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ABSTRACT 

Co-reading (when parents read aloud with their children) is 

an important literacy development activity for children. 

HCI has begun to explore how technology might support 

children in co-reading, but little empirical work examines 

how parents currently co-read, and no work examines how 

people with visual impairments (PWVI) co-read. PWVIs’ 

perspectives offer unique insights into co-reading, as PWVI 

often read differently from their children, and (Braille) 

literacy holds particular cultural significance for PWVI. We 

observed discussions of co-reading practices in a blind 

parenting forum on Facebook, to establish a grounded 

understanding of how and why PWVI co-read. We found 

that PWVIs’ co-reading practices were highly diverse and 

affected by a variety of socio-technical concerns – and 

visual ability was less influential than other factors like 

ability to read Braille, presence of social supports, and 

children’s literacy. Our findings show that PWVI have 

valuable insights into co-reading, which could help 

technologies in this space better meet the needs of parents 

and children, with and without disabilities.  
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INTRODUCTION 

The rise of digital technologies has caused fundamental 

shifts in societal reading habits [51], and emerging 

technologies like e-books, audiobooks, and conversational 

agents continue to expand where, when, and how we may 

read. This raises new concerns that electronic media may 

affect reading comprehension [55], hinder sustained  

reading [37], and even redefine the role of literacy for 

future generations [8]. Co-reading – when parents read 

aloud with their children – has been shown to be an 

effective activity for developing literacy skills and interests 

in young children [57]. HCI has begun to explore how 

digital technologies might support co-reading (e.g. 

[17,18,72,73]). Yet, there has been little empirical work 

toward identifying how and why parents co-read, or 

understanding the cultural significance of co-reading as an 

activity. Here, we contribute to this growing body of work, 

by examining the practices used in, and significance of, co-

reading amongst people with visual impairments (PWVI) 

and their children.1 

For many parents, co-reading with their young children is a 

simple and routine aspect of daily parenting activities. More 

than half of children under eight years of age read, or are 

read to, for 30 minutes or more per day [19]. Co-reading is 

widely identified as a fun bonding activity by both parents 

and children [80]. But, for PWVI, co-reading with their 

children presents unique difficulties; gaining access to 

Brailled media (like the Braille book being used in Figure 
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Figure 1. Sighted adults reading with visually impaired 

children, as depicted here, is commonly how “co-reading” 

and “visual impairments” are conceptualized together. 

Rarely are needs of blind adults and sighted children 

considered in the design of interventions.1 
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1) can be challenging, and even then, fewer than 10% of 

blind adults read Braille [86]. PWVI may therefore adopt 

fundamentally different strategies for co-reading than their 

sighted peers. Many advocacy groups express growing 

concerns about the long-term effects of Braille illiteracy for 

PWVI – only 32% of blind adults in the U.S. are employed, 

and 93% of blind adults who are employed read and write 

Braille [27]. The stakes of designing reading technologies 

are disproportionately high for PWVI. Yet, people with 

disabilities are often not included in the beginning stages of 

design [16,81]. 

Here, we examine the co-reading experiences of PWVI, not 

only to forefront accessibility in the design of future 

technologies – but because the creative workarounds used 

by PWVI, and their perspectives on literacy development in 

a time of declining Braille education, offer unique insights 

into the diversity of co-reading practices, and the cultural 

significance of parent/child co-reading. 

To establish a grounded understanding of PWVIs’ co-

reading experiences, we observed authentic discussions of 

co-reading practices, by parents with visual impairments, 

over a 16-month period, in a blind parenting group on 

Facebook. While we found that visual impairments were 

often the catalyst for adopting some alternative co-reading 

strategy, the choice of a specific strategy was influenced by 

a variety of factors other than the parents’ visual 

(dis)abilities. Additionally, we found that co-reading is a 

particularly complex collaborative activity. Co-reading 

practices change frequently, as abilities evolve over time, 

parents’ and children’s roles are renegotiated, and external 

social supports contribute to the practices of the 

parent/child dyad. Successful designs aimed at supporting 

accessible co-reading practices should account for these 

nuances, while observing the significance of co-reading for 
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this group.  More importantly, our findings show that 

parents with visual impairments have unique perspectives 

on the practice of co-reading. We share their key insights 

and identify new avenues for designing interactive 

technologies to support co-reading that are more attentive to 

needs of parents and children, with and without disabilities.  

BACKGROUND: CO-READING AND LITERACY 

The literacy benefits of parents reading printed books to 

their children have long been recognized – a 2011 meta-

analysis of 99 studies on children’s leisure time reading 

associated early print exposure with improved reading 

comprehension, technical reading and spelling skills, oral 

language skills, and lifelong academic achievement [60]. 

Reading together offers unique opportunities for parents to 

model reading behaviors, and for dialogic engagement 

(when parents ask additional questions, and prompt 

discussions about a story external to its content) [90], which 

helps children to connect with, and make sense of, texts 

[26].  

But recent shifts in reading, from paper to digital media, 

have raised new concerns about young children’s literacy 

development amongst literacy scholars. Today, children’s 

in-home literacy development involves engagement with a 

wide variety of interactive technologies [56]. While many 

scholars hail the opportunities afforded by emerging 

technologies like the iPad [29], others argue that interactive 

technologies remove children from the benefits of 

traditional methods of teaching literacy [38]. How digital 

technologies may affect co-reading has also been a point of 

debate. Several studies have examined how the literacy 

development benefits of co-reading may be impacted by 

introducing digital media [15,28,47,48], with mixed results.     

These same concerns that digital media may impact literacy 

are particularly salient for PWVI. Though Braille has been 

the principle reading format for PWVI for over 200 years 

[64], the availability of consumer-grade assistive 

technologies (ATs) for PWVI have created new 

opportunities for making printed information more 

accessible. Figure 2 shows only a few examples of variety 

of tools available to PWVI, for reading in the digital age. 

Screen-readers, which read aloud textual content of 

Figure 2. Examples of how PWVI might read a book. From left to right: (a) Traditional Braille books are written as raised 

characters on high-quality paper, (b) Twin-vision books are written in both print and Braille, which, here, appears beneath the 

printed text, (c) Refreshable Braille displays dynamically raise Braille characters to display digital text, and (d) Text-to-audio 

technologies, like audiobooks, or e-books read by the iOS native screen-reader VoiceOver, can be used to vocalize digital texts.2 
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personal computer windows are becoming increasingly 

common – Apple’s screen-reader VoiceOver comes 

standard on their devices. Advances in automated character 

recognition even allow mobile applications, like SeeingAI, 

to interpret and translate real-world text to synthesized 

speech. Some ATs incorporate Braille in their outputs, like 

refreshable Braille displays which can convert digital text to 

Braille on a flexible membrane display. But the increasing 

availability of text-to-audio technologies has contributed to 

views that Braille is obsolete [40], and a consequent decline 

in Braille education [27] and Braille literacy rates [76].  

However, the notion that PWVI should rely primarily on 

auditory channels to obtain information has led prominent 

advocacy groups, like the National Federation of the Blind 

(NFB), to sound the alarm on the “Braille Literacy Crisis in 

America” [64], and call for specific action to increase 

Braille education for children and adults with visual 

impairments. Text-to-audio technologies are not solely 

responsible for declining Braille literacy rates. But the 

Braille Literacy Crisis speaks to extant concerns that text-

to-audio technologies may affect the nature of literacy and 

emphasizes the particular significance of such debates for 

PWVI [1]. The importance of literacy for sighted people 

has long been recognized – and should be for PWVI, too. 

Put succinctly [40]: 

If we were to propose that sighted children no longer 

needed to learn to read and write, that they could get 

all their information from radio, television, or tapes, 

the idea would be rejected immediately. 

Despite growing views that literacy for PWVI is optional or 

obsolete in the digital age, Braille literacy has long been 

associated with positive outcomes for PWVI. A 2015 

survey of more than 1,000 legally blind adults found that 

those who read Braille on a weekly basis had an increased 

likelihood of being employed and receiving a higher salary 

than those who do not read Braille [4]. Similarly, a survey 

of 443 legally blind adults found that Braille readers had 

higher self-esteem and life satisfaction than those who had 

never learned Braille [84].  

While our work, here, does not directly address Braille 

literacy, the perspectives on literacy development through 

co-reading shared by PWVI in our sample cannot be 

removed from the social context of the present Braille 

Literacy Crisis, or the importance of literacy for PWVI.  

