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Introduction 

Autism is a life-long condition, and thus care and support for people coping with autism is a 

complex, lifelong challenge. Families, care networks, and individuals with autism together face a 

myriad of options for therapies, doctors, educators, health specialists, drugs, and diet regimens. 

Although there are behaviors associated with people with autism (4th ed., text rev.; DSM-IV-TR;  

American  Psychiatric Association, 2000) , every individual is unique, and the particular set of 

behaviors are different in each person and sometimes different in the same person over time. The 

individual’s unique behavioral and cognitive profile makes it difficult to predict which 

treatments will work. When the individual in question is young the need for early intervention 

exacerbates this problem. In addition, individuals more severely affected by autism may not be 

able to communicate their internal states. This forces caregivers to rely on externally perceivable 

characteristics to determine the person’s needs. Caregivers might try several interventions 

simultaneously, which makes it difficult to determine which work and which do not. Therefore, 

caregivers must communicate and collaborate with the individual’s care network (i.e., educators, 

clinicians, nutritionists) to determine if an individual is receiving the best treatments possible. 

This requires that they sift through large amounts of data and also struggle with missing data.  

Information technologies can play a vital role in the care and support of individuals with 

autism by addressing these challenges. In this chapter, we specifically focus on “capture and 

access” technologies (Abowd & Mynatt, 2000). These technologies serve to facilitate data 

collection and interpretation, which are crucial for both diagnosis and treatment monitoring. 

Specifically, they can increase the quantity and quality of collected data, make collection easier 



and more efficient, and help caregivers quickly scan through large amounts of data. The end goal 

is to allow the caregiver to make better decisions. For example, in a home setting audio and 

video can be captured and linked to key data about a child’s tantrums. The parent can then 

review this data at a later time with a clinician. Thus, capture and access technologies can help 

with decision-making and lead to communication that is more effective and efficient (Kientz, 

Hayes, Westeyn, Starner, & Abowd, 2007; Kientz, Hayes, Abowd, & Grinter, 2006; Kientz, 

2012) between parents and the care network. The challenge, then, is to enable caregivers to 

collect rich records in natural environments with minimal disruptions. 

In this chapter, we present three types of tools that have been developed in our research 

lab at Georgia Tech for data collection in schools and homes. First, Abaris is a system for 

conducting one-on-one therapy in a structured setting where there is one educator and one 

student. Second, CareLog, CRAFT, and smartCapture, support behavioral data collection in less 

controlled settings. Third, BabySteps and KidCam support tracking developmental progress in 

children. We close the chapter with a reflection on our experiences and a vision for addressing 

future challenges in designing capture and access systems. 

CAPTURE AND ACCESS FOR STRUCTURED, ONE-ON-ONE THERAPY  

Multiple caregivers often conduct interventions for the same individual with autism 

across a long period of time. They may collect and review large amounts of both qualitative and 

quantitative data, which can help determine the effectiveness of these interventions and make 

adjustments as needed. Education sessions are often administered individually, and thus 

collaboration between the various clinicians is important in ensuring that they are administered 

consistently. Recorded data can serve as evidence to support decisions and help lead to more 

effective treatment. Making decisions based on the data is an important component of care, but 



collecting data can be burdensome, and teachers do not always have the time to collect it 

properly. Missing data points or unreliable data can result when the data are reported from a 

teacher’s retrospective memory anywhere from minutes to hours or days after the session took 

place. When data are collected on paper, they can be difficult to synthesize, review, and share. 

Computing technologies that can help integrate different types of data and facilitate sharing for 

collaborative decision-making can help alleviate some of these shortcomings.  

In discrete trial training (DTT), teams of teachers and/or therapists teach basic skills, such 

as vocabulary or spoken words, intensively in one-on-one settings and assess the child’s level of 

independence in completing new skills. After a therapy session, the teacher often calculates the 

percentage of times a skill was completed independently (by the child) and then manually plots 

corresponding data points on a paper graph. Teachers meet regularly to discuss the child’s 

progress and make adjustments to the practice to improve the child’s success. They commonly 

discuss skills the child has accomplished and clarify assessment of particular skills. DTT requires 

rigorous data collection and analysis to be effective, but it is unfortunately subject to 

inconsistencies and inaccuracies due to different skill sets of teachers and subjective 

interpretations of progress. 

