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Abstract
Background:
People with intellectual disabilities continue to underutilize technology, in part due to insufficient training. Because support staff professionals provide instructional support, how they perceive integrating new technologies is important for people with intellectual disabilities.
Method: 
We conducted a sequential mixed-methods exploratory study (quan→QUAL) including quantitative data from online surveys completed by 46 staff members and qualitative data from five focus groups attended by 39 staff members.
Results: 
Quantitative results show strong support for diverse technologies.  In contrast, qualitative results suggest that staff members’ support of technology decreases when they perceive that technology may jeopardize service users’ safety or independence.
Conclusions: 
Although staff members identified increasing independence as the main reason to use new technologies with service users, they also worried that technologies used to increase the social inclusion of service users may pose undue risk, and thus may limit their embrace of technology.
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Introduction
Increased use of technology improves the quality of life of people with intellectual disabilities (Wehmeyer, Smith, Palmer, Davies, and Stock, 2004); can save costs for disability service providers (Cullen, McAnaney, Dolphin, Delaney, and Stapleton, 2012), and help implement the United Nations Convention on the Rights of Persons with Disabilities, which entitles people to affordable assistive technology (Borg and Östergren, 2011, 165).  Yet many people with intellectual disabilities remain stuck in a digital divide (Tanis et al, 2012; Guo, Bricout and Huang, 2005; Chadwick, Wesson, and Fullwood, 2013; Davies et al, 2015; Carey, Friedman, and Bryen, 2005).  Barriers to accessible technology include overly complex design, high cost, the rapid pace of technological change, and potential cybervictimization (Braddock, Rizzolo, Thompson, & Bell, 2004; Normand and Sallafranque-St-Louis, 2015).  Challenges can also involve support staff professionals, including the lack of training, time, and motivation (Copley and Ziviani 2004, 229).  Because support staff plays important role in the lives of many people with intellectual disabilities (Forrester-Jones, et al, 2006), they can also play an important role in facilitating access to new technologies.
Assistive Technology and Disability
Assistive technologies (AT) include any item or system that is used to “increase, maintain, or improve the functional capabilities” of a person with a disability (Edyburn 2004, 16).  Under this broad definition, devices can range from low tech, such as a modified spoon handle to help a person’s grip, to high tech, such as a head motion controlled power wheelchair. Finding the right AT device requires not only the input of the person with a disability, but also family members, friends, and support staff (Mirza and Hammel, 2009).  
For many people with intellectual disabilities, their social networks are small and comprised primarily by family members and support staff (Bigby, 2008; Forrester-Jones et al., 2006; Milner & Kelly 2009; Robertson et al., 2001; Lippold & Burns, 2009).  Support staff offer people with intellectual disabilities emotional, instructional, and informational support (Simplican, Leader, Kosciulek, and Leahy, 2015), and thus can play important roles in facilitating technological innovation.  
Support staff professionals face their own distinct challenges in implementing assistive technologies, including “lack of appropriate staff training and support, negative staff attitudes, inadequate assessment and planning processes, insufficient funding, difficulties procuring and managing equipment, and time constraints” (Copley and Ziviani 2004, 229). Additionally, staff and family members may limit technology due to ethical concerns (Perry, Beyer, & Holm, 2009), especially if they perceive that technology poses risks (Seale 2014).  Support staff may have concerns around suitability, the person’s functional abilities (Parsons, Daniels, Porter, & Robertson, 2008), and the age-appropriateness of certain technologies (Alper & Raharinirina, 2006).  Even simple AT devices can require expert assistance to help facilitate its uptake for a personal with an intellectual disability (Haynes, 2013).  Thus, developing a successful AT intervention requires the involvement and motivation of support staff (Mirza & Hammel, 2009).
Across Europe, countries are looking to assistive technologies as a way to modernize and add sustainability to social care systems (Walsh & Callan, 2011). For example, Horizon 2020 is the EU’s biggest research and innovation program with a budget of €80 billion available between 2014 and 2020. Horizon 2020 aims to enhance access and usage of information and communication technologies to address a number of critical social policy areas, including health and social care systems (European Parliament, 2013).