RELATED WORK 

Digital Reading Technologies 

The use of digital reading technologies for educational 

purposes has been discussed extensively by literacy 

scholars (see [59] for a recent review). The use of digital 

technologies in co-reading has been the subject of a 

smaller, but still substantial, body of work in the domain of 

education. Often, such studies of digital technologies and 

co-reading, like those of Fisch et al. [28] and Kim and 

Anderson [47], examine parent-child interactions, across 

digital and print formats, where no disability is present. 

Several literacy scholars, like McClanahan et al. [58], and 

Peppler and Warschauer [67], have rightly identified the 

potential for digital reading technologies to support the 

educational needs of people with disabilities. But they focus 

primarily on children with disabilities, rather than parents 

with disabilities. More broadly, and in contrast to our work, 

studies of digital technologies in education-oriented 

disciplines concern evaluating the educational efficacy of 

reading technologies as they are presently designed. We 

focus instead on examining current co-reading practices, to 

consider how digital technologies might support these 

activities. 

In HCI and Interaction Design, supporting co-reading has 

been the subject of a small, but growing, body of literature. 

Recent work by Cingel and Piper [18] investigated the use 

of haptic feedback in parent-child co-reading practices. 

They found integrating haptic feedback into e-reading 

technologies increased dialogic engagement, but may 

reduce parents’ narrative expressivity. Similarly, Raffle and 

colleagues [72,73] have explored familial co-reading at a 

distance, by designing augmented teleconferencing systems 

like StoryVisit. They describe design implications for 

shared family activities, like creating a playful UI, allowing 

single users to take ownership over other family members’ 

accounts, and using a story’s content to structure co-reading 

activities. But studies have not yet examined how parent-

child co-reading practices may differ for parents with 

disabilities or, more specifically, visual impairments. 

Designing for Familial Intimacy 

We approach co-reading technologies from the perspective 

of designing not just to meet educational ends, but also to 

facilitate intimate family connections. There is a large body 

of work in HCI, exploring interactive technologies for 

family coordination [21,22], and investigating shared digital 

resources, like home networks, as technological [33] and 

sociological [20] objects.  

Bell et al. identified the potential for Ubiquitous Computing 

technologies to facilitate personal relationships, under the 

larger umbrella of intimacy, in [5]. Kaye and colleagues 

explored the role of communications technologies in 

facilitating intimacy in romantic relationships, at a distance 

[42–44]. Branham and colleagues [9,10] brought this 

mediated romantic intimacy back home, with a Diary Built 

for Two, a design concept for facilitating intimacy of 

collocated partners. While “intimacy” carries different 

connotations in parent-child relationships than in romance, 

studies in designing for mediated familial intimacy, like 

[3,23,45,92] and our work here, build upon these findings.  

Designing for Mixed-Ability Collaborations 

Despite decades of foundational research on assistive 

technologies for PWVI [7,39,41,49,63,65], the vast 

majority of prior work addresses scenarios where disabled 

users are acting alone. Accordingly, several recent projects 

have pursued design of technologies for collaborative 



settings with mixed-ability teams – where some members 

have a disability, and some do not.  

Branham and Kane [11] explored accessibility as a 

collaborative practice, in the homes of PWVI and their 

sighted companions. They used the term collaborative 

accessibility to describe the ways these mixed-ability teams 

work together to create an accessible home environment, 

like maintaining consistent orientation of shared objects 

which are tactilely indistinguishable (e.g., shampoo and 

conditioner bottles). They found that accessibility 

challenges in the home sometimes displace important 

intimate bonding opportunities. Similar studies in 

collaborative workplace [12] and collaborative indoor 

navigation [91] settings find that even the assistive 

technology and well-meaning sighted companions can lead 

to accessibility breakdowns. Finally, Thieme et al. [87] 

explore (dis)ability as it is constructed and negotiated 

through interactions between a person’s body, and the 

social and environmental features of their environment. 

Through in-depth observations of athletes and spectators at 

the Rio Paralympics, the authors show how social 

connections contribute to negotiations of ability for PWVI.  

To design interfaces supporting collaboration between blind 

and sighted users, Savidis and Stephanidis [79] explored the 

integration of visual and non-visual interface elements. 

Plimmer et al. [70] designed a multimodal interface for 

sighted teachers to guide blind students’ handwriting, 

through haptic and auditory feedback. Piper and colleagues 

have explored user interfaces for facilitating 

communication between people with disabilities and their 

healthcare providers [68,69]. In this vein, our work 

considers the design of interactive technologies in a setting 

where PWVI are working collaboratively with their 

children who, in many cases, are sighted.  

At a more general level, our approach to understanding and 

exploring the lived experiences of people with disabilities is 

heavily influenced by Disability Studies and aligns closely 

with the perspectives shared with the Assistive Technology 

community by Mankoff, Hayes, and Kasnitz [54]. As such, 

our analysis considers larger socio-technical factors 

influencing the co-reading practices identified, and 

privileges sharing the direct perspectives of our informants.  

METHODS 

We observed authentic conversations in a Facebook group 

dedicated to discussions of blind parenting. To preserve 

anonymity, we refer to this group as Blind Parent Forum 

(BPF). We use the term “blind,” from here forward, to 

describe this forum and its members, as it is aligned with 

the way that this group identifies itself. However, this 

should not be interpreted as indicating any one member’s 

specific identities or abilities, as the visual acuity of the 

parents described was observed to be highly diverse, and 

the insights shared speak to a wide range of visual abilities.  

BPF has more than 1,500 members and is a very active 

community, with new posts daily. Because BPF is a closed 

Facebook group, two members of the research team 

requested access to the group and were admitted. The 

second author messaged the moderators to describe the 

study and request permission to observe the discussions 

occurring on this page. Two admins responded granting 

permission, and BPF members were informed of the 

presence of our research team in multiple public posts to the 

group. We note that it is not typical for this particular group 

to admit sighted members. So, the posts we observed were 

written primarily by blind parents, for a blind parenting 

audience. This allowed us to identify aspects and 

difficulties of co-reading which are particularly salient, 

from the perspective of the blind parenting community.  

We used Facebook’s integrated search feature to query all 

posts containing the keyword “read”. We reviewed each of 

these posts and all comments posted in reply to them. Posts 

returned by this search that were not related to co-reading 

with children were removed from further analysis (e.g. 

Adults reading Braille alone, children playing with sticker 

books). We gathered and analyzed data in one-month 

intervals, moving backward through time until we achieved 

data saturation [31]. In total, we compiled a corpus of 497 

unique posts and comments, from 229 unique users, during 

the 16 months from June 2017 to September 2018. For 

anonymity, we refer to these users here as BPs (blind 

parents) 1-39, and use singular they/them pronouns to refer 

to both parents and their children.  

We conducted a thematic analysis of this data [13], 

following an inductive approach, using iterative 

comparisons of the themes and codes (sub-themes) applied. 

We refined our themes and codes until they accurately 

encompassed the structure and details of all data in our 

corpus.  

FINDINGS 

Our analysis was guided by three primary research 

questions: 1) Which practices, strategies, and methods do 

blind parents use to co-read with their children? 2) How do 

blind parents determine which specific co-reading methods 

to use? 3) How does blind-parent/child co-reading, as an 

activity, inform the design of ATs, more broadly? These 

research questions structure our discussion, here. 

Co-reading Practices 

In our data, we identified 312 references to specific co-

reading practices. These include seeking advice, providing 

tips, sharing personal methods, and debating the merits of a 

particular co-reading strategy.  

We use this analysis only to identify the range of practices 

discussed by blind parents, rather than to indicate 

preferences for any specific method. That some practices 

appeared in our data more frequently than others shows that 

those practices are more widely discussed by blind parents, 

but not necessarily more widely used. We note that the 



practices identified are not discrete, nor are they exclusive 

of each other. Often, a combination of these methods was 

used to co-read. We provide an overview, here, of the 

diverse methods identified. 

Braille 

Braille was by far the most referenced method for co-

reading in our data. In total 137 comments discussed using 

Braille for co-reading, comprising nearly half of all 

references to specific practices identified. Strategies for co-

reading using Braille included; using two copies of the 

same book in Braille and in print, using twin-vision books 

in which Braille is written alongside print, reading digital 

materials with an external Braille display, and applying 

Braille overlays to print books. Despite the low and 

declining number of people who read Braille (discussed 

above), Braille is often the default recommendation for 

blind parents seeking advice for co-reading. A large portion 

of advice-givers first inquired “Are you a Braille reader?” 

before offering other options to advice-seekers. 

