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pointed out the need for ethical methodologies when involving participants with dyslexia. In this paper, we further propose that a stance of ability based design and participatory design approaches can further involve, engage and support people with intellectual disability in interactive information retrieval (IIR) research. Through a case study with an accessible prototype designed to access instructional videos, we demonstrate how an approach building on participant's interests and providing them support as part of the study design leads to ecologically valid observations. The accessible prototype makes use of images as prompts and query support, and includes social aspects. Our observations confirm that users with intellectual disability favour a visual approach to information access and interaction. The contributions of this work are primarily 1) a 2 step approach with supported participatory design approaches involving early prototypes 2) a case study of this approach to investigate information access interfaces with people with intellectual disability and 3) a reflection on the case study and applicability of the method in IIR evaluation.

INTRODUCTION

The World Wide Web is a platform for sharing, socialising and synthesizing vast amounts of information. It drives a large quantity of interactions between people in developed and developing countries. However, for the approximately 3% of the population with intellectual disability [START_REF] Saminda | Use of Voice Activated Interfaces by People with Intellectual Disability[END_REF], access to online information is limited by the accessibility of interfaces [START_REF] Hu | Investigating Information Search by People with Cognitive Disabilities[END_REF]. Most people with intellectual disability (ID) have reduced abilities to digest new or complex information, requiring specific accessible design. Yet they often do not fit a neatly labeled diagnostic category, often having a combination of underlying cognitive, communicative, motor and sensory conditions [START_REF] Harrysson | How people with developmental disabilities navigate the Internet[END_REF].

Information seeking is often performed using computerized devices such as tablets and smartphones. Users with intellectual disability are eager to benefit from that technology in order to improve their participation and learn to develop their autonomy. While there is a consensus that "users with impairments have specific issues that can only be addressed through a user centred approach" [START_REF] Berget | Experimental Methods in IIR: The Tension Between Rigour and Ethics in Studies Involving Users with Dyslexia[END_REF], research in information access interfaces typically seeks quantitative approaches [START_REF] Allan | Frontiers, challenges, and opportunities for information retrieval: Report from SWIRL 2012 the second strategic workshop on information retrieval in Lorne[END_REF] or qualitative approaches based on interviews [START_REF] Ringel | Understanding the Needs of Searchers with Dyslexia[END_REF]. In particular, throughout fieldwork and personal experiences (as described in section 4), we note four types of challenges with traditional approaches that collect logs based on pre-defined search scenarios or interviews :

• Experimental constraints (ie. scripted search tasks) require users to have full abilities in focusing, short-term memory, and communication. • Ecological conditions are difficult to create as interests vary greatly between individuals. • Verbal or written user feedback requires users to master communication nuances and abstract their experiences of the interface. • Collecting reliable quantitative data requires a representative distribution or homogeneity in the demographics of participants. As there is a diversity variety of participant's experiences of intellectual disability as well as diagnosis, this can be very difficult to achieve.

Interaction design, that emphasizes observations of individual experiences, has been successful in investigating barriers to existing information access interfaces by conducting research to understand how people with ID use information access technology and what can be done to improve accessibility. Most studies of how users with intellectual disability (ID) use online search employ observation methods in the context of users proceeding with a number of tasks on a computer, including search, and they generally employ existing interfaces [START_REF] Hu | Investigating Information Search by People with Cognitive Disabilities[END_REF][START_REF] Rocha | Usability evaluation of navigation tasks by people with intellectual disabilities: a Google and SAPO comparative study regarding different interaction modalities[END_REF]. The outcomes of these studies often emphasize accessibility barriers to the use of computer interfaces, and sometimes barriers to the actual information seeking process. Very few studies report on ethnographic approaches to see how users with intellectual disability experience and use information access technology in a context where they need it [START_REF] Sitbon | An exploration of how people with intellectual disability engage with online information retrieval[END_REF]. Such studies allow users to nuance independent and supported strategies that they may employ, by enabling interactions with the researchers to provide support to participants as needed. In turn, researchers can recognize requesting support as a participant's strategy that they may use to access technology. Inspired by recent work in accessibility and participatory design [START_REF] Simonsen | Routledge International Handbook of Participatory Design[END_REF], as well as our own field work and lived experiences, we propose that information access studies should be designed using the following suggestions:

• Make use of accessible prototypes instead of existing interfaces, reducing the barrier of using new or inappropriate technology. • Rely on interests of the users instead of enforcing non-ecological scenarios on them, in order to create genuine motivation for the task. • Integrate support in protocols, to lower the barrier of entry, get results more representative of reality

We argue that this approach would allow one to a) break some of the mundane usability barriers that otherwise prevent users to demonstrate their abilities and ways of searching, b) motivate users to demonstrate their relevance assessment skills, and c) recognize and report on supported skills as well as independent skills, particularly for querying. We present a case study that highlights and embraces our suggestions. The case study reports on the first iteration of the design of a video search application to allow users with ID to learn life skills of their choosing online. Videos have been reported and observed in our field work as one of the major online activities for users with ID, although mainly for entertainment purposes. The target users for this application are users with intellectual disability who are able to spell and read at least some words, with investigation of use of voice to search and command applications left for a further stage of the study. Contrary to previous studies such as Rocha [START_REF] Rocha | SAMi: An Accessible Web Application Solution for Video Search for People with Intellectual Disabilities[END_REF], which evaluate walled-garden searches (choice from a fixed set of queries), this allowed us to experiment with open-ended query composition with external support.

