. The accessibility and structured format of public library-led training directly contributed to these outcomes, highlighting its role in significantly enhancing older adult learners’ daily living experiences.
Regarding information behaviour, older adult learners who participated in the public library-led digital literacy training typically exhibited notable improvements in how they searched for, assessed, and used information. The training helped many older adult learners overcome initial fears of using digital tools, making them more confident and selective in navigating the internet. Several older adult learners reported becoming more aware of trusted websites and online security features and began using features like voice search to streamline their information-seeking behaviour. The public library setting, combined with the supportive approach of the instructor, provided a safe space for older adult learners to ask questions and apply new strategies. 
Administrators emphasized the importance of building foundational comfort with technology, such as using a mouse or understanding browser functions. This in turn motivated older adult learners to explore information resources independently. While some older adult learners still struggled with retaining or applying complex digital search strategies, particularly among those with low digital self-efficacy or limited education, the public library-led training was instrumental in introducing a practical, real-world understanding of how to navigate digital information for both personal and everyday tasks.
In regard to well-being, the public library-led digital literacy training contributed positively to older adult learners’ emotional, cognitive, and social experiences. Older adult learners frequently reported feeling more confident, socially included, and mentally stimulated because of the training. The instructor’s encouragement and the group-based learning environment helped foster a sense of community and mutual support. For many, the public library-led training served as more than just a skills workshop, it became a source of empowerment. 
Administrators also viewed the public library’s role as central in creating an accessible and welcoming atmosphere that recognized older adult learners’ capacity to grow and adapt. While some older adult learners found the pace or content overwhelming, the majority expressed that the training improved their mood, self-perception, and overall outlook on aging.
In terms of gender differences for RQ #3, psychological and behavioural outcomes reflected distinct orientations to technology. Women older adult learners expressed confidence through emotional and relational growth, often linked to peer support and communication tasks. Men older adult learners expressed confidence in terms of task completion and technical mastery. Women older adult learners were more likely to highlight the social and communal aspects of applying digital skills and pursuing further training, while men older adult learners emphasized content relevance, structure, and alignment with personal learning goals.
Overall, public library-led digital literacy training played a pivotal role in fostering a comprehensive understanding among older adult learners of the significance of IT skills. The training effectively bridged the gap between theoretical knowledge and practical application, underscoring the essential nature of digital competencies in enhancing quality of life, autonomy, and meaningful social engagement for older adults living in social housing.
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Recall RQ #4: What role does mobile digital literacy training have on the psychological, behavioural, and benefit learning outcomes of older adults residing in social housing who undergo this training? To answer RQ #4, this section examines how the mobile delivery of the digital literacy training shaped the psychological, behavioural, and benefit learning outcomes of older adults in social housing. 
Overall, the mobile nature of the training played a crucial role in supporting older adult learners in social housing by delivering digital literacy sessions directly to their residential communities. By bringing the training on-site, the program eliminated many of the barriers older adult learners in social housing traditionally faced, such as transportation challenges, and unfamiliar environments. 
The older adult learners did not have to travel to distant libraries or purchase their own tablets, as all devices and instruction were provided free of charge. This helped foster a sense of inclusion and equity, particularly for those with mobility limitations or financial constraints. Additionally, the familiar residential setting and consistent presence of the same public library instructor contributed to a greater sense of comfort, safety, and trust over the four weeks of training. The on-site delivery approach allowed older adult learners to feel more at ease engaging with new technologies, which in turn supported better retention of digital skills over time. Administrators and the instructor also noted that this approach helped older adult learners feel that the training was for them, rather than something they had to seek out independently, increasing both participation, trust and emotional safety in the training.
With respect to digital skills confidence, mobile digital literacy training delivered in the MUXL vehicle had a mixed impact on older adult learners’ psychological learning outcomes. For example, some older adult learners reported a gradual increase in confidence as they engaged with the tasks inside MUXL, particularly when they were able to understand and complete digital tasks with step-by-step guidance. However, several older adult learners expressed that the layout and structure of the MUXL training task sheets were confusing, especially when visual cues were placed after instructions rather than before. This lack of clarity hindered their ability to feel competent at the outset of the tasks, and many requested that future MUXL sessions include more visible examples and extended time for review. In addition, the confined environment of the MUXL also affected comfort levels, with a few older adult learners noting that feelings of claustrophobia or discomfort with biometric equipment negatively influenced their engagement.
With respect to behavioural learning outcomes, the fast pace of the public library-led sessions also left some older adult learners feeling overwhelmed, reducing their confidence in their ability to absorb and apply digital concepts. While the mobile setting did offer accessible on-site learning, the psychological impact on confidence varied based on the environment, instructional approach, curriculum, and learner readiness.
Regarding digital skills competence, the mobile nature of both the public library-led and the MUXL training provided valuable exposure to practical tablet-based tasks. However, there were some challenges. For instance, older adult learners emphasized that the content in the MUXL training needed better pacing and clearer visual cues to support their competence. A barrier in the MUXL was the physical constraints of the vehicle space which felt claustrophobic or inaccessible (due to lack of the ramp working) to some older adults. While the MUXL offered a mobile and a unique opportunity to reach older adult learners in their residential communities rather than having them come to us. It was not without its challenges.
Despite these challenges, the mobile MUXL training still facilitated skill-building for some older adult learners, particularly when they received structured examples or were allowed to work through exercises at their own pace. However, to optimize competence outcomes, future mobile training formats would need to address pacing, comfort and visibility.
In terms of the ability to apply digital skills, the mobile format of the MUXL training allowed older adult learners to engage with realistic, context-specific digital tasks. However, like the psychological outcome findings, the learning environment and delivery design shaped how well they could later apply those skills. Some older adult learners found that the sessions were too short or rushed, preventing them from practicing and internalizing what they learned. They also shared that they were unsure of how to complete a task during the session, especially when the tasks lacked visual cues before the steps. 
Regarding intention to pursue further training, the mobile MUXL training appeared to stimulate curiosity among older adult learners but also generated frustration for those who felt constrained by time and unclear instruction. Some older adult learners appreciated the accessibility of the mobile training and expressed interest in continuing to build their skills, especially if future sessions addressed their needs for clearer guidance. Further, the intention to pursue further training was dependent on the older adult learners’ comfort within that setting. When the mobile training was experienced as rushed or confusing, some older adult learners were less inclined to return, whereas others remained motivated but emphasized the need for improved structure and atmosphere.
With regard to benefit learning outcomes, older adult learners who participated in the mobile MUXL training demonstrated varying levels of improvement in information behaviour, with their outcomes closely tied to how effectively the session content was delivered and supported. For some older adult learners, the hands-on tasks and immediate exposure to digital tools helped to demystify internet searches and improve comfort with accessing online information.
With respect to well-being, the MUXL training had both positive and negative implications for older adult learners. On the one hand, the initiative brought digital literacy training directly to social housing communities, increasing access for older adult learners who may otherwise face mobility or transportation challenges. This convenience contributed to a sense of inclusion and effort toward digital equity. On the other hand, there were some barriers such as the use of the ramp leading into the MUXL vehicle which led to accessibility issues among several participants with mobility challenges. Further, the logistics with parking the MUXL vehicle at CHH was challenging due to the lack of parking available at the onsite training location and the need for participants to travel to that location as some older adult learners resided in a different CHH building than where the onsite training occurred.
The physical setup of both the onsite classroom and MUXL vehicle played an influential role in shaping learner engagement and comfort. In the onsite classroom setting, room layout, lighting, and ambient noise varied between sessions, which sometimes created distractions or limited visibility of projected materials. These environmental variations occasionally influenced learners’ ability to follow along with demonstrations, particularly for those with visual or hearing impairments. Seating arrangements and proximity to the instructor also affected how easily learners could receive assistance or see visual cues. 
For the MUXL training setting, space constraints, such as the positioning of biometric equipment and the sequence of visual aids on the task sheets given to older adults influenced how confidently and efficiently older adult learners completed the given digital tasks. There were also some physical accessibility issues with the MUXL vehicle, such as the lack of functioning of the vehicle’s ramp and the availability of suitable parking near the training location, which added a challenge on transportation for participants from one location (where the mobile public library-led onsite training took place) and where the MUXL training took place. In addition, there were some environmental variables, such as temperature inside the MUXL (i.e., being cold or too warm for some seniors), natural light, movement in the vehicle disrupted participants and background noise, occasionally heightened discomfort or digital stress for learners. These factors directly shaped the nature and quality of observational data collected, as well as the biometric data and learner behaviour. 
In terms of how these factors influenced the study’s findings, variations in the physical and contextual environment of both the onsite classroom setting and the MUXL vehicle could have impacted not only engagement and performance during the sessions but also the interpretation of biometric and observational findings. For instance, heightened skin conductance or decreased attention levels in certain MUXL sessions may have been due to environmental discomfort rather than purely instructional or learner-related attributes. Similarly, observed hesitation and reduced task completion rates in both the onsite classroom and MUXL vehicle may have been due to environmental barriers such as unclear visuals, cramped seating, not clear enough lighting for seniors, rather than a lack of competence or motivation. 
Regarding gender differences for RQ #4, women older adult learners described the mobile training format as emotionally safe and motivating, noting that the familiar setting reduced anxiety and promoted a sense of inclusion. They also described helping peers and leading informal learning, with behavioural outcomes often tied to caregiving and communication. Men older adult learners valued the training for improving device management and technical tasks, but often expressed dissatisfaction when instruction lacked structure or clarity. When confidence was low, men older adult learners attributed this to environmental or instructional shortcomings, while women often framed challenges as personal or cognitive.
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Recall RQ #5: How does the incorporation of socialization elements within digital literacy training influence the psychological, behavioural, and benefit learning outcomes of older adults in social housing participating in the training? To answer RQ #5, this section examines how key socialization elements, particularly encouragement by others and observational learning, shaped the digital learning outcomes of older adults residing in social housing. 
In terms of encouragement by others and its influence on psychological learning outcomes, older adult learners frequently described social support as central to their digital literacy experience. Many older adult learners indicated that receiving encouragement, whether from peers, the instructor, or social housing staff which significantly increased their comfort, confidence, and willingness to persist through digital challenges. The group-based format fostered a sense of emotional reassurance, where asking questions and making mistakes felt acceptable. This supportive atmosphere was linked to stronger psychological outcomes, including reduced digital anxiety and increased openness to learning. Several older adult learners described the training environment as “welcoming” and “non-judgmental,” which helped mitigate feelings of intimidation often associated with technology use. However, some older adult learners also noted that group encouragement was not always effective; when sessions became overly social or unstructured, it occasionally disrupted their ability to focus or absorb information. For older adult learners, encouragement by others was more impactful when it was targeted and individualized. There was no mention of observational learning by older adult learners exclusively, however in the observations, the researcher noted that the peer in the MUXL training sessions often observed the user as they completed the tasks. 