Text-to-Audio Technologies 

Text-to-audio technologies were a frequently identified 

strategy for co-reading (99 comments), but the individual 

technologies used varied. Audiobooks were most 

commonly discussed, likely because of the mixed opinions 

on these technologies. Audiobooks are frequently 

recommended because they are particularly accessible. But 

many BPF members feel they are “just not the same” as 

paperback books. Similarly, borrowing books-on-tape or 

CD-ROM from the local library, or using interactive e-

books, were often viewed as subpar options. Text-to-Audio 

technologies were perceived negatively for a variety of 

reasons – many parents found the presence of a narrator is 

obtrusive to parent-child bonding, others felt being able to 

read to one’s own child is an important part of their self-

efficacy, and some simply found certain narrators’ voices 

irritating. Some clever parents, like BP1, augmented these 

technologies by listening to audiobooks through a 

headphone, and repeating the words they heard to their 

child, noting the importance of allowing “your [children to] 

hear your voice and your interpretation” (emphasis added).    

Other text-to-audio technologies have significant 

technological barriers, in addition to being “just not the 

same.” For instance, Voiceover (Apple’s integrated screen 

reader) and SeeingAI (a 3rd party mobile application, which 

vocalizes text in an image) are only able to determine the 

semantic content of texts written in certain fonts. Children’s 

books, in particular, use a wide variety of unusual fonts to 

engage children’s attention. BP2, a veteran user of 

SeeingAI, expressed disappointment that the app cannot 

read many books’ contents, though it can “at least read the 

cover of the book.” 

Alternative Methods 

Though Braille and text-to-audio comprised the vast 

majority of comments concerning specific co-reading 

methods, several other strategies were shared, and regularly 

portrayed more positively in discussions. 

Often, expectant and new parents perceived the impetus of 

co-reading to be solely upon themselves – but more 

experienced parents suggested having the sighted child 

read, instead (17 comments). BP3, replying to a parent 

concerned about their ability to co-read with their first, 

newly literate child, soothed their fears suggesting, “I think 

your [child] will be more helpful than you realize. Once 

[they] learn the letters, [they] will be able to read them back 

to you, so that you know what the word is… This works 

well for my [child].”  

While blind people are often perceived as a homogenous 

group, defined by their visual impairments, many BPF 

members (16 comments) identified using eyesight as a 

technique for co-reading, or for scaffolding other co-

reading methods. For instance, BP4 listens to audiobooks 

on headphones, repeating the story back to their child, using 

their partial vision to support this practice. They state, “I 

can see pictures fairly well, so… I can stay on the right 

page!”  

Frequently, parents indicated the benefits of telling 

imagined stories (14 comments). This practice, too, was 

often scaffolded by blind parents’ partial vision. For 

instance, BP5 suggests “if you can see the pictures… just 

make up a story corresponding to [them].” Though it could 

be debated whether fabricating a story can be considered 

co-reading, this practice was identified as central to many 

parents’ co-reading methods. Some parents even flipped the 

pages of a book while telling oral stories, to mimic reading 

the words printed on the page.  

Because children’s stories are relatively brief, many parents 

found it easiest to memorize the story, and repeat it 

verbatim to their child (12 comments). These parents may 

listen to an audiobook version of their child’s printed book, 

or have a sighted companion recite the book to them, until 

they have memorized its contents. BP6 jokingly noted, “My 

eldest is twenty-three [years old] and I could still recite 

some of [their] board books!”   

Several parents suggested finding read-aloud videos on 

YouTube (12 comments). This strategy is particularly 

advantageous for engaging young children because “[the 

reader] will show you the pictures [in] the book while they 

read it” (BP6). Still, some parents were skeptical of 

YouTube read-alouds, including BP7, who stated “it’s just 

not the same as sitting down on the side of [my child’s] 

bed, tucking [them] in, and reading a good old hardcopy 

book.” 

Lastly, the least common method identified in our data, was 

deferring co-reading responsibilities to a sighted 

companion (5 comments). It is not insignificant that this 

method was the least frequently discussed. Co-reading with 

one’s own child holds a particular significance for many 

parents, and likely for those in our group – evidenced by 



BP1’s (and others’) insistence on having their child hear 

their own voice and interpretation, as described above. 

Combining Methods 

Most frequently, these methods were used in combination 

with each other to perform co-reading. For example, many 

parents indicated listening to audiobooks, until they are 

memorized. They may then recite the story to their child, 

while turning through a printed copy. If they have partial 

sight, they may be able to use the pictures on the page to 

scaffold their memory. Too, parents of literate children may 

have their children remind them of the first words on the 

page. So, it is reasonable to imagine that one parent’s co-

reading practices, in one co-reading session, may involve 1) 

text-to-audio, 2) memory, 3) eyesight, and 4) having the 

sighted child read. In this way, co-reading practices were 

found to be highly personalized, and comprised of unique 

configurations of specific techniques which were accessible 

for the parent-child team.   

Choosing a Practice 

We found that a wide variety of factors affect which 

techniques are desirable, accessible, and eventually 

incorporated into parent-child co-reading practices. For 

many blind parents, we found that parents’ motivation to 

co-read determined which methods were perceived as 

desirable and effective. Which methods were feasible 

depended on both the parents’ abilities, and socially-

supportive others’ abilities to scaffold parent/child co-

reading practices. However, which methods were ultimately 

implemented was primarily determined by the availability 

of reading materials from commercial publishers – and the 

choice of a publisher was itself influenced by a variety of 

consumer concerns. 

Motivation to Co-read 

The motivation for engaging in co-reading determined 

which co-reading practices were seen as desirable, and how 

the effectiveness of these practices was evaluated. 

Sometimes the motivations of parent and child conflict. The 

parents in our sample were most often driven to co-read to 

1) contribute to their child’s pre-literacy skill development, 

or 2) partake in an intimate, bonding activity with their 

child. Their children, unsurprisingly, often just wanted to 

have fun.   

Parents primarily motivated by developing their child’s pre-

literacy skills often used methods which prioritize the 

accurate coupling of the book’s written content, and the 

words spoken by the reader. For instance, read-aloud videos 

posted on YouTube were a common suggestion for parents 

concerned about their child’s ability to read. BP8, giving 

advice to another parent, suggested to “search for ‘read 

aloud’ or ‘story time’ on YouTube and [you’ll find] videos 

of people reading kids’ books aloud, and they show the 

[book]… Tons of parents of print learners do this and they 

learn to read just fine.” BP9, too, noted that “videos on 

YouTube of other parents reading picture books to kids… 

got me through the phase where they needed to see the 

book as we read.” Similarly, these parents were more likely 

to defer their child’s co-reading activities to someone else, 

like BP8, who suggested parents “have sighted friends or 

family read books to [their child] over Facetime.” 

But, many of these methods proposed by parents motivated 

by pre-literacy development were viewed unfavorably by 

parents seeking bonding time with their child. BP10 voiced 

reluctance, stating “I’ve been having to resort to those read 

aloud books on YouTube, which is just not the same.” Even 

parents who deferred the bulk of their child’s co-reading 

time to a sighted other often wanted to personally co-read 

with their child. BP11 shared, “[my spouse] is sighted and 

usually will read the books, but it is something that I would 

like to do, also.” 

While audiobooks were a frequently suggested method for 

co-reading, they were perceived negatively by both parents 

aiming to develop their child’s literacy skills, as well as 

parents seeking bonding time with their child. BP12, an 

expectant parent, stated, “I would absolutely love to read to 

my child when they get here, but I don’t feel like putting in 

an audiobook is appropriate at all. It doesn’t give that 

intimate vibe to me” (emphasis added). Conversely, BP13 

expressed skepticism of the educational merits of 

audiobooks, saying, “I don’t know about using too much 

that is only audio in the early years. They could miss out on 

a lot of fundamental visual learning that way.” 

In contrast, the advantages of simply making up a story 

were advocated by both types of parents. BP1 suggested 

parents make up a story, while performing reading 

behaviors, like flipping pages. While they note “this really 

only works with really small children who don’t yet 

understand that the words on the page meant anything… it 

does allow you to teach your child some valuable pre-

literacy skills, like learning what books are, how to turn 

pages, how to read from left to right in a sequence… etc.” 

Similarly, BP14 notes the advantages of oral stories for 

bonding, suggesting that it is “the communication between 

parent and child that matters most. So, go ahead and make 

up your own words to the book. Your baby will love it!” 