The paper is structured as follows. Section 2 overviews related work and positioning of this study; Section 3 presents a case study based on an original prototype for searching videos with the objective of learning; Section 4 contains a discussion of the results of the case study as well as a reflection on how information retrieval research can be conducted in order to account for individuals with intellectual disability.

BACKGROUND AND RELATED WORK 2.1 Un-defining intellectual disability

The first observation when thinking about design is usually to define specifically whom we are designing for. In this paper, we propose that rather than focusing on a specific impairment or diagnosis, we may focus on supporting the community based on a range of widely observed capabilities and interests, following a similar stance to that of ability based design [START_REF] Wobbrock | Ability-Based Design: Concept, Principles and Examples[END_REF].

In addition, many of the people who have participated in our observations and trials would typically either fit none or several diagnoses, and this is often what leaves them excluded from specific interventions. Similarly, we posit that any attempt to map people's abilities to a developmental age is not only unnecessary if one would instead focus on abilities, but is also denying the fact that adults have information needs and interests that are that of adults, and therefore using applications designed for children instead of re-thinking the design entirely poses risks of not respecting the individuality of adults.

Sitbon [START_REF] Sitbon | A non-clinical approach to describing participants with intellectual disability[END_REF] proposes a participant-led approach to understanding people's cognitive abilities, and emphasises that research that is not trying to address clinical aspects of a disability should steer away from diagnosis and instead focus on cognitive abilities that are relevant to the task at hand. They further propose that support needs in activities of daily living can reveal cues about cognitive abilities, for example the ability to write a shopping list can reveal an ability to plan more broadly. However, while a useful framework, this approach is yet to be validated.

Skills of people with Intellectual Disability in relation to web technologies

Most of the existing literature reporting on the usability of information access interfaces (including web browsing) for people with intellectual disability points to barriers: formulating a keywordbased query can be an issue [START_REF] Hu | Investigating Information Search by People with Cognitive Disabilities[END_REF], spelling can be an issue [START_REF] Harrysson | How people with developmental disabilities navigate the Internet[END_REF], reading and identifying a relevant link can be an issue [START_REF] Harrysson | How people with developmental disabilities navigate the Internet[END_REF], cluttered screens can be an issue, navigating between screens can be an issue (abstraction, task sequencing) [START_REF] Chadwick | Internet Access by People with Intellectual Disabilities: Inequalities and Opportunities[END_REF][START_REF] Michael | Technology Use by Students with Intellectual Disabilities: An Overview[END_REF]. These are all elements critical for search, and together they can form a set of recommendations which account for individual capabilities [START_REF] Sitbon | Towards universal search design[END_REF]. However, they do not consider strengths and interests of people with intellectual disability [START_REF] Scott | Current perspective regarding adults with intellectual and developmental disabilities accessing computer technology[END_REF], such as their often acute visual memory and interest for visual media [START_REF] Kumin | A Usability Evaluation of Workplace-related Tasks on a Multitouch Tablet Computer by Adults with Down Syndrome[END_REF].

Interest for visual media has also been reported by Bayor [START_REF] Bayor | Characterizing Participation Across Social Media Sites Amongst Young Adults with Intellectual Disability[END_REF], who presented a survey of young adults with intellectual disability, and found a wide prevalence of the use of Youtube, mainly for entertainment purposes. Rocha [START_REF] Rocha | SAMi: An Accessible Web Application Solution for Video Search for People with Intellectual Disabilities[END_REF] presented and trialled an application for searching videos that solely use images in order to query. They demonstrated that nearly all 20 users who trialled the application were able to complete search tasks successfully, suggesting that they could understand the meaning of icon and the required interaction. They don't report on how users judge the results to be relevant or not. In this study, the users' queries were prescribed by both the interface and the experimental framework. Sitbon [START_REF] Sitbon | An exploration of how people with intellectual disability engage with online information retrieval[END_REF] observed and interviewed 20 participants with intellectual disability using web and video search, and presented their observations in relation to a search model, while exposing their abilities to rely on visuals and also suggested a model that accounts for the support from people around them, which they know how to seek. This study also points to a different perspective on effectiveness, with time saving not being a priority for people they observed, who were rather focusing on the ease of use and seemingly enjoying distractions. Balasuriya [START_REF] Saminda | Use of Voice Activated Interfaces by People with Intellectual Disability[END_REF] and Rocha [START_REF] Rocha | Usability evaluation of navigation tasks by people with intellectual disabilities: a Google and SAPO comparative study regarding different interaction modalities[END_REF] investigated the ability of participants to use voice commands for various activities, including searching for videos and information. They found that participants who were able to do so preferred using their voice to search, even though it was for most the first time they had the opportunity to do so.

A wide variety of tools have been developed to support people with various abilities in accessing the web and using computers more generally. They typically focus on supporting the skills of typing and reading, and are often initially intended for users with learning difficulties [START_REF] Williams | Effect of web page menu orientation on retrieving information by people with learning disabilities: Effect of Web Page Menu Orientation on Retrieving Information by People With Learning Disabilities[END_REF], such as dyslexia [START_REF] Fourney | Assessing the Readability of Web Search Results for Searchers with Dyslexia[END_REF][START_REF] Ringel | Understanding the Needs of Searchers with Dyslexia[END_REF].