With respect to digital skills confidence, digital skills competence, and understanding of the importance of IT, encouragement by others played a notable role in shaping these specific psychological learning outcomes. Older adult learners who received active encouragement were more likely to report high levels of digital skills confidence, especially when they were able to ask for help freely and received validation for their progress. Confidence often increased when encouragement came from peers who had similar experiences or from the instructor who guided them patiently through tasks. In terms of digital skills competence, encouragement appeared to facilitate repeated practice and fostered a learning environment where mistakes were framed as part of the process, leading to improved competence over time. Regarding understanding the importance of IT, older adult learners frequently discussed how encouragement helped them recognize the broader relevance of digital tools in their daily lives. For example, through shared stories and collective problem-solving, older adult learners began to see how digital skills could enhance communication, access to services, and personal independence. Encouragement thus served as both a motivational and interpretive force, supporting not only skill development but also deeper psychological shifts in how technology was valued.
Regarding encouragement by others and its influence on behavioural learning outcomes, older adult learners who received consistent support from peers, the instructor, or staff were more likely to apply digital skills in their daily lives and express intent to pursue further training. Encouragement by others often acted as a motivator, reinforcing the idea that they could use technology independently. 
For many older adult learners, having someone validate their progress or remind them that making mistakes was acceptable helped reduce hesitation and fostered greater willingness to experiment with devices outside of the classroom. Encouragement by others also increased persistence where older adult learners who were initially unsure about their capabilities continued practicing skills like emailing, searching for health information, or using apps, especially when they received positive reinforcement. In terms of intent to pursue further digital literacy training, encouragement by others created a sense of community and accountability that extended beyond the training period. Several older adult learners reported that they wanted to return for additional sessions specifically because of the support and camaraderie they experienced with others in the training.
With respect to the ability to apply digital skills, intent to pursue further training, and changes in digital information behaviour, encouragement by others contributed to improved behavioural outcomes. Older adult learners who were encouraged throughout the program, particularly in a non-judgmental and collaborative setting, they were more likely to translate their learning into real-world application. This included tasks such as managing personal devices, exploring library programs, and using online tools to meet practical needs. The presence of encouragement helped reinforce confidence in applying digital skills independently. In terms of intent to pursue further training, encouragement was often described as the reason learners felt inspired to continue and when others in the program shared their excitement or recommended more advanced courses. 
In terms of benefit learning outcomes, encouragement by others also shaped information behaviour. For example, older adult learners became more curious and strategic in their searching habits when they observed or were supported by others doing the same. Some described how peer support or instructor validation gave them the confidence to explore trusted websites, refine their searches, and engage with digital content more critically.
Regarding gender differences for RQ #5, women older adult learners viewed social support as central to their experience, often preferring group-based reassurance, pair work, and open discussion. Men older adult learners preferred private, direct forms of encouragement and described group settings as distracting. These patterns were also observed by the instructor and administrators, who noted that women older adult learners built stronger peer connections, while men older adult learners worked more independently and focused on task completion. Together, these findings highlight the need for flexible, gender-sensitive training approaches that accommodate both relational and task-driven learning preferences.  
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The discussion presented above offers a detailed account of how the mobile public library-led digital literacy training and the MUXL training sessions both supported the learning outcomes of older adult learners living in social housing. The findings highlight the role of learner attributes, learner behaviours, and the learning environment (including socialization components) in shaping psychological, behavioural, and benefit learning outcomes. Putting together these findings, a model was generated to describe the mobile public library-led training for older adults in social housing. This generated research model (see Figure 24) outlines the reciprocal causation relationships among learner attributes, learner behaviours, and the learning environment within a mobile, public library-led digital literacy training program incorporating socialization elements for older adults residing in social housing. 
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As depicted in Figure 24 above, learner attributes, learner behaviours, and the learning environment are critical interrelated factors influencing learning outcomes within a mobile public library-led digital literacy training incorporating socialization elements for older adults in social housing. The learning environment encompasses several essential elements, including mobile training delivery, public library-led instruction, encouragement by others, instructional quality, and smaller cohort sizes. These findings are supported by a recent scoping review of the older adult digital literacy training literature spanning the last ten years conducted by Munawar et al. (2025). The scoping review identified “Teaching Methods” and “Delivery Mode” as key constructs impacting the outcomes of the delivery of older adult digital literacy training. Notably, mobile on-site digital literacy training aligned closely with the scoping review's emphasis on flexible formats that reduce accessibility barriers. 
The generated research model situates learner attributes consisting of digital self-efficacy, digital stress, gender and motivation as mediating the relationship between the learning environment and learner behaviours. This aligns with the findings reported in Munawar et al.’s (2025) scoping review which emphasized the role of “Digital Proficiency” and “Gender” “Motivation” and “Support” in fostering positive learning outcomes. Further, Schreurs et al., 2017 mentioned how gender-based differences impact older adults’ engagement and learning outcomes in digital skills training programs, suggesting the need for tailored instructional approaches. 
The generated research model positions learner behaviour as comprising prior ICT use, hands-on training experiences, and continued ICT use post-training. These constructs have an impact on learner attributes (i.e., digital self-efficacy, digital stress, gender and motivation) and influence learning outcomes categorized into psychological (i.e., increased digital confidence and competence, understanding the importance of IT), behavioural (i.e., improved skill application, intention for further digital literacy training), and benefit outcomes (i.e., enhanced information behaviour and overall well-being).
The generated research model shows an influencing effect of the learning environment on both learner attributes and learning behaviour, which together have an impact on learning outcomes. The impact on psychological learning outcomes consists of increased digital skills confidence and improved digital skills competence. The impact on behavioural learning outcomes comprises increased ability to apply the digital skills learned and an increased intention to pursue further digital literacy training. The impact on benefit learning outcomes includes improved information behaviour and improved well-being.
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This chapter discusses the thesis’s research significance and contributions, including theoretical, practical, and methodological insights. This is followed by a summary of limitations and suggestions for future research directions.
This thesis investigated how mobile, public library-led digital literacy training impacts learning outcomes among older adult learners residing in social housing. In response to widening digital inequalities, it offers theoretical, methodological, and practical insights into how community-based institutions, particularly public libraries, can promote digital inclusion through accessible, socially supported, and context-sensitive training models.
The findings demonstrate that the training fostered psychological, behavioural, and benefit-based learning outcomes. Older adult learners developed greater digital self-efficacy, digital skills confidence, and digital skills competence, with several reporting an increased ability to apply digital skills in everyday life. However, learning outcomes were not uniformly experienced. 
Older adult learners with higher digital stress, limited prior ICT exposure, or lower levels of formal education often required repeated instruction or one-on-one support to feel comfortable applying skills independently. The role of encouragement by others emerged as a particularly influential factor in shaping outcomes, especially among women learners who described social support as critical to their experience. Even though SCT proved to be a helpful lens in interpreting the dynamic interactions among learner attributes, learner behaviour, and the learning environment, the limited ability of older adult learners to influence their environment, their classroom structure, pacing of the instruction, or helper availability revealed a partial realization of SCT’s reciprocal causation model.
This thesis also underscores the importance of the mobile and public library-led nature of the training, which reduced structural barriers, enabled convenient access, and allowed older adult learners to engage in familiar and supportive spaces. The MUXL delivery format, characterized by an on-site, flexible setup and peer “buddy” system, contributed to increased engagement across learners regardless of age or educational background. Training sessions held within the seniors’ residence, combined with free transportation and coordinated library–university implementation, helped reduce digital stress and increased digital confidence by situating the learning experience in a non-judgmental and accessible space. These findings reinforce the public library’s role as a trusted community institution capable of delivering tailored digital training to underserved populations and promoting digital equity and social participation.
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In terms of theoretical contributions, this dissertation advances understanding of how mobile public library-led digital literacy training supports digital inclusion among older adults living in social housing by drawing on and extending Bandura’s SCT (1999). SCT posits that learning is shaped by the reciprocal interaction between personal factors (e.g., confidence, motivation), behavioural outcomes (e.g., skill use), and environmental conditions (e.g., classroom structure, peer support) (Bandura, 1986). This dissertation contributes a context-specific theoretical model that demonstrates how these reciprocal relationships unfold in a real-world digital inclusion setting involving marginalized older adults, a population underrepresented in IS literature. 
This thesis provides a grounded, context-sensitive extension of SCT by identifying how specific environmental and design factors, such as mobile training delivery, personalized instruction, and socialization elements, influence digital confidence, behaviour change, and perceived benefit. As calls for context-specific theories grow in IS research (Burton-Jones & Volkoff, 2017; Venkatesh & Bala, 2008). It also responds to broader calls in the information systems field to go beyond technology adoption and investigate the outcomes of use (Venkatesh et al., 2016). While many IS models focus on adoption intentions, this thesis centers on how training programs impact digital skill application, psychological growth, and well-being outcomes among older adult learners. In doing so, it contributes to emerging discussions on effective ICT use by showing how digital literacy training needs be tailored to user characteristics and contextual limitations for meaningful benefits among older adult learners (Burton-Jones & Grange, 2013).  
It also aligns with recent work in information and health behaviour emphasizing that digital inclusion should be understood not just as a matter of access, but as a complex behavioural and social process shaped by institutional structures, emotional readiness of participants, and the quality of learning environments (Bates, 2010; Wilson, 2010; Xie et al., 2020). Overall, this thesis extends foundational theory by demonstrating how environmental support, mobility, and social learning elements shape the behavioural and psychological development of older adult learners in community-based digital literacy settings. These contributions offer theoretical contributions for future studies on digital training design, mobile delivery, and ICT use among older adults.
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This thesis was motivated by the growing imperative to close the digital divide for older adult learners living in social housing, a population that faces persistent barriers to digital inclusion due to a combination of structural, social, and psychological factors. While there has been significant research on the challenges that older adults face in adopting digital technologies (Gatto & Tak, 2008; Xie et al., 2012), little research has been done on the delivery of mobile public library-led digital literacy training for older adults in social housing. 
In response, this thesis provides timely and context-specific insights into how mobile, public library-led digital literacy training can be designed and delivered to better support older adult learners in urban social housing contexts. The findings offer guidance for public libraries, municipal governments, housing providers, and digital inclusion advocates aiming to develop scalable and socially responsive digital literacy initiatives.
The mobile delivery model explored in this thesis, particularly the use of on-site public library-led training and the MUXL vehicle, represents a promising and unique approach to improving access for older adult learners who may otherwise be excluded from conventional programs. These finding echoes prior calls to expand learning access for older adults by designing programs that align with their lived realities and logistical needs (Xie et al., 2012). 
This thesis also builds on previous research focusing on the need for patient, paced, and context-sensitive instruction that older adults require to build digital skills and confidence (Barnard et al., 2013; Mitzner et al., 2010). From a practical standpoint, this thesis contributes a generated research model for public library-led training grounded in community partnership, and flexible delivery. The following are recommendations for training:
· Utilize mobile units to deliver training: However, these units must be designed with older adult learner comfort and accessibility in mind. Iterative improvements based on participant feedback are essential.
· Ensure good instructional quality: Training should include step-by-step guides, visual aids, and dedicated time for review. These elements support comprehension, reduce digital stress, and accommodate varied learning speeds. 
