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Learning to use information and communication technologies (ICT) may be more difficult for older people due to decreases in fluid intelligence, generational effects, and other age-related effects. Especially older people with intellectual disabilities (ID) are at a high risk of digital exclusion. To enable all older adults to use ICT, individualized technology training may be provided. However, little is known about the ICT learning preferences among older people with ID. Based on semi-structured interviews with older adults (n = 7, mean age = 76.6 years) and older adults with ID (n = 14, mean age = 62.4 years), this paper analyzes learning strategies, preferences, and learning settings. The results from content analysis show that guided learning with personal explanations in a one-to-one setting is the most preferred learning format in both groups of older adults. While many older adults without ID additionally favor self-regulated learning (i.e., learning with manuals or videos), older adults with ID mostly rely on guided learning with personal assistance. The differences can be explained by different abilities (e.g., reading skills) and social networks (e.g., living situation, having children). Not all older adults have a family or an institutional support network to help them learn ICT and community organizations may provide additional support. Researchers and practitioners should be aware of the diverse knowledge backgrounds and competencies in the group of older adults. ICT training in old age should be ideally composed in a modular way embedding self-regulated learning formats into guided learning modules.
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INTRODUCTION

In modern, technology-driven societies, individuals of all ages need to acquire skills to operate new digital systems and products such as information and communication technologies (ICT) constantly. ICT can provide benefits for older adults such as enabling contact to close others, searching for information on the Internet, and enhance leisure time experiences (e.g., Antonucci et al., 2017; Czaja et al., 2018). However, the process of learning something new differs between younger and older people. This can be attributed to decreases in fluid intelligence with advancing age (Horn and Cattell, 1967). Fluid intelligence is associated with problem solving and comprehension processes and describes the ability to solve novel problems that are independent of prior learning or experiences (e.g., Cattell, 1963; Horn and Cattell, 1966). ICT learning relies on skills associated with fluid intelligence and may therefore differ between younger and older people. Older adults still lag behind in technology access and skills (Pew Research Center, 2021), a phenomenon that has been described as the age-related digital divide or “gray divide” (Quan-Haase et al., 2018), and research has shown that older adults face user experience challenges in the interaction with ICT (e.g., Leung et al., 2012; Barnard et al., 2013).

There are multiple reasons for age-related differences in ICT literacy and ICT learning: First, there may be relevant generational effects. Older adults did not grow up with digital technology, meaning that they belong to a different technology generation than younger people (Sackmann and Winkler, 2013). While important technological skills are developed in early phases of life, older people need to catch up on learning these skills in later phases of life, when learning something new is more difficult (see above). Second, additional age effects beyond changes in fluid intelligence may account for the differences between young and old. In old age, individuals may face challenges in sensory and motor functions, which can negatively influence the learning process and user experience of ICT (e.g., Barnard et al., 2013). Third, older people vary in their physical and cognitive abilities. Among other things, people with cognitive impairments and intellectual disabilities (ID) need more support in their learning process. They benefit to a greater extent from pre-structured learning settings in multimodal form (e.g., spoken explanation supported by pictures), repeated practicing combined with a specific activity, and personal support (Podlesch, 2018). Given this heterogeneity in old age in general, there are also differences in the digital skills within the group of older adults (Quan-Haase et al., 2018). Especially older adults with cognitive impairments and ID may face challenges in ICT learning (Schmidt and Wahl, 2019; Smith et al., 2020) and older people with ID are among the groups with the highest risk of digital exclusion (Ehlers et al., 2020). While this group has received little attention in research on the digital divide so far (Balasuriya et al., 2018), ICT may have great potential for older people with ID in terms of supporting everyday life (relatively) independent living, and maintaining autonomy and social participation.

To reduce these age-related inequalities in ICT use and to increase ICT literacy among all older adults, individualized technology training may be provided (see e.g., Hickman et al., 2007; Mitzner et al., 2008). A relevant distinction of learning formats is between self-regulated learning (Boekaerts, 1997) and guided learning (Mayer and Alexander, 2011; Fritz et al., 2018).