Participation of people with ID in design

Participatory approaches to design put users at the centre of the process, considering them effectively as "experts of their experience" [START_REF] Sanders | Co-creation and the new landscapes of design[END_REF]. In the context of designing with people with intellectual disability, proxies (teachers or family members who speak on participant's behalf) may also be considered as part of the experts [START_REF] Brereton | Design after design to bridge between people living with cognitive or sensory impairments, their friends and proxies[END_REF], however not exclusively, and it is important to not entirely rely on these proxies but instead involve the users with ID themselves [START_REF] Hendriks | Codesign with people living with cognitive or sensory impairments: a case for method stories and uniqueness[END_REF]. While not introduced specifically for participants with intellectual disability, prototypes can be used as a tangible probe, thus removing requirements for abstraction for participants to express themselves about the design. Brereton [START_REF] Brereton | Design after design to bridge between people living with cognitive or sensory impairments, their friends and proxies[END_REF] and Sitbon [START_REF] Sitbon | Co-designing interactive applications with adults with intellectual disability: A case study[END_REF] presented early iterations of a design, such as digital prototypes, as probes to successfully engage people with ID in co-design for mobile applications. Wilson et. Al [START_REF] Wilson | Co-Design Beyond Words: 'Moments of Interaction' with Minimally-Verbal Children on the Autism Spectrum[END_REF] emphasise that the early prototypes already need to address users' interests in order to foster engagement.

AN ABILITY CENTERED APPROACH

Building on successful design practices, we propose that studies in IIR involving participants with intellectual disability who seek to harness the abilities of participants with intellectual disability should be iterative, based on prototypes, build on participant's interests, and integrate support in the methodology. In this approach, the prototypes are not necessarily novel, particularly in the early stages, however they are a probe to allow participants to express themselves and demonstrate what they can and want to do with the proposed system.

Phase 1: preparation

The first prototype presented to the users already addresses their interests and build on their abilities. Therefore, a preparation to the research involving fieldwork and extensive literature review is essential, beyond solely refining the research question. The first prototype needs to a) be accessible, b) build on competencies and interests, and c) address an information need scenario

The preparation phase may focus on a single participant, or engage with a group of participants.

3.1.1 Ethics. We note how an ethical framework influences choices made in our experimental design. For example, as also noted by Berget and MacFarlane [START_REF] Berget | Experimental Methods in IIR: The Tension Between Rigour and Ethics in Studies Involving Users with Dyslexia[END_REF], it would be unethical to place users in a situation where they feel they are failing, or "not good enough". Further to this, protocols in place need to be appropriate to communicate to participants (eg. easy-to-read description of the study and consent forms). Finally, ethical frameworks remind researchers to only collect private information that is relevant to the research questions. This is a good opportunity to reflect on the meaning of clinical diagnoses in relation to intellectual disability for investigating interactions with information systems.

Phase 2: experimentation

In a series of iterations, the prototypes can now serve as probes in contextual interviews to learn more about the participants and their use of the IIR system. Contextual interviews and observations, in the context of trialing a prototype, gives a voice about the design to participants who may otherwise find it difficult to express or reflect on what makes it easy or difficult to access or use [START_REF] Sitbon | Co-designing interactive applications with adults with intellectual disability: A case study[END_REF].

Interests

. Phase 1 may be conducted with a group of participants, or with a focus on individuals. In the first instance, participants' interests may guide the design of the first prototype, but the scenarios may not be scripted to suit individual's preferences. In that case, the participants should be provided the flexibility to come up with their own scenarios and information needs. It may however be difficult for some participants to come up with information needs on the spot, and through conversation with the researchers current interests can be uncovered and encouraged as a starting point for information need. This can be guided by questions such as what participants do on the weekends, or their mid-or long-term goals. With non-verbal participants, an alternative could be to provide a set of cards which can constitute prompts to start the task. When phase 1 focuses on a individual, the scenario can be scripted to support the interests of a participant, by making the interests a goal of the information seeking, potentially with some gamification of the search task.

Support.

Support is an essential component in the lives of many people with ID, and is often part of how they build competencies and strategies. When the research tries to address what type of support people need from an IIR system, or the system acknowledges that people may be using it in their supported environment, then providing support during experimentation means that instead of identifying barriers (where or whether participants need support), we can refine what forms support can take. Further to this, because IIR is connected to information itself, which often imposes written or spoken language as a starting point, it makes sense to assist users who may be struggling with language production (eg. to type queries) but not necessarily language reception.

Data.

In the context of supported activities, it is essential that any data collected on the system (eg. query logs) are contextualised. Therefore, audio or video recordings are often essential to support their interpretation.

If participants are verbal and comfortable communicating, they can provide comments and explanations as they operate the prototype, in the form of semi-structured interviews. If participants are non verbal or not comfortable communicating, the researchers need to rely on attitudes, changes in behaviour. If participants are on the autism spectrum, such changes can be very subtle and better recognised through video analysis [START_REF] Wilson | Co-Design Beyond Words: 'Moments of Interaction' with Minimally-Verbal Children on the Autism Spectrum[END_REF].