Braille was also perceived as meeting both parents’ pre-

literacy and bonding goals, especially using twin-vision 

books, which closely resembles the co-reading practices of 

sighted parents with sighted children. Some parents, 

especially expectant parents, like BP15 expressed concern 

about “being able to point at the words” while reading twin-

vision books, where Braille and print are spatially 

separated. But more experienced parents, like BP16 

reminded them that simply because “that’s the way sighted 

people do it, that doesn’t mean it’s the only way to do it, by 

any means” (emphasis added). Additionally, children’s 

desire to be entertained often complicated reading Braille in 

twin-vision books. BP17 shared, “[my child] was always 

pushing my hands out of the way to see the pictures, so I 

gave up.” Likewise, BP18, a professional Braille teacher, 

notes “I’ve been able to read one-handed and upside-down 



for some time… but I’ve never had a little reader steal 

pages from me!”   

Parents often make the final determination of which co-

reading practices to use. But, in this way, children’s 

motivation to be entertained by a book may prevent parents 

from choosing strategies which meet only their own goals. 

The effectiveness of a particular co-reading technique, then, 

depends on how well it meets both parents’ and children’s 

individual motivations for co-reading.  

Parents’ Abilities 

Perhaps surprisingly, we found eyesight was a frequently 

identified component of co-reading – emphasizing that 

blind people do not have uniform disabilities, or necessarily 

total visual impairments. For example, some parents who 

can see book illustrations used pictures as reminders of a 

story’s content, while they recited a book from memory.  

In the context of co-reading, ability to read Braille was far 

more significant than parents’ vision impairments in 

determining which co-reading techniques were feasible. 

Several parents noted the importance of reading Braille for 

gaining access to the sizable selection of Brailled children’s 

books. Providing advice to a parent concerned about the 

limited selection of accessible books that do not require 

Braille skills, BP19 stated, “These [other methods] are all 

very good suggestions, but this is a very good reason to 

learn Braille… Ultimately, I think Braille is the best 

solution for this dilemma [of finding accessible reading 

materials].” 

However, reading Braille is far from a universal skill 

amongst people with visual impairments. In particular, for 

people whose visual impairments were not present at birth, 

Braille reading may be a relatively new skill. The present 

importance of Braille for finding accessible co-reading 

materials inspired some parents to learn Braille. BP20 

shared, “I’ve had to learn [Braille] as an adult and it’s never 

been that easy. Each month, when [my child and I] get a 

new book, I see it as a chance for me to practice… it’s been 

beautiful how both of us have the chance to learn to read 

together.” For other parents, reading Braille is unfeasible 

for other reasons, like BP21 who indicated, “even though I 

learned Braille, due to a nerve condition, it is very tedious 

for me to read, even preschool books.” Despite the many 

reasons a parent with visual impairments may not be able to 

read Braille, much of the currently available “accessible” 

reading material privileges this skill. 

Others’ Abilities 

Which co-reading methods were available was not 

determined solely by the abilities of the blind parent – but 

also by the abilities of others who might participate in, and 

support, accessible co-reading practices.  

Most directly, as children’s literacy skills developed, they 

were able to either scaffold their parent’s reading by 

spelling the first words on a new page, or children may take 

the primary role in performing most of the reading 

themselves. BP22 suggested, “when they know how to read 

a little bit, have them read it with you and make it a game,” 

to continue advancing children’s literacy.  

As children’s literacy developed further, some parents 

facilitated their child’s education by performing co-reading 

tasks in everyday settings. BP23, for instance, attributed 

their child’s advanced literacy to their visual impairments, 

saying, “I was always getting [my child] to spell things to 

me so that I could know what it said and then eventually 

[they could] read to me short, little things, like in the 

grocery store.” Similarly, BP24 shared, “[my child] reads 

the numbers on the doors to find [their] doctor’s office. 

[They] also spell out signs to us when we are in a car,” 

adding jokingly, “[they’re] really good at reading the 

Toys‘R’Us sign!” While co-reading, here, has a different 

connotation than co-reading a book, it shares many of the 

same practices. Parents facilitate their child’s learning by 

encouraging them to read real-world materials, and can 

correct their child’s reading, when they feel a misidentified 

food item, or hear a well-known retail chain’s name 

mispronounced. 

However, children’s developed literacy did not always 

increase the number of methods available to the parent-

child team. Sometimes, it obsolesced previously used 

methods. For instance, BP25 indicated, “when my [child] 

was younger I [could] read Braille to [them], but now, since 

I’ve learned Braille as an adult and I’m not very proficient, 

[they are] much more fluent in print than I am in Braille and 

[they tire] of my slow reading rate.” 

External to the parent-child team, other socially supportive 

adults may also contribute to making co-reading accessible. 

Sometimes, social supports contribute directly, by reading 

to the child books which are otherwise inaccessible to the 

blind parent. For instance, BP26 shared, “I can’t read the 

books [my child] brings home from the library, but we have 

family and friends who come over and read those books for 

[them, so they’re] still getting exposed to literature and 

reading.” 

External social supports may additionally perform 

preparatory tasks to make co-reading accessible for the 

parent-child team. Applying custom Braille to children’s 

books ensures any book children may want to read is 

accessible to their parent. But this process is time 

consuming, and often requires a sighted companion to read 

and label the book. So, parents who used this method, like 

BP27, often suggested it is best saved for “when maybe you 

and your [spouse] have some time.”   

In these ways, the co-reading methods available to the 

parent-child team, partly depended upon the abilities of the 

child and supportive others. 

Availability of Reading Materials 

Motivation for co-reading and the presence of social 

supports determined which co-reading techniques were 

desirable and feasible. But which techniques were 



ultimately implemented depended primarily upon the 

reading materials available from commercial publishers. 

Each of the strategies identified (with the exception of 

making up stories), in some way, relied on the features of 

the printed or electronic materials used. Seeking a specific 

book or reading material format often led parents to initially 

consider certain publishers. However, selecting a source for 

purchasing reading materials was shown to be a complex 

decision affected by a number of common consumer 

concerns, and considerations specific to blind parents.  

Some common consumer concerns, like quality and cost of 

the materials offered, affected parents’ decision to purchase 

books from a publisher. Quality of the book’s material was 

of particular concern for parents with young children. BP28 

noted that they were looking specifically for “board books, 

because [my child] is only 15 months [old], and any paper 

[becomes] crumpled or torn.”  

Cost, too, is a concern for most consumers, but especially 

for blind parents of young children. Often, accessible 

formats, like twin-vision books, are more expensive than 

children’s books written only in print. The cost of 

accessible books is prohibitive for many parents, like BP29 

who expressed, “I glanced through [a well-known, twin-

vision book publisher’s] selection a while ago, but gave up 

pretty quickly based on the prices I saw.” Also, as young 

children age and their literacy skills develop, their interests 

and reading levels change rapidly – meaning parents with 

young children buy new books frequently. BP30 noted, 

“even [for] those of us who [already] have a handful of 

books, kids get bored after a while.” 

The cost of acquiring materials was unreasonable for many 

parents, even leading some parents in this group to propose 

taking collective actions. Some shared their contact 

information, to form a book exchange club. One of these 

parents, BP31, noted, “we do probably have a lot of the 

same [books, but] even so, being able to borrow back and 

forth prevents each parent from having to actually buy each 

book new themselves.” Others suggested submitting 

collective requests to publishers for specific accessible 

books. BP32 indicated, “I am thinking, maybe if we all 

requested some certain books, it would be more likely to be 

Brailled, [which might be cheaper than] how much more it 

costs to request a special Braille.”   

In addition to concerns about the quality and cost of book 

materials, many parents expressed concerns with the 

accessibility of acquiring books from certain sources. For 

instance, local libraries were frequently suggested as 

sources for free books. But, as BP33 noted, “it’s not like 

sighted parents who can go to the library and refresh their 

supply easily.” For many blind parents, especially in areas 

with limited public transportation, traveling to the library is 

difficult, and may involve the support of a sighted 

companion. 

Recognizing this issue, several non-profit organizations 

offer programs which deliver twin-vision children’s books 

to the homes of registered members. However, these 

programs typically have strict qualifications for who may 

register. Most often, these qualifications limit this service to 

blind children, rather than blind parents. Despite this, some 

parents worked around these qualification requirements to 

register. For example, BP34 stated, “I [registered] through a 

phone call, explained my situation, [and] they signed us 

right up!” But other parents felt a responsibility to the wider 

blind community, in observing these qualification 

requirements, like BP35 who indicated, “I just don’t want 

to take [resources] from blind children, as a blind parent, if 

you know what I mean” (emphasis added). 