· Foster support: Opportunities for social learning should be embedded in program design. These were particularly meaningful for women older adult learners, contributing to increased confidence and motivation. It remains unclear whether group settings or one-on-one peer buddy systems are more effective, as each offers distinct benefits for skill-building and confidence.
· Consider diverse learner backgrounds: Training content and delivery should account for differences in formal education, prior technology use, learning pace, and emotional readiness among older adult learners. 
· Provide one-on-one support: Scaffolded support and individual check-ins throughout training help address digital stress and build digital self-efficacy, especially among older adult learners with limited prior ICTs use. 
· Have public libraries provide training: Public libraries should lead digital literacy initiatives, leveraging their community presence and institutional trust to frame digital literacy as a right rather than a remedial service.
· Establish community partnerships: Collaborative efforts between public libraries, social housing, and academic institutions help expand the reach of digital literacy programs, improve resource sharing, and create long-term pathways for ongoing support. 
· Offer ongoing modules and drop-in support: Continued programming beyond the initial training period can strengthen digital confidence and independence over time, particularly among older adult learners needing repetition and reinforcement.
Overall, this thesis demonstrates that mobile, public library-led digital literacy training is a viable and impactful model for improving digital inclusion among older adult learners in social housing. By integrating accessibility, instructional quality, and peer-based encouragement, these programs help older adult learners develop critical digital skills, reduce anxiety, and participate more fully in everyday digital life. These findings provide clear and actionable guidance for institutions and policymakers in lessening the digital divide.
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This thesis makes several methodological contributions by employing an exploratory mixed methods design to examine how mobile public library-led digital literacy training impacts the learning outcomes of older adult learners living in social housing. By integrating both interviews, observations, questionnaires, and MUXL biometric data, this thesis captures a more nuanced and context-rich understanding of older adults’ digital learning experiences than either method could offer alone. The collective analysis of interview data, biometric data (e.g., skin conductance and eye-tracking data), and validated questionnaires (i.e., CPQ-12 and ATTQ) contributes to a more comprehensive evaluation of psychological, behavioural, and benefit learning outcomes. 
The inclusion of biometric data as a supplementary tool is a novel approach in digital literacy training research. This approach provided additional insight into older adult learners’ real-time emotional engagement with the training content, particularly in relation to stress or confidence levels when interacting with unfamiliar technologies. While the sample size was small and context-specific, this integration of physiological and perceptual data offers a valuable methodological precedent for future studies aiming to evaluate digital learning interventions with older adult populations. 
Furthermore, this thesis advances methodological practice by prioritizing participant voice through in-depth qualitative interviews with older adult learners, administrators, and the MUXL instructor. The use of thematic analysis ensured that the contextual and lived experiences of older adults were at the forefront, enabling the research to surface key social and environmental dynamics such as peer encouragement, learning pace, and space accessibility that are often overlooked in quantitative data alone. The following are key methodological contributions of this thesis:
· Incorporate multimodal data collection: Combining interviews, questionnaires, and biometric measures can offer a richer understanding of digital learning, particularly in older adult populations where self-reported confidence may not align with actual emotional responses.
· Pilot biometric tools: Biometric methods (e.g., eye-tracking, skin conductance) hold promise but should be tested in the actual training environment to troubleshoot glare, device fit, and usability among older adults. Early piloting ensures data quality and minimizes technical disruptions.
· Ensure user-friendly tablets: Tablet design should minimize on-screen glare, optimize contrast, and avoid clutter that may interfere with eye-tracking. Biometric tools must be lightweight, adjustable, and non-intrusive, particularly for older adults who wear glasses or use mobility aids. The physical setup should not disrupt learners’ natural interaction with the device.
· Engage participants in co-design: Co-develop research protocols and feedback loops with learners, instructors, and administrators. This may increase buy-in, ensures contextual appropriateness, and aligns data collection methods with participant comfort levels.
· Minimize participant fatigue: Consider the sequencing, duration, and emotional load of data collection on older populations. For example, use shorter instruments or split sessions when needed. 
Overall, the thesis focuses on a real-world, community-based digital training program delivered in public library and social housing contexts offers a practical example of how mixed methods can be applied in field settings. This approach enhances methodological relevance for researchers and practitioners seeking to evaluate interventions aimed at reducing digital exclusion among aging populations.
[bookmark: _Toc203299371][bookmark: _Toc206064797]Study limitations and future research directions 
This thesis offers a context-specific analysis of how mobile, public library-led digital literacy training can support the psychological, behavioural, and benefit learning outcomes of older adult learners living in social housing. While the study contributes valuable insights into how socially embedded and adaptive training models can bridge the digital divide for marginalized populations, several limitations must be acknowledged.
First, although biometric data added richness to the findings, the analysis did not consistently disaggregate trends at the individual task level. Future research may benefit from investigating each task separately by collecting real-time or immediate post-task reflections from older adult learners. This would allow researchers to better understand how specific digital tasks shaped learners’ physiological responses and attentional focus during MUXL training sessions. For instance, older adult learners often demonstrated varying levels of attention across tasks, some tasks elicited focused engagement, while others did not, even within the same individual. Similarly, skin conductance levels fluctuated across tasks, suggesting that both stress and comfort varied depending on the digital activity. Understanding the context behind these differences could clarify which task features were more cognitively demanding or emotionally stressful.
For future research, newer biodata collection methods that are less intrusive and more comfortable for older adults (e.g., Biopac research ring sensor) could be used to minimize interference with tasks (Biopac Systems, Inc., 2025). Additionally, examining trends in attention and arousal across the full MUXL session may be valuable, as preliminary skin conductance data indicated a general decrease over time, potentially reflecting increased familiarity and reduced anxiety with device use. A parallel trend analysis could be conducted for eye-tracking attention metrics to assess whether focus similarly improved over time. Additionally, integrating both biometric datasets such as eye-tracking and skin conductance at the task level could uncover broader patterns in how cognitive load and emotional arousal impact learning outcomes from the training. It would be beneficial to ask older adult learners in the interview about tasks.
In terms of eye-tracking, the study only captured data from learners, not their paired buddies. Including buddy eye-tracking in future rounds could complement the older adult’s data by offering a comprehensive view of peer-to-peer dynamics, shared focus, and moments of mutual engagement or distraction. It would also allow researchers to compare where each participant in the dyad was looking during critical instructional moments.
There were also limitations related to AOIs. Eye-tracking data were collected only for predefined AOIs on the tablet interface, as identified by the post-doctoral fellow for each task. While this offered a focused lens for analysis, it potentially overlooked other meaningful areas such as the buddy, instructor, or task instruction documents. Capturing attention toward these alternate targets could offer a more holistic view of learner engagement, particularly in a socially rich training environment like MUXL.
Despite these contributions, certain limitations must be acknowledged. First, the thesis is based on a small sample size and a single contextual setting. A total of 18 older adult learners, three administrators, and one instructor participated in this thesis, all within the context of social housing in Hamilton, Ontario. While the findings offer deep insights into this localized public library-led programming, they may not fully generalize to other cities, populations, or delivery formats.
Further, the design of this thesis prioritized the integration of an exploratory holistic approach to provide comprehensive insights. While this approach generated rich, triangulated data, the small sample size limits broader statistical generalizability. The interpretive depth offered by the integrated findings is valuable, but future research should explore how these patterns hold in larger and more diverse populations or consider implementing a longitudinal study to further investigate.
Additionally, while this thesis draws on SCT to explain the interaction between learner attributes, behaviours, and environments, the analysis revealed an imbalance in influence. Specifically, learner attributes and the learning environment mutually influenced learner behaviour, but older adult learners demonstrated limited ability to shape their own learning environments, suggesting a partial realization of Bandura’s SCT (1999) reciprocal causation model. The findings are also constrained by time and program duration. While older adult learners demonstrated gains in digital confidence, competence, and application, the short-term nature of the training limited assessments of long-term retention, continued ICT use, or evolving digital self-efficacy.
Furthermore, although biometric data added depth to the findings, the analysis was not consistently disaggregated at the individual task level. Future research may wish to examine MUXL data more closely by asking learners questions about specific tasks either during or immediately after each training session. This would allow for a more nuanced understanding of how the context of each digital task influenced both eye-tracking and skin conductance outcomes. For instance, older adult learners showed varying levels of attention across tasks, some were performed with focused engagement while others were not, even within the same session. Similarly, skin conductance levels fluctuated by task, suggesting variations in digital stress or arousal. By understanding these differences, it would provide greater clarity on which types of tasks are more cognitively or emotionally demanding.
It would also be valuable to analyze broader trends across the full MUXL training sessions. Preliminary data suggest that skin conductance levels tended to decrease from the beginning to the end of each session, possibly reflecting increased familiarity and reduced digital stress. Similar attention-level trend analyses could be conducted using eye-tracking data and combining both biometric measures may reveal integrated patterns of learner engagement and arousal over time. It would be beneficial for future research to consider capturing a broader set of AOIs that could provide a more comprehensive view of where older adult learners direct their attention in a mobile, peer-supported learning environment. Therefore, the following are recommendation:
· Expand comparative case studies: To assess how contextual factors shape digital literacy outcomes, future studies should examine training programs in different cities or library systems. Comparative analyses will help identify which practices best support marginalized older adults across diverse settings.
· Conduct longitudinal research: Short-term gains in confidence and competence are promising, but future research should track learners over time to assess long-term digital self-efficacy, retention, and sustained ICT use.
· Evaluate SCT in diverse settings: Further testing of Bandura’s SCT framework with different populations will help determine whether limited learner influence on the environment is unique to this context or reflective of broader structural barriers in adult learning environments.
· Ensure MUXL accessibility for older adults: To support inclusive participation, future MUXL delivery should consider vehicle adaptations, alternate access strategies, or on-site sessions for older adults with limited mobility.
Overall, this thesis offers a grounded understanding of what works and what still needs support when designing digital literacy programs for older adult learners in social housing. It opens the door for deeper investigation into how to sustain digital engagement, promote equity in access, and create learning environments where all older adult learners can thrive.
[bookmark: _Toc203299372][bookmark: _Toc206064798]Conclusion
This thesis investigated how the implementation of a mobile public library-led digital literacy training impacts the learning outcomes among older adult learners residing in social housing. In response, this thesis offers practical and theoretical insight into how public institutions, like libraries, can promote digital inclusion with a socialization component to help improve the digital skills of older adults living in social housing.
The findings demonstrate that the training fostered psychological, behavioural, and benefit-based learning outcomes. Older adult learners developed greater digital self-efficacy, confidence, and competence, with several reporting an increased ability to apply digital skills in everyday life. The role of encouragement by others emerged as a particularly influential factor in shaping learning gains, especially for women older adult learners, who described social support as critical to their experience. Public libraries were shown to be vital community institutions capable of delivering tailored digital training to underserved populations, reinforcing their evolving role as hubs for digital equity and social participation. 
Overall, this thesis contributes new understanding to the fields of digital literacy, public information systems, and adult education. It highlights the need for accessible, mobile, and socially embedded approaches to digital training. These findings point toward the value of community-led solutions for future program design, policymaking and research dedicated to reducing digital exclusion among aging populations. 
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[bookmark: _Toc200454064][bookmark: _Ref201062953][bookmark: _Toc201589117][bookmark: _Ref201940009][bookmark: _Toc206064800]APPENDIX A: Overview of HPL Weekly Tablet Training Content
[bookmark: _Toc201061544]The following is an overview of the tablet training content taught in the public library-led training sessions across the four weeks of HPL-led training. 