CASE STUDY: SEARCHING FOR EDUCATIONAL VIDEOS

In order to implement and reflect on our suggestions, we set out to examine a specific form of information access which follows known interests of adults with intellectual disability: searching for videos. In the case study, users with ID were tasked with finding relevant material for learning on topics that interested them. They used an accessible video search prototype which they manipulated during interviews with the researchers. We describe the design of the accessible prototype, how it was investigated with participants, and what observations it allowed us to gather. The research question addressed in this case was of an exploratory nature: how do participants with ID search with typed queries (what do they search and how do they express it?) Field work in phase 1 and contextual interviews in phase 2 of this case study took place within and in partnership with an education program designed to support adults with intellectual disability in continuously developing academic skills (eg. numeracy, literacy and humanities). The organization supports people who have an intellectual disability as defined by the AAIDD ("characterized by significant limitations in both intellectual functioning and in adaptive behaviour, which covers many everyday social and practical skills" [START_REF] Schalock | Intellectual Disability: Definition, Classification, and Systems of Supports[END_REF]) and not based on a specific diagnosis. The facility supports around 30 students each day in 2 groups, and is equipped with desk computers and an interactive whiteboard. Additionally, many students bring their own tablet devices, usually iPads.

Phase 1: preparation

The design preparation consisted of a mix of theoretical input from the literature (presented earlier in the background section), guidelines proposed by Sitbon [START_REF] Sitbon | Towards universal search design[END_REF], first person experiences from the authors, interviews and feedback sessions with experts in supporting people with ID, and individual observations during field work.

Personal experiences of the research team include several years of experience working as a support worker with people with ID, being a parent of a 14 years old child with intellectual disability, working alongside teachers in the education facility or managing the learning facility where the fieldwork and observational interviews have been conducted.

Engaging socially and visually.

While technology is often in itself an attractor for many adults with intellectual disability, its use for accessing information is not so wide spread. Use of search engines is sometimes connected to frustration in forms of fear of failing when either typing or deciding which result is relevant, or adhering to the abstraction of navigating different pages, going back and forth [START_REF] Sitbon | An exploration of how people with intellectual disability engage with online information retrieval[END_REF]. Many of the adults we have observed are interested in accessing online videos, mainly on the commercial platform Youtube, often by accessing already seen videos through recommendations, and browsing to new ones from there. In group settings, they like to show each other favourite videos and try and find those that someone has found (in which case they might share query terms to be able to find a matching list of results). Preferences for images, videos and tactile screens are also consistent with difficulties identified in the literature with abstraction, as they exhibit very concrete visual features.

4.1.2 Videos for learning. Similarly to Bayor [START_REF] Bayor | Characterizing Participation Across Social Media Sites Amongst Young Adults with Intellectual Disability[END_REF], we observed that most videos that participants accessed on the Youtube platform were of entertainment, which is in contrast with findings from a recent survey [START_REF] Smith | Many Turn to YouTube for Children's Content, News, How-To Lessons[END_REF] where 53% of users aged 18 to 29 reported that the platform was "very important" "for helping them figure out how to do things". Furthermore, we observed that videos, including from the platform, were often used during educational sessions, and were engaging and appreciated.

The focus on learning life-skills has also emerged from both an observation that users with ID are typically confident in accessing entertaining videos but not in searching for educational videos [START_REF] Bayor | Characterizing Participation Across Social Media Sites Amongst Young Adults with Intellectual Disability[END_REF]. This indicated an area where their families and support workers and themselves hope they can gain more information and practice.

4.1.3 Focusing on the task. While most of the people we have observed are comfortable with the typical steps of searching for information on the web (entering a query, then looking at results to choose the preferred one, and going back to the list for more or re-enter a query), they find it difficult to perform the individual steps (like spelling or choosing words for the query), and they also sometimes get stuck or distracted and require prompting and/or reassurance to keep going.

This suggests that it is necessary for the user interface to be simple, avoiding distractions and keeping any complex elements or those presented in large numbers not absolutely necessary to a search on a separate option page [START_REF] Mark | Web accessibility design recommendations for people with cognitive disabilities[END_REF]. In order to limit navigating between different screens, providing a seamless continuous experience by for example allowing the user to swipe through all results on a single page is recommended. These recommendations are also in line with reports from the literature on difficulties in relation to abstraction, task sequencing, task switching and prioritization [START_REF] Sitbon | Towards universal search design[END_REF].

4.1.4 Respectfully guiding the interaction. While prompting should be integrated in the design, it is important to make sure the system is 'patient' and allows enough time for users to act. For example, after a period of inactivity on search/results page, including a prompt might encourage keeping on-task. Finally, prompts can also include offers to browse by providing generic pre-defined queries. Prompts are also an opportunity to avoid cluttering the interface as they only provide necessary information at a specific point of need. This has additionally been demonstrated to be much more effective [START_REF] Stock | Evaluation of cognitively accessible software to increase independent access to cellphone technology for people with intellectual disability[END_REF]. Speech inputs are not yet often used, and while we haven't specifically queried people about this, we considered that the low accuracy of the recognition may discourage users [START_REF] Maskeliunas | Multimodal Interface Model for Socially Dependent People. In Analysis of Verbal and Nonverbal Communication and Enactment[END_REF]. A recent study [START_REF] Saminda | Use of Voice Activated Interfaces by People with Intellectual Disability[END_REF] has indeed pointed to such issues for some users, although it should be noted that it was also a great alternative for many users who needed support with typing.