Ireland’s health and social care provision is unique in Europe because of the prominent role played by the nonprofit sector.  According to Andrew Power, “geographically dispersed, local nonprofit groups have for years dominated health and social care provision for people with disabilities” (2011, 424).  This decentralized approach has meant that service providers have had relative independence in delivering services to service users with disabilities.  In regards to social policies around assistive technology, Irish policy is vague. The Health Act of 1970 made provisions to supply eligible persons with aids and appliances—a provision which was reaffirmed in the Health Act of 2004. Yet, there is wide variation both in the kinds of assistive technologies provided across Ireland and who is charged with being responsible for making these assistive technologies available (Cullen et al, 2012).
In comparison to other European countries, Ireland’s social care provision system is underdeveloped in the area of assistive technology.  Frontline staff personnel in Irish social care settings have limited skills in assistive technology.  According to the National Disability Authority in Ireland, “there are high levels of unmet needs for AT across the spectrum, from low cost and relatively low tech items […] to higher cost and relatively high tech items” (Cullen et al, 2012, 12). The report criticizes Ireland’s approach to assistive technology, which it describes as a “highly complex” and fragmented, which makes it “very difficult for service users to navigate” (Cullen et al, 2012, 32).  How support staff professionals perceive their ability to navigate the highly complex and fragmented technology system motivated this study.

Aim of Study
The aim of this study was to explore staff attitudes toward assistive technologies and to identify priorities for technological innovation among staff in a large disability service provider in the Republic of Ireland. This article focuses on the two following questions:
· What are staff priorities for technology development and why?
· What are the challenges that staff members perceive in implementing new assistive technologies with service users?
Method
Design
We used a sequential mixed method design in which online survey results informed the design of a qualitative focus group study. The service providers’ ethics committee and the researchers’ university Institutional Review Board both approved the use of human subjects in the study. In this method section, we present the survey design first and then describe the focus group design.
Online Survey 
Participants. Forty-six support staff from an Irish disability service provider volunteered to complete the online survey. The sample was over 75% female and over 90% Caucasian. The mean age of participants was 41-years-old, and participants had worked for the service provider for an average of 12 years. The director of nursing recruited participants by distributing a flyer about the online survey to all service managers, who then distributed the information to their employees.  The disability service provider had three sites across Ireland, with the central office located in Dublin.  Though the majority of respondents worked in urban-based centers, all geographic locations of the service provider were represented. Informed consent was obtained from all participants.
Materials. The online survey consisted of 70 questions with three sections: (a) Use of Technology (56 items), (b) Technology in Your Job (4 items), and (c) Demographic questions (10 items). Section A was based on a questionnaire developed by Wehmeyer (2011), which listed different domains of technologies used by individuals with ID.  We modified Wehmeyer’s design by including 11 short videos.  Each video showed assistive technologies used frequently with people with intellectual disabilities or by support staff professionals (See Table 1 for definitions and examples).
[Insert Table 1 about here]
Procedures. After completing the informed consent document, participants started with Section A that presented 11 different types of technology organized into two sections: technologies controlled and operated by service users (7 items) and technologies controlled and operated by staff (4 items). For each technology, staff read a written description and then watched a brief video (1 minute or less) demonstrating a specific example of the technology.  Participants then rated each AT in terms of three areas: if they were using the AT at work (0 = no, 1 = yes); the potential usefulness of the technology; and how much they would like to see the AT implemented in their workplace (1 = not at all to 10 = very much). For the potential usefulness of the technology, staff used 5-point Likert scales (1 = strongly disagree to 5 = strongly agree) to respond to the following statements: “This technology could make my job easier,” “This technology could help improve the lives of the people I work with,” and “This technology looks easy to use.” At the end of Section A, staff answered an open-ended question to identify other kinds of technology not included in the survey that they would like to see implemented in the service provider.