Self-regulated learning describes different forms of learning in which individuals plan, monitor, and evaluate their own learning processes (Zimmerman and Schunk, 1989; Boekaerts, 1997). This form of learning is free of externally determined learning goals and content. Common forms are learning with manuals and other written or audio-visual materials, and “trial and error” strategies. Research has shown that many older adults prefer forms of self-regulated learning when learning ICT (Mitzner et al., 2008) and often learn from reading manuals (Tsai et al., 2012; Barnard et al., 2013). The main purposes of using manuals from the perspective of older adults are to obtain product knowledge and to recall forgotten information (Tsai et al., 2012). However, most manuals are designed for younger target groups (Christoffersen and Møller, 2010). Small font sizes, technical terms that are not explained, poor translations, and incomprehensible wording may cause learning problems for older people (Schwender, 2009; Tsai et al., 2012).

Guided learning comprises educational programs, training courses, and one-to-one explanations (Mayer and Alexander, 2011). In the context of technology learning, research has shown that guided learning formats in a one-to-one setting are among the preferred learning formats of older adults (Barnard et al., 2013). In training courses, instructors often have to deal with different levels of abilities among the older participants which makes it necessary to develop specific teaching strategies such as unscripted learning and the inclusion of assistance by peers (Chiu et al., 2019). Barlott et al. (2020) state that people with ID especially need some kind of training, often in the form of personal guidance, due to their deficits in personal competencies like language ability, memory and executive functions or literacy skills, but also due to the complexity of the technology.

However, the evidence about the “best” learning format is mixed and little is known about the acquisition and specific learning strategies and preferences among older adults with ID when learning ICT. Against this background, the aim of this brief research report is to explore the learning strategies and preferences among older adults with and without ID. A distinctive feature of our study is that we analyze the data with reference to the two broad concepts of guided learning and self-regulated learning. Based on the results, we derive practical implications and recommendations for ICT training in old age.



METHODS

The study was approved by the local university's ethics committee (EV2020/04-02). All participants and in some cases also their legal representative gave informed consent. We conducted qualitative research to analyze the learning strategies and preferences of older adults in the context of ICT learning. Qualitative research allows to study subjective experiences and meaning from the perspective of the individual (Flick, 2009). Data collection was realized in semi-structured interviews and the discussion of learning strategies and preferences was embedded into a larger context. Topics discussed were: general life context and everyday life routines, interest in technology use, learning strategies and preferences for new technologies, and experiences with voice-based systems.

In this paper, we focus exclusively on the topics of learning strategies and preferences. In this section of the interview, participants were first asked open questions about their learning strategies and preferences when learning new ICT. When participants did not report on their own, there were follow-up questions about their opinions to personal guidance, manuals, and videos to gain insights into different preferences in the context of guided and self-regulated learning. For participants with ID, an interview guideline in easy language (Maaß, 2020) was applied. The interview guideline was adapted to the individuals and their specific knowledge and background, e.g., some questions were omitted when the participants did not know any ICT or when they were not interested in learning (new) ICT at all.

All interviews were transcribed and qualitative content analysis was applied to analyze the interviews (Hsieh and Shannon, 2005). Some analytical categories were developed in a deductive approach from previous research and the interview guideline (i.e., main categories “learning strategies and preferences” and “learning setting;” sub-categories “personal guidance,” “manuals,” “videos” for learning strategies and preferences and “one-to-one” for learning setting). Further categories were added in an inductive approach while one category was added as in vivo code (i.e., “learning by doing”). To illustrate the categories, direct quotes from the interviews are reported in the results section including the participant number and the respective lines in the interview transcripts.