Many parents indicated a similar allegiance and 

responsibility to the blind community when considering the 

rapport of a specific source. In particular, parents 

specifically sought accessible book publishers who have 

rapport with the blind community – operated by blind 

people or owned by known friends and allies.  For example, 

one publisher was recommended by BP36, because “it was 

set up by a dad who is blind [who] wanted to read stories 

independently with his children.” Similarly, another 

publisher who was a member of the BPF at the time of our 

observation, was frequently recommended because they are 

identified as a friend to the blind community and a personal 

friend of many BPF members. This publisher was 

recommended in 26 separate posts, by 17 unique BPF 

members, during our observational period. 

While many of the considerations addressed above were 

identified in relation to acquiring printed books, purchasing 

electronic books involved many of the same considerations. 

In fact, purchasing electronic books presented unique 

considerations, in addition to those of acquiring printed 

books. For instance, some parents were irritated by the style 

of some e-book narrators. BP37 shared, “audio books are 

great, but I hate some voices and I hate paying for books, 

[when] I can’t listen to the narrator’s voice.” Consequently, 

many parents preferred to use the familiar narration of 

Apple’s integrated screen reader, VoiceOver. But 

VoiceOver is not a perfect solution – “not all books are 

compatible with VoiceOver” (BP38), often due to 

unrecognized fonts, and some parents simply “have trouble 

with understanding VoiceOver” (BP39).  

Parents must consider each of these factors when seeking a 

source from which to purchase accessible reading materials. 

The availability of materials which are 1) of good quality, 

2) affordably priced, 3) accessible to acquire, 4) produced 

by reputable publishers and, often, 5) compatible other 

ATs, affects which co-reading techniques can be used. 

While motivations for co-reading influence which 

techniques parents prefer to use, and the abilities of the 

parent and other social connections affect which techniques 

are feasible, we found the format and features of available 



materials most directly determined which techniques were 

implemented.  

DISCUSSION 

To our knowledge, this study is the first academic 

exploration of how blind parents co-read with their 

children. We found that the co-reading techniques blind 

parents implemented often differed from those which they 

preferred, suggesting that this area is worthy of further 

exploration and innovation. Below, we revisit our findings 

in light of prior work to propose future directions. 

Including Disabled Parents in Technology Design 

The vast majority of previous HCI and design work in this 

space has focused on supporting collaborative activities 

between adults [24,25,36,75], and supporting childhood 

learning [2,35,46,74,77]. Few works have focused on 

collaborations between adults and young children 

[72,73,93,94], especially where one of these actors has a 

disability. Explorations of mixed-ability collaborations 

between adults and young children have exclusively 

considered children with disabilities [70,71]. Our work 

charts new ground by examining intergenerational, mixed-

ability collaborations between adults with disabilities and 

their young children – and suggests that there is ample 

opportunity for design in this space. 

Our focus on blind parents reveals a significant gap in 

technological and material supports for this population. For 

example, our finding that accessible children’s book 

subscription services are available only to blind children 

mirrors similar trends in design research, which has 

considered either designing for blind children (e.g., 

[46,52,88]) or blind adults outside the presence of children 

(e.g., [7,41,53]). This gap in knowledge is particularly 

salient as set against the backdrop of a society which often 

devalues or denies the parenting capabilities of people with 

disabilities. Despite the absence of empirical investigations 

into the parenting strategies and skills of people with 

disabilities, 70% of American states may legally deny the 

fundamental parental rights of people with disabilities, 

strictly on the basis of their having some disability [66]. By 

contrast, our findings suggest that parents with disabilities 

are not only capable, they have valuable insights into 

parenting which would likely improve the design of 

technologies and services for all parents and children, 

regardless of their abilities. 

Additionally, we argue a need to include blind parents in 

the design process because many blind children become 

blind parents – and perhaps more importantly – many blind 

adults were sighted children. Numerous parents in our 

observation had learned Braille as an adult, or were newly 

inspired by their child’s emerging literacy to learn Braille. 

It cannot be assumed that supporting blind children’s 

learning of valuable skills, like Braille, will “trickle up” to 

all blind adults. Designs aimed at supporting people who 

are blind should be inclusive of a diversity of ages, while 

recognizing that blind users’ proficiencies in the skills of 

being blind do not necessarily depend upon their age.  

Our work challenges traditional ideas about who is in need 

of technological support during parent/child and mixed-

ability collaborations, extending findings from recent work 

in AT which highlights social aspects of accessibility 

[6,82,83,87]. Traditional approaches to mediated co-reading 

in both the design and education domains [28,47,78], 

assume only the child benefits from technological support 

in reading a printed text. Interventions targeting parents’ 

role in co-reading, focus on auxiliary tasks like dialogic 

questioning [18], or providing structure to reading activity 

[73]. Similarly, traditional approaches to AT design have 

been critiqued for their tendency to put the impetus of 

creating access on people with disabilities [11]. When we 

consider BP23’s child, who spells words on the labels of 

food items to BP23 while grocery shopping, we note that 

neither BP23 nor their child can “read” the labels 

individually. But, through the combination of the child’s 

sight and BP23’s sense-making, the pair can read together. 

In this situation, designers could equally consider either, 

both, or neither actor as being “in need” of technological 

intervention. Our findings thus expand the possible sites of 

intervention from simply the child, to also include the 

parent and the parent-child unit.   

Expanding Our Definition of Co-Reading 

Most academic literature concerning co-reading, 

particularly in Education, conceptualizes co-reading as 

oriented around a printed book, which is read aloud to 

children by a parent, in order to develop children’s literacy 

[61]. But, our findings suggest that co-reading is artifact 

agnostic (e.g., Braille books and audio books are also used). 

In addition, vocalizing text is not strictly the responsibility 

of the adult, such that the interaction is educational for both 

children and their parents.  

We found that views of co-reading which are strictly 

focused on children’s education may unnecessarily 

formalize this process – over-emphasizing the presence of a 

digital or analog book, and the intentionality of developing 

children’s literacy. Parents in our sample frequently co-read 

with their children incidentally, using real-world materials, 

on-the-go. BP23’s co-reading activities, described above, 

occur in the mundane setting of a grocery store, as a method 

for identifying food. Similarly, BP24 and their child co-read 

publicly displayed signage, to pass time in the car, and to 

navigate a maze of doors at the doctor’s office. In contrast 

to previous design solutions for digital co-reading 

[17,18,72,73], our findings suggest that augmenting reading 

materials, to support specific educational outcomes, in 

designated instructional settings, is not the only avenue for 

technologically scaffolding co-reading. 

Strictly educational perspectives of co-reading may also 

ascribe undue importance to the role of parents in reading 

and vocalizing the text. The belief that parents will, or 

should, be primarily responsible for reading aloud is 



prevalent amongst Educational co-reading scholars, who 

have even focused specifically on “mothers” [14,47]. 

Interestingly, this belief was also prevalent in our 

observational group, especially amongst new and expectant 

parents. More experienced parents, though, were aware of 

how quickly children become useful assets in co-reading, 

like BP3, who reassured an expectant blind parent, “I think 

your [child] will be more helpful than you realize.” Some 

parents even attributed their children’s advanced literacy 

skills to giving their children a primary role in reading 

books, and other everyday textual items. Highlighting 

children’s active roles in co-reading levels traditional 

hierarchical perspectives which position children as passive 

recipients of expert knowledge from an adult teacher. 

In fact, our findings suggest that conceptualizing children 

and parents in static student/teacher roles may wrongly 

indicate that children are the only people learning through 

co-reading. Parents in our observation also viewed co-

reading as an opportunity to learn, themselves. Most 

directly, many parents – especially those who developed a 

visual impairment later in life – saw developing their 

child’s print literacy as a valuable opportunity to develop 

their own Braille literacy. Other parents acquired, or 

improved, skills in support of co-reading with their child, 

like learning how to perform the actions of reading a book 

to demonstrate for their child, how to commit relatively 

long texts to memory, and how to apply custom Braille to a 

printed book. Perhaps most importantly, parents and 

children learned together how to effectively perform 

collaborative reading– which transferred into other real-

world tasks, like navigation and object identification (as 

discussed above in the cases of BP24 and BP23, 

respectively).  