Section B asked four questions about participants’ current jobs, including how much time they spent on different tasks and what areas of their job they think technology could improve. In question four, staff were given three reasons why service users and staff might have experience difficulty using new technologies: “Technologies are too time-consuming to learn”, “Technologies are too complex for service users,” and “Technologies are too expensive.” Participants were asked to rank in order of significance these three barriers.
Section C consisted of demographic questions (age, ethnicity, gender, education) and questions about their current job (role, location, and age group of the service users they worked with).
Focus Groups 
Participants. After analysis of the online surveys, we conducted a qualitative focus group study. The Director of Nursing again recruited staff members to take part in an hour-long focus group.  39 staff members volunteered to take part in one of five focus groups (37 women and 2 men) held across three locations in Ireland.
Materials.  A PowerPoint presentation was used with each focus group.  After the first slide presented names and affiliations, the second slide listed two questions: “What do you think is an aspect of the disability service provider that you think research could improve?” and “What do you think is an area within the disability service provider that technology could improve?”  The directions “Write down each answer on the provided paper” were also included.
Slides 3 and 4 presented an overview of the research members and aims of the current research study.  Slides 5, 6, and 7 presented an overview of the online survey, listing all 11 technologies (slide 5), links to three of the short video clips (slide 6), and some of the items that survey participants answered  (“This technology could make my job easier”, “This technology could help improve the lives of the people I work with”, and “This technology looks easy to use”) (slide 7). Slides 8 and 9 presented a summary of the online survey’s results.
Slide 10 asked the question: “What do you think are obstacles to implementing change within the disability service provider?”  Slide 11 asked the question, “What would you like researchers to know who want to work with the disability service provider?”
Procedure. The lead author conducted five focus groups across three locations.  Each focus group began with the participants reading and signing a consent form.  After the researcher introduced herself, she passed out notecards for the participants to write down their answers to the two questions presented on Slide 2. Once participants were finished writing down their answers, participants took turns introducing themselves (giving their name and job title) and describing what they wrote down.  The researcher then presented an overview of the research project, the online survey design, and the results.  In four focus groups, participants watched two video clips from the survey to understand the kinds of videos that online survey participants rated (in one site, no internet connection was available so the researcher described the videos).
Participants were asked whether the survey results (such as current technology use and priorities) matched their experience.  In general, the researcher allowed the focus group participants to direct the conversation and intervened only to direct participants back on topic or to ask probing questions.  The focus groups concluded with participants reflecting on the questions from Slides 10 and 11.  Focus groups lasted between 45 and 60 minutes.  
Afterward, each focus group was transcribed and identifying characteristics removed. NVivo 10 (QSR International 2012) was used for analysis.  The coding of the transcripts took place in three waves. First, the lead researcher conducted line-by-line coding, a strategy used to elicit close analysis of the data (Charmaz 2006).  Second, two different researchers conducted second-order coding to develop categories and themes. Third, the lead researcher used the categories generated from the second-order codes to recode all transcripts, enabling uniformity across all data.
Results
Staff Technology Usage
Survey. Results from the survey indicate that most of the presented technologies are not used by the majority of responding staff. The only technologies that at least half of the respondents reported using were assistive communication (54%), social networks (51%), and safety and alert systems (50%). Only one respondent reported working with clients who use community navigation technology. Full assistive technology usage rates can be found in Table 2. 
[Insert Table 2 about here]

Focus groups.  Table 1 shows the kinds of technologies that staff identified as priority areas (Column b). Staff identified independently most types of technology from the online survey, with the exception of personal management technologies (for service users) and community building technologies (for staff). 
According to staff, service users’ access to tablets or iPads varied and depended largely on their families, particularly because these devices were not purchased by the service provider.  Staff perceived that younger service users had more access to technology, especially mobile devices, in comparison to older service users.  Day programs within the disability service provider enabled service users to access computers, but residential centers generally lacked computers and wireless Internet access. 