1st Prototype: Interface and Implemented Features

The first prototype implemented is a video search tablet application (for iPad) designed to help users access life skills educational videos (eg. Videos of how to cross the road, how to do the dishes, etc.). Based on the accessibility and competency guidelines, and considering our observations consistent with that of Sitbon [START_REF] Sitbon | An exploration of how people with intellectual disability engage with online information retrieval[END_REF] and Rocha [START_REF] Rocha | Performing Universal Tasks Using a Mini iPad: Usability Assessment Per People with Intellectual Disabilities[END_REF], the following opportunities and interests were considered: images and videos are an opportunity, tactile screens (eg. tablets) are an opportunity, videos are of interest, things that are of interest to others are of interest.

In this stage of the work, the prototype does not seek to innovate yet, but rather to provide a prompt to learn more from our participants, providing them a concrete design to respond to, not just verbally but also and alternatively through interactions.

The interface mainly consists of 3 screens (initial query screen (Figure 1), results list screen (Figure 2), visualization of individual result screen (Figure 3) and a pop-up list of previously watched results (history) and results marked as favourites. For transitions between the screens, the interface uses icons widely used in apps.

The initial query screen consists only of a search bar, pre-filled with the query "how to:" in a way to invite the user to complete the query, but editable as part of the query text. These pre-filled query terms support the focus of the prototype on how-to videos, without limiting the users' understanding, capabilities and desires. Interactive prompts have been scheduled to appear after 5 seconds of inactivity, in the form of arrows to suggest an action. The first prompt appears near the search bar (Figure 1). The second one appears after the query text has been edited, near the search icon.

At the top of the results screen (Figure 2), the query that was used to produce the results is displayed. If it is the user's original query, then it appears as it was entered. However, if any word was automatically corrected, then this word appears in a different colour and where available an emoji is displayed next to it. The aim of this approach is to provide immediate and clear feedback to the user as to how the system understood their query.

The results page (Figure 2) consists of a single list of videos with caption, title and summary. The search results are provided by the Youtube API without modification to the ranking. Each result consists of the first thumbnail associated with the video, as well as the snippet provided by Youtube, which is the beginning of the description entered by the author of the video.

Social capabilities such as indicating preference for a video, seeing how many people have expressed such preference, or the ability to comment on a video have been implemented in the prototype (Figure 3). The number of preferences is drawn from the number of "likes" on the Youtube platform, and the user is able to enter their own comments on the video. 

Phase 2: methodology

In the first iteration of phase 2, we employed a methodology based on contextual interviews with observations. 4.3.1 Participants. We ran a series of trials of the app with 8 adults, 4 females (P1, P3, P4 and P6) and 4 males (P2, P5, P7 and P8), aged between 18 years old and 35 years old, who attend the educational facility presented earlier. The participants were selected by staff members of the education program, based on their comfort with using a tablet, typing on a virtual keyboard, and being able to spell to some extent. All participants are familiar with the technologies underlying the prototype. All the participants had interacted with the interviewers on other occasions, in individual or in group settings, before the interviews occurred. P1, P2, P6 and P8 communicate verbally well and were happy share their views, while P3, P4, P5 and P7 were more reserved and preferred to express themselves through using the application than by verbally communicating with the interviewer.

Contextual Interview settings.

All the contextual interviews were conducted in the specialized education facility partnering on the project, in a quiet room. The methods and consent processes have been approved by the Queensland University of Technology ethics committee (approval number 1400000673). The interviews were conducted by one of two members of the research team. They had both spent time in the facility prior to the interviews, observing, volunteering or conducting preliminary interviews. The participants were provided an easy to read participant information letter, explained in clear and easy language the objective of the research and reminded that they did not have to take part if they did not wish to, and that they could stop at any time. If they agreed, they signed a consent form that outlined, again in clear and easy language, what their participation entailed. P1 and P2 undertook the trials simultaneously, but did not interact with each other during that time. For subsequent trials (P3 to P8), we were able to run the trials and interviews individually. Contextual interviews are structured by the trial of the application. After agreeing to participate, participants were each given iPads with the app already opened. The interviewer demonstrated the features of the app and asked what skills they wanted to learn. When participants answered this question (at times needing further prompting by providing examples), the interviewer suggested typing this into the search bar. This was followed by a period of observation, whereby participants were allowed to search through the results whilst the interviewer watched and listened, taking notes and assisting where required. The interviewer concluded by asking participants what they liked or not about the app, and whether they would continue using it.

Data collection.

In three cases, the participants did not wish for the interviews to be audio recorded. In these cases, the researcher took extensive notes during the interview, and completed them immediately following the observations and interviews. In cases where participants were happy to be audio recorded, the notes taken during the interview focused on observations, and interviews were subsequently transcribed. Two researchers conducted observations and recorded notes. They also have had other interactions with the participants, both prior to and following the interviews. This provided them with an additional lens to contextualize the data (known interests and abilities of the participants). Query logs were recorded during the interviews: all the queries that the participants typed, which video they accessed and which buttons they pressed (ie. Closing video, like, etc.). We took an inductive and iterative approach to analysing the data drawing upon the approach outlined by Braun and Clarke [START_REF] Braun | Using thematic analysis in psychology[END_REF]. We revisited our notes of observations and the transcripts and highlighted common themes that were representative of our observations, also noting any particular anomalies. A session of adjudication was performed by the two researchers who conducted the observations to finalize the key themes.