Our observation that children are active participants in co-

reading and that both parties are engaged in learning is an 

exemplar of the types of interdependence described by 

Bennett et al. [6]. This frame highlights the non-hierarchical 

and simultaneous relations between people with and 

without disabilities. When we consider collaborative 

reading as an interdependent interaction, we make visible 

the labor performed by both blind parents and their 

children. Through this lens, parents are not simply 

interactive objects for facilitating children’s passive 

acquisition of literacy – nor are children simply the “eyes” 

for their blind parents. Rather, the frame of interdependence 

highlights the mutuality and relationship building involved 

in the parent/child co-reading process. Recent works in 

interactive co-reading technologies, which design 

intelligent agents to replicate parents’ role in co-reading 

[30,34,62,89] or evaluate digital tools’ efficacy on specific 

literacy metrics, like story comprehension [32,50], may 

neglect these more nuanced benefits of the activity. Our 

findings emphasize the importance of keeping both children 

and their parents in-the-loop, by demonstrating that co-

reading is not a strictly unidirectional, educational activity – 

but also an intimate and social process for collaboratively 

creating access to literature and literacy. 

LIMITATIONS AND FUTURE WORK 

Though we obtained and analyzed a significant amount of 

data (497 posts) from a large number of people (229 users), 

a limitation of this work is that we observed only one blind 

parenting group. It should not be expected that the findings 

shared here are representative of other blind parenting 

forums. Norms and perspectives of disability vary 

significantly between different communities, and different 

blind advocacy groups (e.g. amongst the National 

Federation of the Blind, as compared to The American 

Foundation for the Blind). There is space for future work 

observing another, or multiple blind parenting forums, to 

understand these differences. Future studies of the topics 

discussed here, using other methods like qualitative 

interviews which allow for probing specific topics more 

deeply, would also be beneficial. Lastly, the phrase “young 

children” has specific connotations in literacy development 

research (often meaning children ages 10 and younger 

[59]). Here, we adopt a flexible definition of “young 

children,” 1) because we cannot determine the ages of 

children identified, and 2) to distinguish our findings from 

intergenerational collaborations between adult children and 

their older-adult parents. 

CONCLUSIONS 

We conducted a qualitative, thematic analysis of 497 posts, 

from 229 users, from authentic discussions of co-reading 

practices in a blind parenting forum. To develop an 

understanding of this under-explored domain, we described 

the variety of techniques used by blind parents to co-read 

with their children. We identified factors affecting parents’ 

choice of specific co-reading techniques, including 1) 

motivation, 2) individual abilities of parents and children, 

3) the presence of social supports, and 4) the availability of 

accessible reading materials. We used these findings to 

suggest considerations for the design of ATs supporting co-

reading between blind parents and their children, and to 

share blind parents’ valuable insights, as they inform the 

design of interactive co-reading technologies, more broadly. 

ACKNOWLEDGMENTS 

We wish to thank Tao Wang for his assistance in data 

collection and our reviewers for their invaluable and 

constructive feedback. This work is supported by NSF 

Award #1850251.  

REFERENCES 

1. Meryl Alper. 2000. Promoting emerging new media 

literacies among young children with blindness and 

visual impairments. Dynamics: 74. 

2. Alissa N. Antle. 2007. Designing Tangibles for 

Children: What Designers Need to Know. In CHI ’07 

Extended Abstracts on Human Factors in Computing 

Systems (CHI EA ’07), 2243–2248. 

https://doi.org/10.1145/1240866.1240988 



3. Grace Ataguba. 2018. Maintaining long-distance 

relationships with children: exploring autobiographical 

designs and life logging. In Proceedings of the 17th 

ACM Conference on Interaction Design and Children, 

693–698. 

4. Edward C Bell and Natalia M Mino. 2015. 

Employment outcomes for blind and visually impaired 

adults.  

5. Genevieve Bell, Tim Brooke, Elizabeth Churchill, and 

Eric Paulos. 2003. Intimate ubiquitous computing. In 

Proc. UbiComp Workshop, 3–6. 

6. Cynthia L Bennett, Erin Brady, and Stacy M Branham. 

2018. Interdependence as a Frame for Assistive 

Technology Research and Design. In Proceedings of 

the 20th International ACM SIGACCESS Conference 

on Computers and Accessibility, 161–173. 

7. Jeffrey P Bigham, Craig M Prince, and Richard E 

Ladner. 2008. WebAnywhere: a screen reader on-the-

go. In Proceedings of the 2008 international cross-

disciplinary conference on Web accessibility (W4A), 

73–82. 

8. Jay David Bolter and Michael Joyce. 1987. Hypertext 

and creative writing. In Proceedings of the ACM 

conference on Hypertext, 41–50. 

9. Stacy Branham and Steve Harrison. 2013. Designing 

for collocated couples. In Connecting Families. 

Springer, 15–36. 

10. Stacy M Branham, Steve H Harrison, and Tad Hirsch. 

2012. Expanding the design space for intimacy: 

supporting mutual reflection for local partners. In 

Proceedings of the Designing Interactive Systems 

Conference, 220–223. 

11. Stacy M Branham and Shaun K Kane. 2015. 

Collaborative accessibility: How blind and sighted 

companions co-create accessible home spaces. In 

Proceedings of the 33rd Annual ACM Conference on 

Human Factors in Computing Systems, 2373–2382. 

12. Stacy M Branham and Shaun K Kane. 2015. The 

invisible work of accessibility: how blind employees 

manage accessibility in mixed-ability workplaces. In 

Proceedings of the 17th International ACM 

SIGACCESS Conference on Computers & 

Accessibility, 163–171. 

13. Virginia Braun, Victoria Clarke, and Gareth Terry. 

2014. Thematic analysis. Qual Res Clin Health 

Psychol 24: 95–114. 

14. Adriana G Bus and Marinus H Van Ijzendoorn. 1988. 

Mother-child interactions, attachment, and emergent 

literacy: A cross-sectional study. Child development: 

1262–1272. 

15. Cynthia Chiong, Jinny Ree, Lori Takeuchi, and Ingrid 

Erickson. 2012. Print books vs. e-books: Comparing 

parent-child co-reading on print, basic, and enhanced 

e-book platforms. The Joan Ganz Cooney Center. 

16. Elizabeth F Churchill. 2018. Putting accessibility first. 

Interactions 25, 5: 24–25. 

17. Drew Cingel, Courtney Blackwell, Sabrina Connell, 

and Anne Marie Piper. 2015. Augmenting children’s 

tablet-based reading experiences with variable friction 

haptic feedback. In Proceedings of the 14th 

International Conference on Interaction Design and 

Children, 295–298. 

18. Drew Cingel and Anne Marie Piper. 2017. How 

Parents Engage Children in Tablet-Based Reading 

Experiences: An Exploration of Haptic Feedback. In 

Proceedings of the 2017 ACM Conference on 

Computer Supported Cooperative Work and Social 

Computing, 505–510. 

19. Common Sense Media Research. 2013. Zero to Eight: 

Children’s Media Use in America 2013. Common 

Sense Media. 

20. Andy Crabtree, Richard Mortier, Tom Rodden, and 

Peter Tolmie. 2012. Unremarkable networking: the 

home network as a part of everyday life. In 

Proceedings of the Designing Interactive Systems 

Conference, 554–563. 

21. Scott Davidoff, Brian D Ziebart, John Zimmerman, 

and Anind K Dey. 2011. Learning patterns of pick-ups 

and drop-offs to support busy family coordination. In 

Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems, 1175–1184. 

22. Scott Davidoff, John Zimmerman, and Anind K Dey. 

2010. How routine learners can support family 

coordination. In Proceedings of the SIGCHI 

Conference on Human Factors in Computing Systems, 

2461–2470. 

23. Hilary Davis, Mikael B Skov, Malthe Stougaard, and 

Frank Vetere. 2007. Virtual box: supporting mediated 

family intimacy through virtual and physical play. In 

Proceedings of the 19th Australasian conference on 

Computer-Human Interaction: Entertaining User 

Interfaces, 151–159. 

24. Paul Dourish and Victoria Bellotti. 1992. Awareness 

and coordination in shared workspaces. In Proceedings 

of the 1992 ACM conference on Computer-supported 

cooperative work, 107–114. 

25. Paul Dourish and Sara Bly. 1992. Portholes: 

Supporting Awareness in a Distributed Work Group. 

In Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems (CHI ’92), 541–547. 

https://doi.org/10.1145/142750.142982 

26. Brooke Graham Doyle and Wendie Bramwell. 2006. 

Promoting emergent literacy and social–emotional 

learning through dialogic reading. The Reading 

Teacher 59, 6: 554–564. 

27. John Faherty. 2006. Proponents Say the Decline in 

Braille Instruction Is Leading to Illiteracy. Braille 

Monitor 49, 9: 4. 

28. Shalom M Fisch, Jennifer S Shulman, Anna Akerman, 

and Gael A Levin. 2002. Reading between the pixels: 

Parent-child interaction while reading online 

storybooks. Early Education and Development 13, 4: 

435–451. 