In total, n = 21 interviews were realized. Of those, n = 7 were conducted with older adults without disabilities (OA) and n = 14 were conducted with older adults with intellectual disabilities (ID). The sample description is provided in Table 1. On average, the participants with ID were younger than the older adults without ID and in the group of persons with ID, more men than women were interviewed. While all participants in the older adult group reported having ICT experience, only half of the participants with ID reported having this experience. Differences also existed in the family structures: Participants with ID lived in larger households (i.e., assisted living residence or ambulant assisted living), they were less often married or in a relationship and had less children than older adults without ID (see Table 1).


Table 1. Sample characteristics.
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RESULTS

Six main categories were identified in the interviews: (1) Reasons for the use of new ICT or functions, (2) Reasons for the non-use of new ICT or functions, (3) Alternative forms of interaction without ICT, (4) Learning strategies and preferences, (5) Learning settings, (6) Leisure activities and everyday life routines. In this brief research report, we focus only on the main categories (4) and (5) that are associated with the ICT learning process (see Tables 2, 3).


Table 2. Results of the content analysis for learning strategies and preferences.
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Table 3. Results of the content analysis for learning setting.
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Learning Strategies and Preferences

Participants reported of different learning strategies and preferences, including learning with personal guidance, learning with videos, learning with manuals, learning by doing, and learning via Internet research. Heterogeneous strategies and preferences were identified (see Table 2).

Both groups most frequently named personal guidance as means of choice (6 of 7 OA, 11 of 14 ID). For example, OA02 “would always prefer the personal [explanation], I would always ask [my son]” (OA02, l. 112). However, this was the only category preferred by older adults with ID almost as often as by older adults. Regarding learning with videos, most older adults (6 of 7) thought that this could be a good opportunity, if the video is “slow and really getting to the point […], not rambling […] not […] too colorful […], simple (OA02, l. 152–158). Learning with videos was unknown to almost all of the participants with ID, nevertheless six older adults with ID could imagine using them in the future.

Manuals were also part of the learning preferences and strategies of most older adults (5 of 7). However, two older adults rejected manuals because of their complexity and technical terms, as they “contain a lot of words that I don't understand at all” (OA05, l. 137). Therefore, the cited person preferred the option of being able to ask questions directly. In contrast, only one third of the older adults with ID preferred written instructions (4 of 14), which was also justified with their own reading skills: “I can also look at pictures or something like that, but there has to be a caregiver anyway who reads it to me” (ID08, l. 39).

Conducting Internet research was the most unpopular learning preference or strategy in both groups, whereas older adults preferred this more often (3 of 7) compared to people with ID (1 of 14). In particular, there was often a combination with the category “learning by doing.” For example, OA7 stated that she uses “learning by doing […] and then googling if I want to know something” (l. 94). The strategy of learning by doing was mentioned quite often in both groups (6 of 7 OA, 8 of 14 ID) and it was the second most frequently mentioned preference by people with ID.

In summary, most participants among the older adults reported a multi-media learning format and applied or preferred several kinds of learning strategies, e.g., “It's often learning by doing. But of course, I also watch [videos] on YouTube, or you can read a lot. If you don't get any further, you can ask Google. And that's how you always find your way” (OA06, l. 52). On average, older adults combined four of the five learning strategies and preferences. The picture was different for people with ID. They reported less on combined learning formats and on average, two of the five strategies or preferences were named. Personal guidance was mostly preferred in the group of people with ID, followed by learning by doing.



Learning Setting

The most preferred learning setting among all interviewees was learning in one-to-one settings, which is related to personal guidance as the most popular learning strategy and preference. Older adults always referred to situations, in which (younger) family members (e.g., children or grandchildren) showed and explained the usage of new ICT: “In particular, our generation […] always needs the introduction by the young people. That is, […] not in seminars, but in the family. […] My daughter then came and explained it to us and everyone has different requirements again” (OA04, l. 188). In contrast, older adults with ID mentioned only institutional workers (e.g., professional caregivers or assistants) who showed, explained and repaired their (new) ICT: “The one staff member set it up and showed how it worked” (ID13, l. 308).