Phase 2: Observations

We present our findings and observations in relation to specific features implemented in the application, and to the overall aim of the application, a platform for participants to learn new skills. 4.4.1 Navigating the application. P1 and P2 appreciated the simplicity of the interface and the single use aspect of the app. They noted that the interface was less cluttered than that of Youtube, particularly due to the absence of advertising materials. While the flow of the application going forward was very intuitive to the users and they did not need prompts to progress from the query to the results and from the list of results to the result viewing page, the use of the cross icon to go back was not intuitive. 4.4.2 Entering queries. Some participants could type their queries perfectly on their own, and those who needed support with spelling asked the researcher for support. Table 1 shows three examples of how participants successively rephrased and reformulated their queries in order to obtain videos of interest (names and locations are anonymized). In the first example, the participant (P1) has watched a video after each query, and has refined the query based on what the video suggested first (lawyer degree), and then refined after realizing that it would be location specific. In the second example, the participant (P3) was seeking particular videos of herself, that she knew exists on Youtube. She was very persistent, and attempted a lot of varied specifications to try and reach the objective. In the third example, the participant (P4) first wrote a typo, which the system did not correct. The error was pointed by the researcher, and the participant then asked the researcher the correct spelling for that word, and subsequently refined the query independently, adding the word "show". While some participants were very quiet while using the application, others were verbalizing every step, including spelling out loud while typing the query. 2 presents an overview of the queries chosen by participants. The queries related to finding a job, demonstrations of daily living skills (being safe, cooking, make a bed), and entertainment. Participant P3 first sought videos of herself, partly to share them with the observer, but also because it is something she knew how to find on Youtube, which she uses on a regular basis. Participant P6 was looking for general knowledge that she had already, and was particularly keen to share this with the observer, commenting on the videos as they went.

Interests. Table

P Topics P1 How to be aware and safe around strangers

How to become a lawyer P2 How to become an ambulance driver P3 Dressage competition (seeking personal videos) How to cook P4 Tickets for an Entertainment show P5 How to get a job, interviews P6 How to grow food How cows produce milk P7 Television Game Sunrise P8 How to make my bed How to cook Table 2: Topics of information searched by participants (P) 4.4.4 Interaction following spelling errors. Generally speaking, participants took little notice of the corrections. The system tended to either provide a correct word with the associated emoji, or to provide no correction at all. The visual feedback provided by the list of videos itself was the clue for the participants to know when their query needed to be reformulated or corrected. They were able to decide to reformulate the query when none of the results seemed relevant to them, with examples of duration for reformulation when no result was selected indicated on Table 1.

Assessing results relevance.

Participants indicated that they appreciated the focus of the results page, which was not cluttered. P1 and P2 would try and read every word in the caption in order locate their keywords and make decisions, while others (P3, P6, P7 and P8), would sweep very rapidly, suggesting they are only making a decision based on the thumbnails. P3, P4, P6 and P7 were aiming to share with the interviewer videos they already had seen before and liked. In other words, they were undertaking a retrieving task rather than a search task. P6 and P8 only watched a single video for each of their queries, even though they could have learnt other aspects of the information they requested. For example, participant P8, after verbalizing and typing the query as "how to cook", only selected a video of how to cook live crabs.

Using social features. Social features of the application in-

cluded a button to indicate whether users like a video, as well as the ability for them to comment on the video. In the particular trial settings, we did not indicate to participants who would be able to read their comments and likes other than it would hypothetically be other users of the same application. They were also shown how they could re-access their favourite videos directly, and how the comments they would have typed would appear again when they re-access a video. None of the participants entered a comment on any of the video, although many used the favourite feature.

Phase 2: reflection

The study presented in this paper is limited in several regards. First, the size of the studied population is small (N=8), which is often the case with ethnographic studies due to the fine-grained interactions needed with the participants, and the constraints of research in dedicated care centres. However, by working with more centres, we would be able to access more participants. In addition, the objective of the study was to provide participants with skills learning opportunities, and two factors could be improved in that regard. Learning was only associated with video material, and excluded practical sessions which are typically valuable in a range of topics. In addition, the duration of the study, one interview per participant, did not allow to appreciate actual learning effects on the participants, and longer-term studies are necessary to address such effects.

Nevertheless, the way the study was setup allows to devise a number of design improvements which could be expanded into accessibility guidelines. Observations and direct feedback made by the users suggested a number of improved features, such as the ability to generate printable instructions scripts from screen captures of the video at various times, the ability to see a summary of the video based on images from the video rather than descriptive text, a ranking including video duration, and the possibility to enter the query directly with images.

As only a few participants inspected the text associated with the video to identify the query keywords and establish a relevance judgment, and most used a single thumbnail image to judge the relevance of the video, it would seem practical to offer a visual summary of the video instead of a textual one, presenting key images summarizing the video. Another observation is that on Youtube, the thumbnail chosen by video authors is not representative of the content of the video itself but rather an advertisement for watching it, and is tied to the text accompanying the video (title, description) which, if not read, may result in misleading relevance judgments.

From an observer's perspective, long videos that did not seem relevant, when found by users who did not discriminate learning that can be acted upon (eg. "how to cook a crab" for "how to cook" query), could be seen as a distraction. However, people with intellectual disability may value time in different ways, and they may favour enjoyable moments over the efficiency of attaining a goal. In these particular instances, it was the observer that was sensitive to the length of the videos, not the participants. In other instances, the participants themselves indicated that they preferred shorter videos, as they are more focused on an element of learning. We can also assume that they support memory better. However, when participants have been observed accessing entertainment videos in field work, they would favour longer sequences, which in turn minimize their interaction with the system.