29. Rosie Flewitt, David Messer, and Natalia Kucirkova. 

2015. New directions for early literacy in a digital age: 

The iPad. Journal of Early Childhood Literacy 15, 3: 

289–310. 

30. James Fogarty, Laura Dabbish, David Steck, and Jack 

Mostow. 2001. Mining a database of reading mistakes: 

For what should an automated Reading Tutor listen. 

Artificial intelligence in education: AI-ED in the wired 

and wireless future: 422–433. 

31. Patricia I Fusch and Lawrence R Ness. 2015. Are we 

there yet? Data saturation in qualitative research. The 

qualitative report 20, 9: 1408–1416. 

32. Shirley Grimshaw, Naomi Dungworth, Cliff 

McKnight, and Anne Morris. 2007. Electronic books: 

Children’s reading and comprehension. British Journal 

of Educational Technology 38, 4: 583–599. 

33. Rebecca E Grinter, W Keith Edwards, Marshini 

Chetty, Erika S Poole, Ja-Young Sung, Jeonghwa 

Yang, Andy Crabtree, Peter Tolmie, Tom Rodden, 

Chris Greenhalgh, and others. 2009. The ins and outs 

of home networking: The case for useful and usable 

domestic networking. ACM Transactions on 

Computer-Human Interaction (TOCHI) 16, 2: 8. 

34. Andreas Hagen, Bryan Pellom, and Ronald Cole. 2007. 

Highly accurate children’s speech recognition for 

interactive reading tutors using subword units. speech 

communication 49, 12: 861–873. 

35. Amanda Harris, Jochen Rick, Victoria Bonnett, Nicola 

Yuill, Rowanne Fleck, Paul Marshall, and Yvonne 

Rogers. 2009. Around the Table: Are Multiple-touch 

Surfaces Better Than Single-touch for Children’s 

Collaborative Interactions? In Proceedings of the 9th 

International Conference on Computer Supported 

Collaborative Learning - Volume 1 (CSCL’09), 335–

344. Retrieved from 

http://dl.acm.org/citation.cfm?id=1600053.1600104 

36. Steve Harrison and Paul Dourish. 1996. Re-place-ing 

space: the roles of place and space in collaborative 

systems. In Proceedings of the 1996 ACM conference 

on Computer supported cooperative work, 67–76. 

37. Jane M Healy. 2011. Endangered Minds: Why 

Children Dont Think And What We Can Do About I. 

Simon and Schuster. 

38. Richard House. 2012. The inappropriateness of ICT in 

Early Childhood. Contemporary debates in childhood 

education and development: 105. 

39. Julie A Jacko, V Kathlene Leonard, and Ingrid U Scott. 

2009. Perceptual impairments: New advancements 

promoting technological access. Human-Computer 

Interaction: Designing for diverse users and domains: 

93–110. 

40. L Johnson. 1996. The Braille Literacy Crisis for 

Children. Journal of Visual Impairment & Blindness 

90, 3: 276–78. 

41. Shaun K Kane, Chandrika Jayant, Jacob O Wobbrock, 

and Richard E Ladner. 2009. Freedom to roam: a study 

of mobile device adoption and accessibility for people 

with visual and motor disabilities. In Proceedings of 

the 11th international ACM SIGACCESS conference 

on Computers and accessibility, 115–122. 

42. Joseph “Jofish” Kaye and Liz Goulding. 2004. 

Intimate Objects. In Proceedings of the 5th Conference 

on Designing Interactive Systems: Processes, 

Practices, Methods, and Techniques (DIS ’04), 341–

344. https://doi.org/10.1145/1013115.1013175 

43. Joseph’Jofish’ Kaye. 2006. I just clicked to say I love 

you: rich evaluations of minimal communication. In 

CHI’06 extended abstracts on human factors in 

computing systems, 363–368. 

44. Joseph’Jofish’ Kaye, Mariah K Levitt, Jeffrey Nevins, 

Jessica Golden, and Vanessa Schmidt. 2005. 

Communicating intimacy one bit at a time. In CHI’05 

extended abstracts on Human factors in computing 

systems, 1529–1532. 

45. Chang Won Kim and Tek-Jin Nam. 2009. Talkative 

cushion: a phatic audio device to support family 

communication. In CHI’09 Extended Abstracts on 

Human Factors in Computing Systems, 2631–2634. 

46. Jeeeun Kim and Tom Yeh. 2015. Toward 3D-Printed 

Movable Tactile Pictures for Children with Visual 

Impairments. In Proceedings of the 33rd Annual ACM 

Conference on Human Factors in Computing Systems 

(CHI ’15), 2815–2824. 

https://doi.org/10.1145/2702123.2702144 

47. Ji Eun Kim and Jim Anderson. 2008. Mother—child 

shared reading with print and digital texts. Journal of 

Early Childhood Literacy 8, 2: 213–245. 

48. Marina Krcmar and Drew P Cingel. 2014. Parent–child 

joint reading in traditional and electronic formats. 

Media Psychology 17, 3: 262–281. 

49. Richard Ladner, Dennis Gentry, Karin Meyer, Scott 

Rose, and others. 1987. A user interface for deaf-blind 

people (preliminary report). In ACM SIGCHI Bulletin, 

75–80. 

50. Alexis R Lauricella, Rachel Barr, and Sandra L 

Calvert. 2014. Parent–child interactions during 

traditional and computer storybook reading for 

children’s comprehension: implications for electronic 

storybook design. International Journal of Child-

Computer Interaction 2, 1: 17–25. 

51. Ziming Liu. 2005. Reading behavior in the digital 

environment: Changes in reading behavior over the 

past ten years. Journal of documentation 61, 6: 700–

712. 

52. Maruricio Lumbreras and Jaime Sánchez. 1999. 

Interactive 3D Sound Hyperstories for Blind Children. 

In Proceedings of the SIGCHI Conference on Human 

Factors in Computing Systems (CHI ’99), 318–325. 

https://doi.org/10.1145/302979.303101 

53. Jennifer Mankoff, Holly Fait, and Tu Tran. 2005. Is 

Your Web Page Accessible?: A Comparative Study of 

Methods for Assessing Web Page Accessibility for the 

Blind. In Proceedings of the SIGCHI Conference on 



Human Factors in Computing Systems (CHI ’05), 41–

50. https://doi.org/10.1145/1054972.1054979 

54. Jennifer Mankoff, Gillian R. Hayes, and Devva 

Kasnitz. 2010. Disability studies as a source of critical 

inquiry for the field of assistive technology. In 

Proceedings of the 12th international ACM 

SIGACCESS conference on Computers and 

accessibility, 3–10. 

55. Sara J Margolin, Casey Driscoll, Michael J Toland, 

and Jennifer Little Kegler. 2013. E-readers, computer 

screens, or paper: Does reading comprehension change 

across media platforms? Applied Cognitive Psychology 

27, 4: 512–519. 

56. Jackie Marsh. 2004. The techno-literacy practices of 

young children. Journal of early childhood research 2, 

1: 51–66. 

57. Jana M Mason. 1990. Reading Stories to Preliterate 

Children: A Proposed Connection to Reading. 

Technical Report No. 510.  

58. Barbara McClanahan, Kristen Williams, Ed Kennedy, 

and Susan Tate. 2012. A breakthrough for Josh: How 

use of an iPad facilitated reading improvement. 

TechTrends 56, 3: 20–28. 

59. Elizabeth B Miller and Mark Warschauer. 2014. 

Young children and e-reading: research to date and 

questions for the future. Learning, Media and 

Technology 39, 3: 283–305. 

60. Suzanne E Mol and Adriana G Bus. 2011. To read or 

not to read: a meta-analysis of print exposure from 

infancy to early adulthood. Psychological bulletin 137, 

2: 267. 

61. Suzanne E Mol, Adriana G Bus, Maria T De Jong, and 

Daisy JH Smeets. 2008. Added value of dialogic 

parent–child book readings: A meta-analysis. Early 

Education and Development 19, 1: 7–26. 

62. Koichi Mori, Rafael Ballagas, Glenda Revelle, Hayes 

Raffle, Hiroshi Horii, and Mirjana Spasojevic. 2011. 

Interactive rich reading: enhanced book reading 

experience with a conversational agent. In Proceedings 

of the 19th ACM international conference on 

Multimedia, 825–826. 

63. Elizabeth D Mynatt and Gerhard Weber. 1994. 

Nonvisual presentation of graphical user interfaces: 

contrasting two approaches. In Proceedings of the 

SIGCHI Conference on Human Factors in Computing 

Systems, 166–172. 