WEEK 1: Internet Basics I – Foundations of Internet Use
Learning Objectives:

· Understand what the Internet is and how it functions
· Learn ways to connect to the Internet (Wi-Fi, DSL, cellular)
· Recognize different Internet browsers (Chrome, Edge, Firefox, Safari)
· Use URLs and the address bar to find websites
· Understand and identify top-level domains (TLDs)
· Navigate websites using hyperlinks and browser controls
[bookmark: _Toc201061545]WEEK 2: Tablet Basics & Internet Basics II – Device Use and Online Navigation
Learning Objectives:
· Develop comfort with tablets (Android & iOS)
· Explore navigation features, settings, and quick access controls
· Manage apps and storage
· Search the Internet more effectively using tabs and shortcuts
[bookmark: _Toc201061546]WEEK 3: Internet Privacy & Security I – Protecting Personal Information
Learning Objectives:
· Understand how browsing history works and how to clear it
· Use private/incognito windows
· Learn when it is safe to save passwords
· Identify secure (https) and non-secure (http) websites
[bookmark: _Toc201061547]WEEK 4: Internet Privacy & Security II – Advanced Safety Skills
Learning Objectives:
· Recognize and avoid viruses and malware
· Identify and respond to email scams and phishing attempts
· Use online forms safely and deal with pop-up windows
· Understand and complete CAPTCHAs
[bookmark: _Ref201062985][bookmark: _Ref200051606][bookmark: _Toc200454065]