While group settings, such as computer learning courses, were named rather rarely in both groups (1 of 7 OA, 4 of 14 ID), there were clear differences in opinions about the setting of individual learning between the two groups. On the one hand, most older adults were familiar with individual learning (5 of 7): “Sometimes, I also watch the tips and tricks, for example on the iPhone you always get that. And I also look at that and then I can already do many things” (OA07, l. 112). On the other hand, the individual learning setting was the exception among people with ID and only two participants reported this strategy. The report by ID02 shows that learning and using ICT on its own might also have negative consequences. This person used the Internet on his own, but refused it afterwards, saying it was too “dangerous” (l. 33) for him.

To sum up, both groups preferred the one-to-one setting, whereas older adults additionally used or would like to use an individual learning approach.




DISCUSSION

This qualitative study focused on ICT learning strategies, preferences, and learning setting among older adults with and without disabilities. The results fit well with previous research about a digital divide within the older generation (Quan-Haase et al., 2018) and provide new insights into the context of ICT learning in old age. The reasons for learning and using new ICT may be very diverse and older people mainly start to use new devices or functions driven by real-life needs and interests (Sayago et al., 2013). The main contribution of this research is the analysis of guided and self-regulated ICT learning strategies, preferences, and settings in a heterogeneous sample of older adults, including older people with ID. Although there are some similarities between the two groups (OA and ID), there are also clear differences.

The results indicate that guided learning is particularly preferred and personal explanations in a one-to-one setting are of very high relevance. This applies for both groups of older adults and contrasts clearly to the study results by Leung et al. (2012) who reported that older adults prefer learning alone to learning with others (e.g., with family members). However, our results are in line with the results of the study by Barnard et al. (2013) in which guided step-by-step instructions are identified as one learning strategy or preference for older adults who usually organize that kind of support within their family. Concerning the recruitment of (informal) tutors or teaching persons, our study clearly reflects the different social networks of the participants with and without ID. Older adults without ID find support in ICT learning within their family and are mostly assisted by children or grandchildren. For older people with ID, institutional staff members (i.e., professional caregivers and assistants) take over the role of explaining and teaching the use of ICT. People with ID have a smaller number of people in their personal networks who can provide assistance (Barlott et al., 2020). Furthermore, our sample description shows that they rarely have own children and hence younger and tech-savvy relatives who can support them in learning to use ICT.

The findings for self-regulated learning differ to a larger extent between the two groups. Many older adults without ID combined guided learning with self-regulated learning strategies such as using manuals, videos, and learning by doing. In contrast, older adults with ID clearly preferred the guided learning format. Learning with manuals was mentioned as one relevant learning strategy among older adults in previous studies (Leung et al., 2012; Tsai et al., 2012) and seems to be a nearby learning opportunity because most ICT come with off the shelf manuals. However, in our study, learning with manuals was not the preferred learning strategy or preference in the group of older adults and was even clearly rejected by two older adults due to the technical language. These problems have also been reported in previous work (Schwender, 2009; Tsai et al., 2012). In the group of older adults with ID, learning with manuals was never mentioned in the self-reports. When they were explicitly asked about this learning strategy, only four of 14 interviewees mentioned manuals as learning preference as some interviewees with ID could not read well.


Practical Implications

The most preferred forms of learning in both groups were guided learning formats especially in one-to-one settings. Depending on their personal situations, the participants reported to get support from (younger) relatives or institutional staff members. However, it must be considered that not all older adults have a family or an institutional support network to help them learn ICT. It is therefore important that organizations in the community, e.g., adult education centers, community centers or senior universities, create ICT learning opportunities for older adults. ICT training may also be implemented in the curricula of caregivers and assistants for people with ID who are in need of even more personal guidance. Gerontological expertise about older adults' general learning preferences should be considered. For example, the learning opportunities should be connected to the everyday life ecologies of older people, they should consider the habits, routines, values, and preferences of older people, and they should be accessible also for individuals with little resources. There might be further potential in peer-to-peer concepts of ICT training in which older adults with higher ICT competence, so called “senior technology experts” teach older adults with lower ICT competence (Doh et al., 2015).