64. National Federation of the Blind. 2009. The Braille 

literacy crisis in America. National Federation for the 

Blind, Jernigan Institute Baltimore, MD. 

65. PW Nye, JH Gaitenby, and JD Hankins. 1973. An 

analysis of natural vs. synthetic speech intelligibility: 

A preliminary appraisal of a reading machine for the 

blind. In Proceedings of the ACM annual conference, 

392–393. 

66. parentalrights.org. Parental Rights and Disabilities. 

Parental Rights. Retrieved April 4, 2019 from 

https://parentalrights.org/disabilities/ 

67. Kylie A Peppler and Mark Warschauer. 2011. 

Uncovering literacies, disrupting stereotypes: 

Examining the (dis) abilities of a child learning to 

computer program and read.  

68. Anne Marie Piper and James D Hollan. 2008. 

Supporting medical conversations between deaf and 

hearing individuals with tabletop displays. In 

Proceedings of the 2008 ACM conference on 

Computer supported cooperative work, 147–156. 

69. Anne Marie Piper, Nadir Weibel, and James D Hollan. 

2014. Designing audio-enhanced paper photos for 

older adult emotional wellbeing in communication 

therapy. International Journal of Human-Computer 

Studies 72, 8–9: 629–639. 

70. Beryl Plimmer, Andrew Crossan, Stephen A Brewster, 

and Rachel Blagojevic. 2008. Multimodal 

collaborative handwriting training for visually-

impaired people. In Proceedings of the SIGCHI 

Conference on Human Factors in Computing Systems, 

393–402. 

71. Beryl Plimmer, Peter Reid, Rachel Blagojevic, Andrew 

Crossan, and Stephen Brewster. 2011. Signing on the 

Tactile Line: A Multimodal System for Teaching 

Handwriting to Blind Children. ACM Trans. Comput.-

Hum. Interact. 18, 3: 17:1–17:29. 

https://doi.org/10.1145/1993060.1993067 

72. Hayes Raffle, Rafael Ballagas, Glenda Revelle, 

Hiroshi Horii, Sean Follmer, Janet Go, Emily Reardon, 

Koichi Mori, Joseph Kaye, and Mirjana Spasojevic. 

2010. Family story play: reading with young children 

(and elmo) over a distance. In Proceedings of the 

SIGCHI Conference on Human Factors in Computing 

Systems, 1583–1592. 

73. Hayes Raffle, Glenda Revelle, Koichi Mori, Rafael 

Ballagas, Kyle Buza, Hiroshi Horii, Joseph Kaye, 

Kristin Cook, Natalie Freed, Janet Go, and others. 

2011. Hello, is grandma there? let’s read! StoryVisit: 

family video chat and connected e-books. In 

Proceedings of the SIGCHI conference on human 

factors in computing systems, 1195–1204. 

74. Hayes Solos Raffle, Amanda J. Parkes, and Hiroshi 

Ishii. 2004. Topobo: A Constructive Assembly System 

with Kinetic Memory. In Proceedings of the SIGCHI 

Conference on Human Factors in Computing Systems 

(CHI ’04), 647–654. 

https://doi.org/10.1145/985692.985774 

75. Paul Resnick, Neophytos Iacovou, Mitesh Suchak, 

Peter Bergstrom, and John Riedl. 1994. GroupLens: 

An Open Architecture for Collaborative Filtering of 

Netnews. In Proceedings of the 1994 ACM Conference 

on Computer Supported Cooperative Work (CSCW 

’94), 175–186. https://doi.org/10.1145/192844.192905 

76. Evelyn J Rex. 1989. Issues related to literacy of legally 

blind learners. Journal of Visual Impairment & 

Blindness. 

77. Yvonne Rogers, Sara Price, Cliff Randell, Danae 

Stanton Fraser, Mark Weal, and Geraldine Fitzpatrick. 



2005. Ubi-learning Integrates Indoor and Outdoor 

Experiences. Commun. ACM 48, 1: 55–59. 

https://doi.org/10.1145/1039539.1039570 

78. Takuya Sato, Yusuke Kudo, and Hirotaka Osawa. 

2017. Book Introduction Robot Designed by Children 

for Promoting Interest in Reading. In Proceedings of 

the 5th International Conference on Human Agent 

Interaction (HAI ’17), 17–25. 

https://doi.org/10.1145/3125739.3125740 

79. Anthony Savidis and Constantine Stephanidis. 1995. 

Developing dual user interfaces for integrating blind 

and sighted users: the HOMER UIMS. In Proceedings 

of the SIGCHI conference on Human Factors in 

Computing Systems, 106–113. 

80. Scholastic. 2015. Kids and family reading report. 

Scholastic New York, NY. 

81. Kristen Shinohara, Cynthia L Bennett, Wanda Pratt, 

and Jacob O Wobbrock. 2018. Tenets for Social 

Accessibility: Towards Humanizing Disabled People 

in Design. ACM Transactions on Accessible 

Computing (TACCESS) 11, 1: 6. 

82. Kristen Shinohara and Jacob O. Wobbrock. 2011. In 

the Shadow of Misperception: Assistive Technology 

Use and Social Interactions. In Proceedings of the 

SIGCHI Conference on Human Factors in Computing 

Systems (CHI ’11), 705–714. 

https://doi.org/10.1145/1978942.1979044 

83. Kristen Shinohara and Jacob O. Wobbrock. 2016. Self-

Conscious or Self-Confident? A Diary Study 

Conceptualizing the Social Accessibility of Assistive 

Technology. ACM Trans. Access. Comput. 8, 2: 5:1–

5:31. https://doi.org/10.1145/2827857 

84. Arielle Michal Silverman and Edward C Bell. 2018. 

The Association between Braille Reading History and 

Well-being for Blind Adults. Journal of Blindness 

Innovation & Research 8, 1. 

85. Statistics. 2015. National Federation of the Blind.  

86. Blindness Statistics. 2015. National Federation of the 

Blind.  

87. Anja Thieme, Cynthia L Bennett, Cecily Morrison, 

Edward Cutrell, and Alex S Taylor. 2018. I can do 

everything but see!–How People with Vision 

Impairments Negotiate their Abilities in Social 

Contexts. In Proceedings of the 2018 CHI Conference 

on Human Factors in Computing Systems, 203. 

88. Anja Thieme, Cecily Morrison, Nicolas Villar, Martin 

Grayson, and Siân Lindley. 2017. Enabling 

Collaboration in Learning Computer Programing 

Inclusive of Children with Vision Impairments. In 

Proceedings of the 2017 Conference on Designing 

Interactive Systems (DIS ’17), 739–752. 

https://doi.org/10.1145/3064663.3064689 

89. Kory Westlund, M Jacqueline, Sooyeon Jeong, Hae W 

Park, Samuel Ronfard, Aradhana Adhikari, Paul L 

Harris, David DeSteno, and Cynthia L Breazeal. 2017. 

Flat vs. expressive storytelling: young children’s 

learning and retention of a social robot’s narrative. 

Frontiers in human neuroscience 11: 295. 

90. Grover J Whitehurst, Francine L Falco, Christopher J 

Lonigan, Janet E Fischel, Barbara D DeBaryshe, Marta 

C Valdez-Menchaca, and Marie Caulfield. 1988. 

Accelerating language development through picture 

book reading. Developmental psychology 24, 4: 552. 

91. Michele A Williams, Caroline Galbraith, Shaun K 

Kane, and Amy Hurst. 2014. Just let the cane hit it: 

how the blind and sighted see navigation differently. In 

Proceedings of the 16th international ACM 

SIGACCESS conference on Computers & accessibility, 

217–224. 

92. Marisol Wong-Villacres and Shaowen Bardzell. 2011. 

Technology-mediated parent-child intimacy: designing 

for ecuadorian families separated by migration. In 

CHI’11 Extended Abstracts on Human Factors in 

Computing Systems, 2215–2220. 

93. Svetlana Yarosh and Gregory D. Abowd. 2011. 

Mediated Parent-child Contact in Work-separated 

Families. In Proceedings of the SIGCHI Conference on 

Human Factors in Computing Systems (CHI ’11), 

1185–1194. https://doi.org/10.1145/1978942.1979120 

94. Svetlana Yarosh, Stephen Cuzzort, Hendrik Müller, 

and Gregory D. Abowd. 2009. Developing a Media 

Space for Remote Synchronous Parent-child 

Interaction. In Proceedings of the 8th International 

Conference on Interaction Design and Children (IDC 

’09), 97–105. 

https://doi.org/10.1145/1551788.1551806 

 