[bookmark: _Toc201589118][bookmark: _Ref201940019][bookmark: _Toc206064801]APPENDIX B: HPL Training Material - Tablet Basics
This appendix presents details of the tablet training basics taught by HPL to older adult learners at CHH. 

What Is a Tablet?
As shown in the instructional handout featuring the Hamilton Public Library logo (see image), tablets are described as mobile computing devices about the size of a hardcover book. Learners are told that tablets can perform many of the same functions as computers—like browsing the Internet or playing videos—while being easier to use thanks to touchscreens and minimal buttons. The material also compares tablets to smartphones, emphasizing functional overlap.

Navigating Your Device
Learners are taught how to:
· Identify and use the home screen and home button
· Switch between screens
· Access and adjust settings
· Use quick access controls like brightness and Wi-Fi
Apps and the App Store
A full section is dedicated to explaining what apps are, how to download and manage them (including deleting and organizing), and where to find them (e.g., Apple App Store, Google Play). Learners are shown how to evaluate app safety using user ratings and reviews.
Voice Control & Accessibility
The materials cover voice assistants like Siri and Google Assistant, including how to activate them with voice commands. Accessibility tools such as text resizing, high-contrast modes, and simplified interfaces (e.g., Android’s Easy Mode) are also introduced.
Typing, Copying, and Pasting
Instructions walk learners through using the on-screen keyboard to:
· Enter text and emojis
· Insert numbers and punctuation
· Copy/paste both text and images
Cloud Storage
Cloud computing is explained using a familiar metaphorlike storing boxes in a rented space. Learners are shown how to use services like iCloud or Google Drive to back up photos, videos, and documents.

Camera Basics
Training includes how to:
· Open the camera app
· Take photos and videos
· Switch between front and rear cameras
· Use gestures to zoom or adjust brightness
Security Fundamentals
Topics include:
· Lock screen setup (PIN, pattern, fingerprint, face ID)
· App and system updates for protection
· Safe app downloads from official stores
· Using “Find My Device” features to locate, lock, or erase lost tablets


[bookmark: _Ref201063000][bookmark: _Toc201589121][bookmark: _Toc206064802]APPENDIX C: Training Material - Icon Library Handout
This appendix shows the handout provided by HPL to older adult learners at CHH which explains the meaning behind some of the icons found on a tablet that they were learning how to use.

[image: A white paper with black and white text

AI-generated content may be incorrect.]


[bookmark: _Ref201063004][bookmark: _Toc201589122][bookmark: _Toc206064803][bookmark: _Ref201940090]APPENDIX D: HPL Training Material – Other Sample Handouts
The following are various samples of the HPL training materials provided to older adult learners as handouts across the four weeks of tablet training. 
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[bookmark: _Ref201062956][bookmark: _Toc201589123][bookmark: _Toc206064804]APPENDIX E: MUXL Training Session #1
The following is an overview of the tasks older adult learners were asked to carry out in MUXL Training Session #1. 
[bookmark: _Toc201061571]Task 1. Unlock Your Tablet: 
1. [bookmark: _Toc201061572]Please unlock your tablet. 
2. [bookmark: _Toc201061573]To unlock it, tap twice on the screen and swipe on the screen.
3. [bookmark: _Toc201061574]When you unlock the tablet, you will see a home screen like the one below.
[image: A hand holding a cell phone
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[bookmark: _Toc201061575]Task 2. Connecting to Wi-Fi:
1. [bookmark: _Toc201061576]Open for Home Screen.
2. [bookmark: _Toc201061577]Look for “Settings” on the tablet. 
3. Go to the next page for additional tips, if you need them!

[bookmark: _Toc201061578]Tips: When you look for the ‘settings’ button, it looks like a gear. 
Another tip: if you are having difficulties, please refer to the images below. Note that the images are a rough example.
[bookmark: _Toc201061579][image: A blue square with a white gear in it
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[image: A screenshot of a phone
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[bookmark: _Toc201061581]Task 3. Navigating Your Device: Home Screen & Button:
1. Now that your tablet is connected to the Internet, press on the circle at the bottom right of the home screen to navigate the application. 
2. [image: A colorful logo with a white background

AI-generated content may be incorrect.]First, search for the “Google” application.  
3. Open the Google application by clicking on it.
4. Now that you have opened the “Google” application, click on the search bar and use the keyboard to type in “Youtube.com”.



Go to the next page for additional tips, if you need them!


[bookmark: _Toc201061582]Tip: This is an example of a keyboard.
[image: A keyboard with black letters
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[bookmark: _Toc201061584][image: http://images.apple.com/ipad/shared/built-in-apps/images/camera_icon.jpg]Task 4. Using the Camera:
1. [bookmark: _Toc201061585]Open the camera icon.
2. [bookmark: _Toc201061586]Take a picture without removing the tablet. 

[bookmark: _Toc201061587]Task 5. Managing & Downloading Apps: 
1. [bookmark: _Toc201061588]Find the “Galaxy Store application” on the tablet’s home screen. 
2. Look for the “Heads up” application in the Galaxy Store search bar. 

Go to the next page for additional tips, if you need them!


[bookmark: _Toc201061589]Tip: This is the “Galaxy Store” application button, click on it. [image: A logo of a bag
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[bookmark: _Toc201061590]




Another tip: This is the “Heads Up” application.  [image: A person holding a sign

Description automatically generated]












Another tip: The arrow in the image below is where you should type out and search for the “Heads Up” application. 

[image: A screenshot of a phone
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[bookmark: _Toc201061591]Task 6. Organizing Apps:
1. What to do: Create a folder for applications. 
2. Tap on any application on the Home Screen
3. Drag it over to another application on the home screen.
4. It will automatically create a folder.
5. Now that you have created a folder, release it by removing your finger. 
[bookmark: _Toc201061593]
Task 7. Remove All Open Applications:
1. [bookmark: _Toc201061594]Start by clicking on the three lines at the bottom of the screen. 
2. [bookmark: _Toc201061595]Click “Close all” at the bottom of the screen. 
[bookmark: _Toc201061596]
Task 8. Lock the tablet:
1. [bookmark: _Toc201061597]Please lock the screen by pressing the side button of the tablet. 


[bookmark: _Toc200454066]

[bookmark: _Toc201589124][bookmark: _Ref201941281][bookmark: _Ref201941653][bookmark: _Ref203606044][bookmark: _Ref204002162][bookmark: _Toc206064805]APPENDIX F: MUXL Training Session #2
The following is an overview of the tasks older adult learners were asked to carry out in MUXL Training Session #2. 

[bookmark: _vzasz4vq41a9]Task 1: Unlock the Tablet:
1. Unlock the tablet by swiping in any direction on the screen.
2. [bookmark: _ubms5xsft0mx]You are all done now. Go to the next task.

Task 2a: Connecting to Wi-Fi: 
1. Go to the home screen.
2. Go to the “Settings” application.
3. Connect to the “MUXL_Starlink” Wi-Fi. 
4. Enter the password: Noldus123
5. You are all done now. Go to the next task.
Tip: the password for the Wi-Fi is case-sensitive. The N is uppercase.

Task 2b: Open the Google Chrome web browser:
1. Go to Home Screen.
2. Find and locate the “Google Chrome” web browser.

Task 2c: Navigate a Website:
1. Once you have opened the “Google Chrome” web browser. 
2. Type the following in the address bar at the top “ www.thespec.com “.
3. Navigate the website you are on, and click on something. 
4. Go to the next task and stay on the same website.
Task 2d: Bookmarking a Website:
1. Bookmark “thespec.com” website.
2. To do so, click on the “star” icon at the top of the web browser screen beside the address bar and press “Done”.
3. [bookmark: _hn8gvi2gux4m]You are all done now. Go to the next task.
[bookmark: _f0sz23lqo4i5]

Task 3a: Identifying Secure and Non-Secure Connection:
1. Check if the website connection is secure or not. 

Tip: This is what the icon looks like:

[image: A black and white symbol
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Task 3b: Using Incognito Mode for Privacy:
1. Stay on the Google Chrome web browser.
2. Switch to incognito mode.
3. Click on the three dots and click on the incognito mode. It should look like a man wearing a hat with goggles.
4. You are all done now. Go to the next task.
Tip: This is what the incognito mode icon looks like:

[image: A black hat and glasses

AI-generated content may be incorrect.]

Note: You will need to complete several different tasks within the camera application.
Task 4a: Find the Timer Setting in the Camera application:
1. Open Camera.
2. Look for the timer icon, which might be in the camera settings or directly visible on the screen. It usually looks like a clock or stopwatch. Set a timer for a duration of 2 seconds.
3. Now take a picture with the timer on. 
Task 4b: Find Portrait Mode:
1. Locate the “Portrait” tab in the camera application.
2. Click on “Portrait”.
3. Take a picture in the portrait mode.
Task 4c: Add a Filter to an image in the Camera application:
1. Find the Filter option by locating the wand icon on the camera application. 
2. Click on it. 
3. On the left side of the screen, you will find the filters.
4. Choose a filter of choice and click on it.
5. After clicking on the filter, take a picture. 