Based on the results from previous research and our study, we argue that it is important to invest more in training, education, and support for those older adults who face difficulties with ICT and to consider diverse learning preferences in the conception of technology trainings. To include older adults with cognitive impairments and ID, easy-to-read language should be applied in written materials such as manuals (Maaß, 2020). To overcome the barriers of standard manuals, guidelines have been developed to create “senior-friendly” product instructions (Fan and Truong, 2018). Amongst other things, these include aspects such as providing a better overview of all elements, explaining technical terms, and using consistent language. However, these recommendations have not been implemented in product manuals at large. Some older adults also develop own strategies to compensate for deficits in product manuals, i.e., by marking important sections or noting relevant information on an extra paper sheet (Tsai et al., 2012). This kind of knowledge and competences might also be shared with other older adults in peer-to-peer learning. It would then be the task of community organizations to provide a room where the interested (older) people can meet and exchange their knowledge and experiences. However, researchers, practitioners and designers must also be aware that some individuals in the group of older people with ID are not able to read and alternative forms of learning, including videos, picture-based material and forms of augmentative and alternative communication (AAC), should be implemented (Spriggs et al., 2017). The results from this study provide evidence that older people are generally open toward these forms of learning when they are linked to a personal explanation.



Limitations

This study has some limitations concerning the study design and analytical approach. The study sample was small, and participants were recruited using convenience sampling. Participants were generally interested in the topics of the interviews and they might therefore be more open toward different forms of ICT learning. Although our findings fit well with previous research, they cannot be generalized based on the small sample to older adults and older adults with ID in general and should be replicated in future studies. Additionally, no comparison can be made between the learning strategies and preferences among younger and older individuals because only older adults participated in this study.

There were further methodological challenges in conducting and analyzing the interviews with participants with ID. Concerning the interview texts that lay ground for the coding, there are major differences between the two groups of older adults. Most of the time, the open-ended questions elicited quite long replies in older adults without ID. In the group of older adults with ID, there was a general tendency toward minimal answers. Such short or even one-word answers recurrently led to the formulation of content-richer utterances by the interviewer as means of understanding checks, which then were often confirmed by the interviewees with minimal replies. This means, that older adults mainly produced the answers by themselves whereas answers by older adults with ID were partly co-constructed by interviewer and interviewee. These interactional patterns are well-known phenomena in so-called “atypical interaction” (Rapley and Antaki, 1996; Rasmussen, 2016; Wilkinson, 2019). Moreover, interviews with older adults with ID showed that the requirements of (i) accurately reconstructing past events (of learning strategies) and (ii) expressing one's opinion toward proposed learning preferences mostly seemed to be beyond participants' capabilities. We tried to take these aspects into account by analyzing how many participants mentioned each category at least once in addition to the total number of codings. Nevertheless, the methodological question arises of how else to account for these effects in the process of content analysis other than reflecting these differences in the discussion of the results.




CONCLUSION

In this paper, we analyzed ICT learning strategies, preferences and learning settings among older people with and without disabilities. The results show that the mostly preferred format of ICT learning in both groups is guided learning in one-to-one settings. Further learning formats such as self-regulated learning with manuals and videos were perceived quite differently based on the competences and previous experiences of the participants. Older people with ID mainly did not prefer any form of self-regulated learning other than learning by doing while many older people without ID were more open toward self-guided learning. We therefore conclude that an ICT training for older adults should in any case include some form of a personal guidance. Further training elements should be added based on the different knowledge backgrounds and abilities of older adults and older users should be able to choose the most appropriate solution for them. In sum, we propose a training conception that is composed in a modular way. Self-regulated learning should ideally be embedded into guided learning and only applied if this fits well with the individual abilities and preferences.
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