When the usage results from the survey were presented, participants in three of the focus groups did not feel that the quantitative survey data accurately portrayed the reality of technology use by staff. Four out of five groups felt that the survey over-represented the number of staff using technology, especially around the communication category.  Social media usage also differed by service area site, with Group 5 saying they did not use any social media due to organizational policies. Groups 1-4, however, discussed service users using social media. 
Priorities for Technological Development
Survey. Staff responded positively to all presented technologies, indicating at least moderate agreement that all options could make their job easier, improve the lives of service users, and looks easy to use. Additionally, staff indicated a desire to see all given technologies implemented in the service, with responses averaging at least a seven on a ten-point scale. Full responses can be found in Table 2. 
Though staff indicated willingness and desire to use all presented technologies, a one-way ANOVA showed significant differences in how much staff would like to see each technology implemented (F = 2.22, p<.05). Post-hoc analyses indicate that staff would like to use assistive communication and social networks more than they would like to implement smart home technology, community-building technology, and remote support or telecare. 
Most staff members believed that technology could help them in most tasks, with 93% indicating that technology would help them teach new skills to service users. At least 60% of respondents believed that technology could help them complete each listed task, with the exceptions of personal care/hygiene (32.5%) and providing transportation (40%). 
Focus groups. We coded focus group transcripts for “Desired Technologies” (technologies that staff would like to see used in the service) and three subcategories emerged, including Types of Desired Technology (specific categories of technology discussed), Good Design (characteristics of technologies that would make them most useful to staff and service users), and Purposes of Technology (the areas of life that would be improved by technology). Quotes from each category can be found in Table 3.
[Insert Table 3 about here]
The first category, “Types of Desired Technology” included seven technology areas: Communication technologies, Database, Everyday Skills, Community Navigation, Recreational Use, Telehealth, and Social Networking. Similar to the quantitative online survey, focus group members agreed that communication technologies should be a primary area of development. Staff perceived communication technologies not only for the benefit of service users, but also emphasized how communication devices can improve communications between staff, management, and families. Unlike the survey, however, participants were less receptive to social media, as their feelings were mixed with concerns about privacy and organizational policies (discussed more in the next section). One area of technology not featured in the online survey but emphasized repeatedly in focus groups was a database (or point of care system), which would store all information about service users. Staff also desired technologies to improve the everyday skills of service users, such as reminders, prompts, or instructional material.
In the second category, “Good Design,” staff reported wanting technology that was Adaptable, Affordable, Controlled by user, Easy to use, Interactive, Person-centered, Right fit, and Equitable. Most of these elements emphasize the elements of good design for service users, but the code “Equitable” referred to having equitable access across service users and staff. We also included a code “Tablet, iPad, iPhone” in the Good Design code, as staff members often identified the iPad as an example of good design. 
The third category, “Purposes of Technology,” captures how staff perceive the reasons behind technological use. These codes include: Assessment, Enhancing independence, Health and wellness, Improving the organization, Improving management, Improving communications, Improving care plans, Meeting parents’ needs, Quality of life, and Saving staff time. Hence, staff identified the purposes of technologies serving multiple stakeholders, such as service users, families, staff members, and the organization as a whole. In addition to discussing the positive uses of technology, one negative code (“Can’t replace human”) was included, as staff emphasized that technology should not be a replacement for human contact.
Challenges in Integrating New Technologies
Survey. Staff members ranked the cost of technologies as the most prohibitive, followed by the complexity of technology for services users, then the time necessary for staff to learn new technologies. In terms of how much time staff spent on various tasks, over half of the respondents (54.6%) ranked paperwork as the first- or second-most time-consuming part of their job, though all other responses were mixed, as is to be expected from the broad range of jobs represented by responding staff members. Other barriers to technology included concerns over safety and security, the fragility of high-tech tools, and lack of service-wide institutional support for the consistent use of technology. 

Focus groups. Staff members raised a broad set of challenges and Table 4 gives examples of the challenges most frequently discussed. Technological challenges included cost, complexity, unreliability, and fragility. Challenges for staff included a lack of time, training, knowledge, and motivation to learn new technologies. Focus group participants also discussed organizational challenges, including existing policies (perceived as unclear or confining) and the inequity between senior management and frontline staff. Another challenge raised was the diverse range of service users, with particular emphasis on differences around culture, age, and ability. 