Task 5a: Using the Samsung Notes application:
1. Go to the home screen.
2. Find and open the “Samsung Notes” app on the home screen.
3. Create a New Note by tapping the “pen” icon at the lower right of the screen.
4. Using the keyboard type the following on the screen: Hello!
5. Now save by clicking on the three dots at the top right of the screen.
6. Click on “save as file”.
7. Then click on “Samsung Notes file”.
8. Choose a folder of choice to save the file. For example, in “Documents”.
9. Now once you click on where you want to save, click “Done” at the bottom. 
10. Add a name for the file. 
11. You can add the file name “MUXL note”. Please note that MUXL is case-sensitive. It is upper case.

Task 5b: Locate the file you have just saved:
1. Go to the home screen.
2. Click on “Samsung Notes.”
3. Find the file you have just saved. 
4. If you need additional help with Task 6, go to the next page!
Tip: The “Samsung Notes” application looks like the following:

[image: A white piece of paper with a shadow
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Another tip: if you are having trouble finding it, make sure you are on the icon indicated by the arrow in the image below

[image: A computer screen with a black arrow pointing to a square and a square with a black text

AI-generated content may be incorrect.]
[bookmark: _yl35s6jobbqh]
Task 6: Lock the Tablet:
1. Go back to home screen.
2. Close all the open applications.
3. Lock the tablet.
4. You are all done now.




Extra Tasks
[bookmark: _9166sd78p493][bookmark: _Toc201061599]
Task 1: Enable Facial Recognition for Unlocking Your Tablet:
1. [bookmark: _Toc201061600]First, locate the “Settings” icon on your tablet's home screen and tap it to open.
2. [bookmark: _Toc201061601]In the “Settings” menu, scroll until you find “Biometrics and security.” Tap on it to enter the submenu.
3. [bookmark: _Toc201061602]Within “Biometrics and security,” look for the option labelled “Face recognition.” Tap on it to proceed.
4. [bookmark: _Toc201061603]You will see an option to “Continue” or “Set up.” Tap on “Continue” to start the setup process.
5. [bookmark: _Toc201061604]The tablet will prompt you to position your face in the frame shown on the screen. Follow the on-screen instructions to capture your facial features accurately.
6. [bookmark: _Toc201061605][bookmark: _40uw0p7sb34c][bookmark: _Toc201061606]Once your face is registered, you will see a confirmation message. Tap “Done” to finish setting up facial recognition.

Task 2: Enable Grid lines in the Camera: 
1. Locate the “Camera” icon on your tablet's home screen and tap it to open the camera.
2. Once the camera is open, open “Settings” by looking for a gear icon. 
3. Tap on this icon to open the camera settings menu.
4. In the camera settings menu, scroll until you find the option labelled “Grid lines”.
5. Tap on the “Grid lines” option, to turn it on.
6. Once the grid lines are enabled, press the back arrow or tap on the screen outside the settings menu to return to the camera.
7. Now take a picture without moving the tablet with the grid lines visible on your screen.


[bookmark: _Ref201063107][bookmark: _Toc201589130][bookmark: _Ref200051455][bookmark: _Toc200454071][bookmark: _Toc201589125]

[bookmark: _Ref203460741][bookmark: _Toc206064806]APPENDIX G: Recruitment Poster for Older Adult Learners
[bookmark: _Toc201061611]The following is the poster used to promote and advertise the digital literacy training at First Place Hamilton Seniors Residence.



[image: McMaster University logo full colour]

Come participate in Android tablet training at First Place Hamilton Seniors Residence!
You are invited to participate in four weekly Android tablet training sessions led by Hamilton Public Library. Activities include attending four training sessions, one-on-one interviews, and a training exercise in McMaster University’s Mobile User Experience Lab (MUXL).
All activities will take place in person at First Place Hamilton Seniors Residence. Participants must be 65 years of age or older, speak English, able to use a tablet, and available to attend all 4 training sessions plus the MUXL training. Android tablets will be provided and those who complete their participation will be allowed to keep their tablet.
Participants will be video-recorded and attached to skin conductance and eye-tracking tools for part of the study.
To sign up or ask for more information, please contact:
Ms. Rae Elgamal, PhD Candidate
DeGroote School of Business, Information Systems.
[elgamalr@mcmaster.ca; (905)-525-9140 ext. 26297]
[image: iView 730TPC 7" Tablet, Android 8.1 Go Edition, Quad Core, 16GB Storage ...]
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This study has been reviewed and received ethics clearance by the McMaster Research Ethics Board
[bookmark: Email_subject_line:_McMaster_Study_–_Dig][bookmark: _heading=h.gjdgxs]


[bookmark: _Toc201589126][bookmark: _Ref201940158][bookmark: _Toc206064807][bookmark: _Ref200051545][bookmark: _Toc200454067]APPENDIX H: Pre- Interview Questions for Administrators and Instructors
[bookmark: _Toc201061607]The following are the pre-interview questions asked to administrators and instructors.

Background
· Please explain the nature of the work that you do in your role as an administrator/instructor.
· What experience do you and/or your organization have in implementing digital literacy training for marginalized older adults? 
· What motivates you and/or your organization to offer this kind of training? 
· In terms of the public library-led digital literacy training that HPL will provide CHH older adults at First Place Hamilton Seniors Residence, what are your goals in terms of this training?

Public Library-Led Training
· Discuss the relevance and importance of having the training delivered by the public library?
· Could other community / social service agencies deliver the same training as effectively? Why or why not?
· To what extent is the public library able to deliver digital literacy training to marginalized older adults? 
· Please comment on the role and importance of public library-led digital literacy training for marginalized older adults.

Mobile Training
· Discuss the relevance and importance of having the training delivered on-site at First Place where the older adults live.
· Could the same training be delivered as effectively if the older adults attended the training off-site?

Socialization
· To what extent would the inclusion of socialization components in the training provided to CHH older adults be relevant or important? 
· What types of socialization components embedded in the training do you think would be most effective for this specific group of older adults?
· Why do you think this?
· What about providing opportunities for older adults to observe one another learn?
· [bookmark: _Hlk153289323]What about providing opportunities for older adults to encourage one another?
· What about providing opportunities for the instructor to encourage older adult learners?

Learner Attributes
· Describe the general characteristics of the typical CHH older adult at First Place. Age? Gender?  
· Can you tell me more about you how confident you feel in effectively performing tasks related to the use of digital technologies, specifically tablets?
· How do you think these characteristics would impact or influence the learning outcomes of the Android tablet training delivered by HPL?
· Would they hinder the success of the training?
· Would they have no effect?

Learner Behaviour
· Describe the general ways that CHH older adults at First Place typically create digital information? 
· From your experience, how do these older adults commonly access digital information? Are there specific websites, search engines, or apps that they frequently use?
· In what ways do older adults locate specific information online? Do they predominantly use search engines, ask for assistance, or have other methods for finding what they need? 
· From your experience, could you explain how older adults typically share information in a digital format? What methods or platforms do they use, such as social media, email, or messaging applications?
· From your experience, how do older adults assess the credibility and relevance of the digital information they encounter? Do they have strategies for checking the source's reliability, comparing different sources, or seeking external opinions?
· How do you think this information behaviour would impact or influence the learning outcomes of the Android tablet training delivered by HPL?
· Would they hinder or facilitate the success of the training?
· Would they have no effect?
· Describe the general ways that CHH older adults at First Place typically use Information and Communication Technologies (ICTs)? 
· How do you think this ICT use would impact or influence the learning outcomes of the Android tablet training delivered by HPL?
· Would they hinder or facilitate the success of the training?
· Would they have no effect?

Final Thoughts
· Is there anything else you would like to share that we haven't covered yet in this interview, particularly insights on things you think are crucial to the successful delivery of the Android tablet training given by HPL to CHH older adults at First Place?


[bookmark: _Toc201589127][bookmark: _Ref201940162][bookmark: _Ref201944649][bookmark: _Toc206064808][bookmark: _Ref200051556][bookmark: _Toc200454068]APPENDIX I: Pre- Interview Questions for Older Adult Learners
[bookmark: _Toc201061608]The following are the pre-interviews questions asked to older adults learners. 

Background
· What is your age?
· What is your self-identified gender? Women, men, non-binary, self-identify, prefer not to answer.
· What is your Race? 