DISCUSSION

This section develops a critical discussion around the presented case study, and discusses the opportunities and limitations of our proposed approach and its application to future studies.

One problem with working with users with ID is that of collecting feedback. Explicit feedback is difficult to solicit mainly because with ID are often not interested in communicating at the abstract level and critical skills that feedback entails, and they more often prefer focusing on their primary feelings, not usually keen to explain why they prefer a feature over another. Studies which put users in ecological settings are more likely to result in richer feedback, such as through the mediation of a prototype which has the additional benefit of allowing instrumentation and collection of fine-grained quantitative data (although we did not exploit such data in the presented study). From lessons learned through the presented study, we devise three suggestions that we think are important for successfully building experimental information access settings involving users with ID: experiment with accessible prototypes in place of existing mainstream users interfaces, build on participant interests instead of researcher-designed controlled experiment settings, and involve support personnel in order to reduce barrier of entry and improve commitment of participants. Those suggestions are discussed hereafter.

Accessible design

A number of studies rely on off-the-shelf software, such as search engines or social media websites, with the benefit of realism and matching current users habits. However, accessibility associated with these platforms is often lacking because of over-reliance on text-only navigation, the presence of distracting content and attentionseeking layouts. This introduces a barrier at entry which might be intimidating for users with ID, reducing their motivation. In addition, without the collaboration of the industries behind these closed platforms, it is not always possible to instrument them and collect quantitative data such as particular interactions.

Building experiments based on an accessible design presents the benefit of reducing task difficulty for users. For example, [START_REF] Shpigelman | How do adults with intellectual disabilities use Facebook[END_REF] ran a survey with Facebook users with ID. They created accessible survey questions, and promoted the use of support in filling the survey. However, they used an off-the-shelf survey software. Both the type of study (survey) and the use of generic software probably explain a low number of respondents despite running nationwide and community-wide advertisements.

For users with a habit of not searching by and for themselves, or of not having access to any information they like, or of not having the flexibility to use the information to make decisions in their lives, it can be very difficult to demonstrate skills, interests, and judgment of relevance outside the habits they have built. However, for some, being able to develop independent and voluntary access to information requires interaction models (interface, query mode and content) that are accessible enough to develop these skills.

Funneling users interests

It is very difficult to impose controlled experimental conditions when working with users with ID. For example, creating ecological conditions by describing an (ecological) scenario to users is not possible because it is difficult to make them cooperate towards an end not natural to them. For non-verbal users, for instance, it is often not possible to ask them to perform a specific query or follow experimental guidelines. Yet, building on users' interests often brings the motivation necessary to obtain cooperation, and assuring their commitment to the task. It can result in better ecological validity, and additional user feedback.

In our study, the queries that participants chose to submit were either in response to long term goals (such as looking for a job), to curiosity ("how to milk a cow), or to emotional needs (watching entertainment). Building on user's interests meant that they were motivated to perform the search for themselves, however some participants were instead motivated to share their interests with the observer. For example, one of the participants was really keen to use how to videos as a support to share with the interviewer something she had already learnt, through commenting on the video. This particular participant had previously exhibited a similar behaviour at the library in a non-research setting, asking the interviewer some help to locate a book about a specific topic, in order to show that she knew about the topic. While sharing interests may not be anticipated by the proposed goals of the interface in relation to learning, it equally contributed to participant's motivation to search and find genuine informative results.

Integration of support

Support is a main component of people with ID's life, through support by their peers, by dedicated staff or by family. Integrating support in studies is valuable because it decreases the difficulty of performing the task and following instructions, and increases the confidence users have towards the technology.

One of the underlying principles of our design was to allow users to freely access any content they may wish to online, contrasting with most applications for people with intellectual disability which either provide limited access to content or a limited number of queries [START_REF] Rocha | SAMi: An Accessible Web Application Solution for Video Search for People with Intellectual Disabilities[END_REF]. Often, supporting and encouraging users to learn outside of their comfort zone means a fine balance between constraining them to content "we" (designers and support networks) believe is good for "them", limiting the amount of information presented on the screen, and recognizing that only some users with ID are able to discriminate relevant information.

One limitation of including external support in studies is that part of the observed effect is the result of support and not the target population. While qualitative observations made in situ by researchers can account for such effect, care has to be taken when analysing quantitative data when it has been collected without separating interactions from the user, interactions with help of or by a supporting agent (e.g. for demonstration purposes).

Providing support during contextual interviews also means that suggestions already considered in collaborative search [START_REF] Ringel | Collaborative Search Revisited[END_REF] should be considered and integrated, and further studies should investigate if "concerns about imbalances in the potential or reciprocating, appearing overly dependent due to one's disability, and privacy" [START_REF] Brady | Investigating the Appropriateness of Social Network Question Asking As a Resource for Blind Users[END_REF] which were reported by blind users to seek collaborative support online would be shared by participants with ID.

Implications for quantitative approaches

Qualitative studies are good for getting a formative understanding of relevant issues (as presented here) and for giving an indication of what is worth measuring quantitatively. Here we consider application of quantitative approaches.