[Insert Table 4 about here]
Risk and safety concerns surfaced in most discussions, particularly in relation to community navigation technologies. In Group 1, staff members identified the video of “Community Navigation” as an “excellent” example of technology. Yet for many focus group participants, this video also raised concerns about safety. Staff perceived that waiting alone at a bus stop with a smartphone would make service users vulnerable to theft and victimization. They also worried that technology could make service users more dependent: by relying on a gadget to navigate communities, service users would not learn new skills. Staff also discussed how social media and community tracking technologies raised significant ethical concerns for service users, staff members, and community members. 

Social media technologies similarly raised questions about safety for service users, as well as concerns about confidentiality, privacy, and suitability. On safety concerns, staff worried that service users might reveal too much information on social media technologies, as they would not understand the risks involved, such as identity theft schemes. Staff also worried about their own privacy through social media technologies. Staff discussed the need to respect service users’ decisions to use social media, even if these decisions violated their own values and preferences.

Occasionally, staff members discussed solutions to these challenges. For instance, some staff challenged the idea that mobile technologies would disempower service users by making them overly dependent on gadgets.  Some pointed out that technology replaces skills for everybody, like calculators usurping math skills and mobile phones replacing memorization. Because these risks of dependency are universal, staff argued that the potential detriment to service users should not be prohibitive. Similarly, when staff pointed out the ethical dilemmas of service users’ access to social media technology, they also emphasized that the burden was on themselves. According to one participant, “[It] might be somebody’s preferences to want to do something on their phone that I might not deem appropriate. But they’re fine with it and that’s not my thing. Who am I to come in and say, ‘You shouldn’t be watching this or you shouldn’t be doing this’?”
Discussion

Results from the survey and focus groups show strong support among staff members for integrating new technologies into a large disability service provider for people with intellectual disabilities. Staff perceive that new technologies can save staff time, create more efficient working conditions, reduce staff error, enable individual and organizational assessment techniques, and enhance the quality of life, independence, and health of service users.  The fact that four out of five focus groups used the phrase “with a touch of a button” to describe how technology can change the culture and practices of their organization shows the powerful sense that technology can alter dramatically the ways in which services are conducted.  Although staff supported integrating new technologies, they also perceived that the service organization faced many challenges in entering the digital age. These challenges were many, including lack of staff training, the high cost of technology, ethical concerns raised over privacy, conflicts in values, and safety issues for service users.

One of the challenges to emerge from the focus group involved a very basic question: what is assistive technology?  For instance, focus group participants disagreed over how many service users and staff used technology in large part because they disagreed over the definition of assistive technology. Members of group four, agreed with the survey result that showed many staff already using communication technologies. For this group, any version of PECs (Picture Exchange Communication Systems) counted as an assistive communication device, even if this device was very primitive. But other groups interpreted assistive technologies more narrowly and thus perceived usage rates much lower.
           One of the primary concerns of focus group participants was how to integrate new technologies across the diversity of services users, particularly across differences in culture, age, and ability. Staff perceived differences in culture, such as language differences, as both a driver of new technologies (like mobile texting) and a barrier to participation. Staff also discussed challenges for both young and older service users. Younger service users were perceived as having more access to mobile technologies, which raised two concerns: (1) that young service users were technologically savvier than staff members and (2) that staff may perceive their use of technology (especially social media) as inappropriate. In contrast, staff suggested that older service users and aging parents were so unfamiliar with mobile technologies that they were unreceptive to innovation. 
Of all areas of diversity, however, staff discussed most how differences in ability across service users raised challenges for technological innovation. Staff argued that mobile technologies, like social media or community navigation devices, were “very good for [services users with] mild [disabilities],” but unsuited for service users with more complex and challenging disabilities. For this latter group, access to technology posed more risks, both to service users and staff. Yet, unlike aging service users and parents who staff suggested were too old for innovation, staff members were eager to find technologies to use with service users with complex and challenging disabilities. 