What is your highest level of education?
· Pre-High School 
· High School diploma 
· College diploma
· Undergraduate degree 
· Graduate degree 
· Other 
· Prefer not to answer

How would you describe your own information technology skills (e.g., computers, tablets, smart phones)? 
· Very Weak
· Weak
· Good
· Very Good
· Excellent
· Prefer not to answer

How do you rate your ability to use information technologies to access, find, and use information?
· Very Weak
· Weak
· Good
· Very Good
· Excellent
· Prefer not to answer

How would you rate your ability to use information technologies to connect with friends and family?
· Extremely Weak 
· Weak
· Fair
· Neutral
· Good
· Very Good 
· Excellent 
· Prefer not to answer

What is your background with information technology use? 

Do you use IT often? If yes, how often do you use the technology? 
· Prefer not to answer
· How comfortable/confident are you at learning and using a new information technology?
· Not At All Comfortable/Confident
· Somewhat Comfortable/Confident
· Moderately Comfortable/Confident
· Very Comfortable/Confident 
· Extremely Comfortable/Confident
· Prefer not to answer

Can you tell me briefly about yourself and what made you decide to participate in this training program?

What goals do you expect to achieve because of taking this training?

What challenges do you expect to face taking the training?

What things do you think should be in place to help overcome those challenges?

Are you more excited or more scared about taking this training? Explain.

Final Thoughts: 
Is there anything else you would like to share regarding your expectations and motivation for taking the training that we have not talked about yet? 




[bookmark: _Toc201589128][bookmark: _Ref201940163][bookmark: _Toc206064809][bookmark: _Ref200051562][bookmark: _Toc200454069]APPENDIX J: Post-Interview Questions for Administrators and Instructors
[bookmark: _Toc201061609]These are the post-interview questions asked to administrators and instructors.

General 
· Now that the training is over, please explain the nature of the work that you did in your role as an administrator/instructor for the digital literacy training provided to CHH older adults at First Place Hamilton Seniors Residence.
· As an administrator/instructor involved in the digital literacy training, could you describe how you supported the roll-out of this training?
· During our first interview, you told me you had the following goals for the digital literacy training provided to CHH older adults at First Place Hamilton Seniors Residence. [Describe the goals the interviewee stated]. 
· Do you think the training achieved those goals? Why or why not?

Public Library-Led Training
· [bookmark: _Hlk153283594]Now that the training is over, discuss the relevance and importance of having the training delivered by the public library?
· Could other organizations / social service agencies have delivered the same training as effectively? Why or why not?
· To what extent was the public library able to deliver the digital literacy training to marginalized older adults?

Mobile Training
· Now that the training is over, what impact did the mobile nature of the training have on the delivery? Was it more difficult, easier, or the same compared to traditional methods? Was it more convenient, less convenient, or equally convenient for the participants?
· What impact did the mobile nature of the training have on the learning outcomes of the older adults who took the training?

Socialization
· Now that the training is over, comment on the socialization components embedded in the training, especially in terms of their impact and effectiveness on the older adults’ learning.
· How effective was providing opportunities for older adults to observe one another learn?
· How effective was providing opportunities for older adults to encourage one another?
· How effective was providing opportunities for the instructor to encourage older adult learners?

Psychological Learning Outcomes
· Now that the training is over, what impact did the training have on the older adults’ confidence and competence with using Android tablets? 
· Can you provide any specific examples?
· What impact did the training have on the older adults’ confidence and competence with digital technologies in general?
· Can you provide any specific examples?
· What impact did the training have on the older adults’ understanding of the importance of IT?
· Can you provide any specific examples?

Behavioural Learning Outcomes
· Now that the training is over, how well did the training increase the ability of the older adults to apply the digital skills learned?
· Can you provide any specific examples?
· To what extent did the training increase the older adults’ desire to pursue more digital literacy training in the future?
· Can you provide any specific examples?

Benefit Learning Outcomes
· Now that the training is over, can you discuss how well the training improved the older adults' ability to create digital content? Could you provide specific examples of how they are applying these creation skills?
· In terms of accessing digital information, how has the training impacted the older adults’ ability in this area? Are there particular ways they are now accessing information that they weren't before?
· Regarding finding information online, what improvements have you observed in the older adults’ skills since the completion of the training? Can you provide examples of how they are effectively locating the information they need?
· How has the training enhanced the older adults' ability to share digital information? Are there specific platforms or methods they are now using to share information that they were not using previously?
· Can you elaborate on the impact of the training on the older adults' ability to use digital information? How are they applying the information they find in their daily lives?
· Finally, how has the training affected the older adults’ skills in evaluating digital information? Are they showing more critical engagement with the content they encounter? Can you provide specific instances or examples?
· To what extent did the training improve the general well-being of the older adults who took the training?
· Can you provide any specific examples?

Final Thoughts
· Would you like this type of training to continue in the future? Why or why not?
· Do you have or any recommendations for future iterations of the training?
· Is there anything else you would like to share that we haven't covered yet in this interview, particularly insights or experiences that you think are crucial to understanding the impact and effectiveness of the delivery of public library-led digital literacy training to marginalized older adults?


[bookmark: _Toc201589129][bookmark: _Ref201940166][bookmark: _Toc206064810][bookmark: _Ref200051571][bookmark: _Toc200454070]APPENDIX K: Post-Interview Questions for Older Adult Learners
[bookmark: _Toc201061610]The following are the post-interview questions asked to older adult learners.

General
· How did the tablet training sessions go?
· What things went well? What things did you like the best? Why?
· What things went poorly during the training sessions? What aspects did you find the most challenging or least effective? Why?
· Did you find the training sessions to be beneficial? Why or why not?
· Since taking the training, have you faced any challenges using the tablet? Explain. Give examples.

Psychological Learning Outcomes
· Has the tablet training changed your thoughts toward information technology and the need for digital skills in daily life in any way? Explain.
· Have there been any changes in your confidence or comfort with information technology following your participation in the training? This could include both positive and negative changes. Can you share specific examples?
Behavioural Learning Outcomes
· Since completing the tablet training, have you been able to apply the digital skills you learned in practical, real-life situations? If so, please provide examples. If you haven’t been able to apply the digital skills learned, please explain why.
· Since taking the tablet training, do you think you would want to take more digital skills training?  Why or why not? If “yes”, what type of training would you want to have?
Benefit Learning Outcomes
· Since completing the training, how has your ability to access information using the tablet changed? Please explain?
· Regarding finding information, have you noticed any changes in how you locate specific information or content online since taking the training? Please share examples as applicable.
· Can you describe the impact of the training on your ability to apply the information you learned in your daily life or specific tasks? Feel free to share a moment where you had a successful application or faced challenges.
· Have you noticed any changes or improvements in your overall well-being because of the training? Has the training made any difference to your life? If so, how? Are there specific aspects of well-being that you believe have been affected?
 Mobile Training
· The training was delivered on-site at First Place. How do you feel this feature impacted your overall learning experience and the impact of the training?
· Are there any unique advantages or challenges of delivering this training on-site to older adults at First Place? Explain.
Socialization Component:
· The training involved socialization components where people had the opportunity to observe others learn and the opportunity to encourage others as they learned {give examples}
· What are your thoughts about these socialization components in the training? Did you enjoy them? Did you find them beneficial for your learning experience? Or were they ineffective or counter-productive to learning? Explain. Give examples.

Final Thoughts:
· Would you like this training to continue in the future? Why or why not?
· As you look back on your participation in the program and your experiences afterward, are there any insights or suggestions you would like to share to enhance the program for future participants or to further support your own digital literacy training journey?


[bookmark: _Toc201589138][bookmark: _Ref201940536][bookmark: _Ref201940551][bookmark: _Toc206064811][bookmark: _Ref200052190][bookmark: _Toc200454080]APPENDIX L: The CPQ-12 and ATTQ Questionnaires for Older Adult Learners
[bookmark: _Toc201061622]The following are the CPQ-12 and ATTQ questionnaires presented to older adult learners.

Computer Proficiency Questionnaire (CPQ-12)

5-point scale: 1 – Never tried, 2 – Not at all, 3 – Not very easily, 4 – Somewhat easily, 5 – Very easily. Never tried.

Please answer each question by placing an X in the box that is most appropriate. If you have not tried to perform a task or do not know what it is, please mark “NEVER TRIED”, regardless of whether or not you think you may be able to perform the task.

I can:
1. Use a computer keyboard to type.
2. Use a mouse.
3. Load ink into the printer.
4. Fix the printer when paper jams.
5. Open emails.
6. Send emails.
7. Find information about local community resources on the Internet.
8. Find information about my hobbies and interests on the Internet.
9. Use a computer to enter events and appointments into a calendar.
10. Check the date and time of upcoming and prior appointments.
11. Use a computer to watch movies and videos.
12. Use a computer to listen to music.