Keeping in mind that long-term use and practice, with a lot of scaffolding and encouragement to look for information rather than entertainment, is key to witnessing participant's full abilities and how systems can and should support them best, it is difficult to imagine how large-scale query logs or relevance judgement could be collected in a reliable manner. It is likely that a dedicated resource collection, which is found to be of interest to people within a particular context, and which may only be accessible by the tool under investigation, may be a route to collecting online data. Even then, one would need to devise a collection method to identify user's independent actions, those supported by another person, and those undertaken by someone else.

The definition itself of what is relevance gets blurred, and it would be really difficult to collect relevance judgments in the classical sense. Relevance here also gets mixed with the notion of serendipitous learning, when sometimes content that can be of interest, while searched for, can lead to new interests. This idea is not new in IR, but somehow goes against the idea of supporting users in achieving their goals, and could be seen as patronizing to decide that they should be influenced to change their course into a more diverse information space.

There are also some challenges in evaluating information retrieval technologies in the context of ID. Evaluation of the retrieval component is often performed offline (with a-priori judgement of document relevance), or online through proxies of user satisfaction. Both relevance and satisfaction are hard to evaluate in the context of ID. Relevance assessments collected from individuals with ID that have communication impairments might turn not reliable. Online estimated assessments, which would use the time spent on a video as an estimate of relevance, would also be unlikely reliable, as was illustrated by examples of users either spending time watching any video, even not completely relevant, or others spending time to assess and decide that a video was not relevant. The notion of relevance is to be extended for the special needs of the target user population by promoting documents that directly address their needs, as suggested, for example, by Fink [START_REF] Fink | Adaptable and Adaptive Information Access for All Users, Including the Disabled and the Elderly[END_REF].

Limitations

Prior work found that people with ID often expressed themselves best and were empowered to new roles through concrete use of interactive prototypes [START_REF] Brereton | Design after design to bridge between people living with cognitive or sensory impairments, their friends and proxies[END_REF]. We found a similar trend with some people were very keen to make suggestions on improvements themselves. However, the prototype, when trialled in a single and isolated instance, does not fully allow to distinguish between novelty and design effects when it comes to either interest or difficulties. It is interesting though that novelty is often seen as an attractor, but in the context of trialling with people with intellectual disability, familiarity is often preferred. Indeed, some of our participants indicated that they would still prefer to use the YouTube platform, as they have experience with it, and it directs them to their preferred videos once they have accessed them with someone to support them. As a result, even though their agency is reduced through only accessing familiar content, they feel more empowered for independent use. Prototypes would therefore be best trialled over long periods of time, with a dedicated approach and period of time for scaffolding the learning of the tool itself to a point where observations become about the process itself more so than overcoming novelty.

Another consideration is that often people with disability prefer to use mainstream platforms, following their observations of peers using these platforms. While it makes sense on social media as it is where they may connect to others [START_REF] Bayor | Characterizing Participation Across Social Media Sites Amongst Young Adults with Intellectual Disability[END_REF], it may not be in their best interest with information access platforms. There is an intricate interplay between participants immediate motivations that tend to go towards entertainment, and that of their longer-term goals to develop skills, versus those of their support networks and proxies of developing their agency through independent access to information. Any neurotypical adult would be encountering moments of being drawn to entertainment rather than learning, as suggested by the average time spent by adults watching TV and videos [START_REF] Vilhelmson | What did we do when the Internet wasnâĂŹt around? Variation in free-time activities among three young-adult cohorts from 1990/1991, 2000/2001, and 2010/2011[END_REF] reports 95 minutes a day in 2010/2011). Familiar sources give participants a mental model of what they could retrieve, but it could also have influenced them to search for video of entertainment, as they normally do on Youtube.

As a result, there is an interesting tension between making interfaces that don't limit access to content, while testing their ability to support people to access knowledge and information, should they need it. A corollary of that is that an open testing environment means that participants who wish to remain in the entertainment sphere can chose to do so. In doing so, they are still revealing skills in a motivated context. Which of our strategies are effective and not so effective for encouraging them to look for other types of media is in itself a source of inspiration for knowing how interfaces can encourage users to learn. The relationship with the participants was one key to encourage them to access informational content, with some participants keen to share and show to the interviewer information they already knew. Placing participants in the context of their long-term goals was also an effective approach to elicit information-searching behaviours.

CONCLUSION

This work explored how to respectfully and appropriately study and design information access with users with ID. The paper presents lessons learned from a case study for observing the information seeking behavior of 8 users with ID. We built an accessible prototype for searching videos from Youtube and tasked users with finding videos supporting their interests in term of skill learning. Through this case study, we have positively reflected on three suggestions we believe should address some of the challenges with design for users with intellectual disability: work with accessible prototypes in order to lower the barrier of entry with technology; base experimental settings on users interests to increase commitment and the value of feedback; include the role of support in experiment design. Our approach has allowed us to reveal that information interests and needs of adults with ID comprise emotional needs, long term learning goals as well as sharing knowledge. Providing support to participants prototype has allowed us to observe how participants prefer to use visual cues of the results list itself to assess whether their query needs correcting and refinement. Using an accessible prototype has helped us identify patterns of assessing relevance.

A future step of this work will be to perform a long-term study where we can create new habits of using search for learning for our participants, in order to reveal how they are able to access, assess and use online information to acquire new knowledge.
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 23 Figure 2: Visualisation of a single result: video display, snippets, preferences and comments
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