Risk was a recurring theme in focus group discussions and risk raises distinct challenges for bridging the digital divide for people with intellectual disabilities. On the one hand, staff members identified “enhancing independence” as a key reason to integrate new technologies. As one staff member stated, technology can “improve independence irrespective of [service users’] living circumstances or their level of ability.” On the other hand, when discussing community navigation or social media technologies, staff members perceived that these devices make people with intellectual disabilities more vulnerable and more likely to be victimized. Similar to McConkey (2009), our results suggest that staff give a higher priority to care tasks rather than social inclusion tasks. Our study also shows how these attitudes toward care and inclusion can affect staff members’ uptake of technologies. For staff members included in this study, enhancing independence for service users seemed most relevant in regards to self-care and self-management tasks, but too risky for social inclusion activities. 
Methods Discussion
Our mixed methods approach enabled staff to craft their own definition of technology that exceeded our initial approach in the online survey. In the online survey, we paired textual descriptions of technologies with short video clips featuring people with intellectual disabilities using these technologies. We did this so staff unfamiliar with certain technologies could more readily imagine integrating these devices into their workplaces. In the focus groups, we enabled staff to reflect on the survey results, in a way becoming co-researchers. Staff members thus expanded our initial conception of the benefits and challenges posed by technology. Mixed methods invite our imaginations to be sparked in new ways. As one staff members encouraged, “Imagine if we all had access to it? Imagine then, we would all use it.” Thus, a sequential mixed method design enabled a fuller picture of what technologies are currently being used, what technologies staff would find most beneficial, and what changes, training, and support would be necessary to successfully introduce such technologies into the service. 
Limitations 
The primary limitation of the current study is the small sample size.  Fewer than 50 staff members completed the online survey, out of a staff roster of over 1,000. Moreover, we cannot ascertain how many staff members were contacted with information about this study. Ethics in Ireland require certain safeguards when contacting research participants, including the use of “gatekeepers.” Gatekeepers function as neutral intermediaries who provide potential participants with information about the study, to prevent any undue coercion on the part of the researchers. Thus, researchers could not solicit participants directly and instead relied on the hierarchy of the service provider to share the study with staff members. Although the lead administrators encouraged managers to inform staff about the survey, it is not known how widely such dissemination took place. Therefore, we do not know how many of the 1,000+ staff members were aware of the studies, so we cannot calculate an accurate response rate.  
Additionally, though the composition of the sample represents a variety of staff jobs, very few direct-care workers completed the survey or attended the focus groups.  Thus, the staff who spend the most time with service users and attend to their most basic needs were less able to or chose not to share their concerns and ideas over the use of technology.  Additionally, survey and focus group participants were overwhelmingly female.  Hence, our results reflect the viewpoints of management-level female staff members and future research should focus on recruiting a broader set of staff members.
The second limitation concerns the online survey design.  We aimed to provide staff members with high quality videos showcasing people with intellectual disabilities using a wide variety of technologies.  Finding high quality videos with people with more complex and challenging disabilities, however, proved difficult.  Staff members’ perception that some technologies are only good for people with mild disabilities thus reflects our difficulty in offering them videos proving otherwise.  Future researchers or disability service providers might choose to invest in developing these videos as an instructional tool used to introduce new technologies and change attitudes about assistive technology.
Conclusion
The phrase “with a touch of a button” arose repeatedly across our study and captures the promise of assistive technologies for people with intellectual disabilities and support staff working in the disability service sector. Yet this sense of how easy technology can make things contrasts starkly to staff members’ long discussion of the many barriers to implementing new and system-wide technological innovations. Part of the allure of technology is that it accomplishes things with a touch of a button and, as such, offers to save time, cost, and personnel. But the data suggests that there are steep organizational challenges to implementing technological solutions that require much more than simply touching a button.  Researchers and clinicians need to continue to work with staff, service users, and family to introduce appropriate technology that will help improve the lives of all involved.
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