Attitudes Towards Technologies Questionnaire (ATTQ)

5-point scale: 1 – strongly disagree, 2 – disagree, 3 – neutral (neither agree nor disagree), 4 – agree, 5 – strongly agree

To what extent do you agree or disagree with each of the following statements?
1. Being able to utilize computer technologies is very useful, you can learn about places, people, news
2. Computer technologies can improve the lives of older people
3. I am interested in knowing and trying out new computer technologies that will be used in the future
4. I don’t care to know more about computer technologies
5. Using computer technologies is fun
6. I think older people should be encouraged to use computer technologies tools.


[bookmark: _Ref203385518][bookmark: _Toc206064812]APPENDIX M: MUXL Data Collection Instruments
This appendix provides background information on the eye-tracking and skin conductance data collection instruments used during the MUXL training sessions:

Eye-Tracking
[image: A screenshot of a computer
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Regardless of which device is used, each eye-tracking device needs to be calibrated first to each participant before using them. The following is a script to be used concerning eye calibration: 
[image: A screen shot of a screen
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Skin Conductance

[image: A close-up of a medical information

Description automatically generated]
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ICT Access - The extent to which an older adult has physical access to ICTs
(i.e., Internet, digital devices).
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site where older adult learners live. This includes on-sife classroom
delivery.

Public Library-led Training - Pertains to the digital literacy instruction
provided by the public library, including the confent of the material taught,
its delivery (e.g., classroom lighting, classroom noisiness, structure of the
training, time to do tasks, the availability of help, scheduling, physical
setup of the classroom, perceived difficulty of the training content) and
trainer expertise (i.c., the instructor’s ability to teach effectively).

MUXL Training — Pertains to the digital literacy instruction provided via
MUXL including the content of the material taught, its delivery in terms of
the use of an enclosed space, the amount of time learners have to complete
training tasks, and other delivery considerations, eye-tracking data, and
skin conductance data.

Encouragement by Others — Pertains to the social support that occurs
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to the amount of change older adult learmers have in their competence using
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Understanding of the Importance of IT - A psychological learning
outcome that pertains to the amount of change older adult learners have in
their understanding of the importance of ICTs after the delivery of the
training (c.g., high increase, medium increase, Low increase, no change,
‘and negative increase).

Ability to Apply Digital Skills Learned - A behavioral learning outcome
that pertains to the amount of change older adult leamers have in their
ability to apply the digital skills they learned after the delivery of the
training (c.g., high increase, medium increase, Low increase, no change,
‘and negative increase).

Intention to Pursue Further Digital Literacy Training — A behavioral
Iearning outcome that pertains to the amount of change older adult learmers
have in their intention to pursue more digitalliteracy training in the future.
afer the delivery of the training (e.g., high increase, medium increase, low
increase, no change, and negasive increase).

Information Behaior - A benefit learning outcome that pertains to the
‘amount of change older adult learners have in their ability to create,
evaluate, and find digital information, conduct online transactions, perform
online activities after delivery of the training (c.g., high increase, medium
increase, low increase, no change, and negative increase).

Well-Being — A benefit learning outcome that pertains to the amovat of
change older adult learners have in their overall wellbeing after delivery of
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change, 2nd negative increase).
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‘Wifi: This icon will be located at the top right hand of your screen and will indicate
‘whether you have access to a wireless network that will give you internet access. You will
see this icon at the top right-hand of your screen.

Cellular data: Not to be confused with wi-fi, this icon will also show up at the top right-
hand side of your screen. This allows you internet access through a connection with a
cellular tower and a plan with a provider.

Vertical Ellipses: You will often see this symbol at the top right-hand side of your browser,
it often indicates a menu, more options, or settings.

Refresh: Usually located at the top left-hand side of your browser page, pressing this
button will reload your webpage and may help resolved slowness or lagging.

Download: Copy content from the intemet onto your device.

Share: This icon allows you to easily share content with others when you press the button.

Secure Connection: This icon will be found in the address bar where you typed in your web
address or URL, it willindicate whether the website is secure or not

Connection is not Secure: This icon will appear s a indication if the website or your
‘connection to it are not secure.

Incognito: A private browser window that will not record your browsing history.

Favourites or Bookmarks: Icon will allow you to save your frequently used websites to
easily access them.

Microphone: Enable the device to listen to your speech/commands.
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Tobii Pro Glasses 2 Mobile Eye Tracker (Burlington Labs)

‘The Tobii Pro Glasses 2 Eye Tracker is an unobtrusive wearable eye
tracker designed to capture natural viewing behavior in any real-world

environment while ensuring outstanding eye tracking robustness and

accuracy. It can be wom independently or on top of vision correcting

glasses. It gives researchers deep and objective insights into
‘human behavior by showing exactly what a person is looking
atin real time as they move freely in any real-world setting.
Understand how peaple interact with their environment, what
catches their attention, drives their behavior, and influences .-
decision making. L

Tobii Tobii Pro Glasses 2 is becoming increasingly used in eye tracking research publications and
poses no risks to participants. The device is classified as Class B digital apparatus and complies,
‘with the following health and safety standards:
« Canadian ICES-003(B), NMB-3(B), RSS standards, and FCC Rules part 15, Class B
digtal device, EMC directive 2004/108/EG, 73/23/EEC, 2002/95/EC, and 2002/96/E
‘within limits that do not interfere with radio communications.
+ Europoan RATTE and ENIF Drecive.
EMC Emission: EN55022:2010 Class B, FCC part 15, Class B, EMC Immunity:
EN55024:2010
SAR EN62311:2008
Low Voltage Directive 2006/95/EEG
EMC Directive 2004/108/EC
Radio and Telecommunications Terminal Equipment Directive (R&TTE) 1999/5/EC
RoHS Directive 2002/95/EC
RoHS2 Directive 2006/121/EC
WEEE Directive 2002/96/EC
Reach Directive 2006/121/EC
China RoHS Directive
Japan TCM mark (WLAN) / Japan VCCI mark
IEC/EN/UL60950-1:2005 (Electrical safety for global/EU/US)
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Tobii T60-XL Eye Tracker (Hamilton Lab)

‘The Tobii T60-XL Eye Tracker is an unobtrusive eye tracker for detailed
research of natural eye gaze behavior. It is a standalone display device

(no contact with the participant). The tracker uses infrared diodes or

LEDs to generate reflection pattems on the comeas of the participants’

eyes. These reflection patters, together with other visual data about the

participants, are collected by the device's image sensors (at 60 Hz, or

data points per second), and allows it to accurately calculate the

participants’ gaze point with high temporal and spatial precision. Its large

head movement box allows the subject to move naturally during recording while maintaining
‘accuracy and precision.

“Tobil T60-XL is commonly used in eye tracking research publications, and poses no risks to
participants beyond those of using a computer in daily lfe. The device is classified as Class B
digital apparatus and complies with the following health and safety standards:
 Canadian ICES-003 and FCC Rules part 15, Class B digital device, EMC directive
20041108/EG, 73/23/EEC, 2002/95/EC, and 2002/96/EC; within limits that do not interfere
‘with radio communications.
« CE-marked, indicating conformity with the essential health and safety requirements set
outin European Directives
«  IEC/EN 60825-1/A1-A2, class 1 LED Accessible Emission
to be used for long time exposure. This limit is the maximum illumination that a person
should be exposed to for eight hours a day many days in a row.

Either eye tracker wil provide a rich stream of data (e.g., gaze point, pupil diation) that will allow
us to gain deeper insights on participants decision strategies and approach, and reflect the
cognitive effort exerted by decision makers.

*p-ﬁﬁi‘ii.
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Eye Calibration Script

We will start by calibrating your eyes with the eye tracker that s attached to the display. Please
adjust your chair andor display 50 that you are seated comfortably about 63 cm away from the
display. Please keep looking at the display, a red circle will appear against a grey background
‘and will start moving around the screen between the calibration points. Please follow it with your
gaze. This will take about 30 seconds. We may need to recalibrate some points afterwards.
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Skin Conductance (Electrodermal Activity [EDAJ/Galvanic Skin Response [GSR])

Reciprocal of the measure of how much resistance the skin of an
organism in a state of rest or basal activity offers to passage of an
electrical current. For each participant only 2 electrodes are
required at either of the locations indicated in the graphic. We will
only be using locations 1-4 or 9-10 depending on which provides
the best signal to noise ratio for each experimental task after pilot
testing.

Used with EL507 disposable snap electrodes that are designed
for electrodermal activity studies and are pre-gelled with isotonic
gel. The latex-free electrodes conform and adhere well to the
body.

The conductive gel used is medically approved
BIOPAC non-iritating, isotonic Gel 101. t has the

following components: Cetyl Alcohol #697313,

Glycerol Monostearate, Lanolin, USP Anhydrous,

imenthicon Silicone TBF9-1000, Water, purified

USP Sodium Chioride, Sodium Lauryl Sulfate,

Sorbitol, 70 USP, Methylparaben, Propylparaben,

Quatemium-15. .