To address the real life challenges of DTT therapy, we developed Abaris, a capture and 

access tool for recording instructional data during DTT sessions (Kientz at al. 2006). Abaris 

consists of a desktop application that enables customization of the child’s daily therapy regimen 

and printing of data sheets. Data are recorded by writing on these special data sheets using an 

Anoto® digital pen (Anoto Digital Pens). These written records are synchronized with audio and 

video recordings from a fixed environmental camera and microphone. After each session, the 

teacher docks the digital pen with the computer for automatic download and analysis. Phoneme 



spotting in the audio files and timestamps from the digital pen provide flags into videos of 

therapy sessions. This index allows for quick retrieval of moments of interest during team 

meetings, enabling teachers to easily use video evidence to review progress, find inconsistencies, 

and discuss problem areas amongst the team. Abaris also automatically generates graphs and 

links them with data sheets used during therapy (see Figure 1), which saves time for the therapy 

team.  

<INSERT FIGURE 1 ABOUT HERE> 

We deployed Abaris for 4 months with a home-based DTT team and for 6 weeks with a 

school-based team. Abaris enabled home-based therapists to use evidence more frequently in 

discussions and decision-making, including videos, graphs, and data sheets, than they did 

without the system. Prior to Abaris, therapists relied on their memories of events during therapy 

and only rarely consulted written data sheets, such as when there was a difficult decision to 

make. Furthermore, Abaris helped increase collaboration among the therapists during team 

meetings with the home-based team (Kientz at al. 2006). School-based therapists used the video 

less frequently than the home-based therapists due to time constraints and the logistics of having 

multiple videos concurrently in a classroom setting, but the digital pen and automatic graphing 

led teachers to review the data more frequently (Kientz at al. 2006; Kientz, 2012). Use of Abaris 

helped teachers to recognize when a child had mastered a skill more quickly, because they had 

access to trending information more immediately, rather than only monthly with the paper-based 

system.  

Mobile technology has been very useful in assisting with data collection and visualization 

and has shown much promise in educational settings. Our use of the digital pen and paper was 

crucial in developing a system that worked with teachers’ existing practices. The latter is 



important because maintaining the teachers workflow minimized the workload and distractions 

of introducing a new input device into their sessions. In some cases, specialized digital pens may 

not be as desirable as other mobile input devices, such as smartphones or tablets. There have 

been efforts to use these for data collection and recording (as discussed in Chapter 12).  

 

SUPPORTING SELECTIVE ARCHIVING OF CHILDREN’S BEHAVIORS  

The Abaris project demonstrates how technologies can be used for data collection in predictable 

and structured settings. We have also explored the use of technology in less predictable 

situations, specificallythe examination of severe behavior in schools and homes. Direct 

observation in clinics, homes, and schools is considered the gold standard for problem behavior 

assessment. However, it can be costly, intrusive, and it may cause behavior reactivity. In 

addition, it is common for families to be on long waiting lists to schedule appointments with 

specialists in the clinic or at school.  Thus, we developed selective archiving as an approach to 

video capture that provides an alternative to direct observation for naturalistic data capture. In 

this section, we introduce the concept of selective archiving, or the ability to preserve a record of 

events for potential future use, even after they have already happened (Hayes, Gardere, Abowd, 

& Truong, 2008; Hayes & Abowd, 2006). Selective archiving has been used to support 

functional behavior assessment in a special education setting (Hayes, 2006) and the collection of 

severe behavior data in homes (Nazneen et al. 2012a).  

Selective Archiving as a Tool for Behavioral Assessments in School Settings 

Children with autism and other developmental disabilities exhibit behaviors that may be 

considered inappropriate and can even be disruptive or dangerous to themselves or others. 



Unfortunately, many of these children cannot explain what it is that leads them to perform this 

behavior (e.g., why they are hitting themselves and others). This can be the case because  they 

are non-verbal or because they cannot reflect on their internal states. Addressing problem 

behaviors requires the collection of information about the underlying role and utility of these 

behaviors to the individuals who perform them. This data collection occurs through a variety of 

approaches. Functional Behavior Assessment (FBA) is commonly employed for understanding 

and addressing problem behavior (Horner & Carr, 1997). FBA often includes direct observation 

in the natural environment. Caregivers, seeing a behavioral incident, note the incident’s context 

and what happened directly before (antecedent) and after it (consequence). Once a sufficient 

number of incidents have been recorded, a behavioral specialist analyzes the data to determine 

the behavior’s function. For example, the child might be hitting to gain the teacher’s attention. 

FBA is a useful step in developing strategies to reduce the problem behavior. These strategies are 

frequently called behavior intervention plans. Although there is evidence that lay caregivers can 

conduct these assessments with minimal training (Hayes et al. 2008; Hayes & Abowd, 2006), 

there is no evidence that their data can be used to do an FBA. One of the biggest problems is that 

incidents might occur at unexpected times and places, and caregivers might not be able to write 

down what happened before or after while simultaneously managing the behavior itself.  

We developed an application to support FBA, called CareLog, which helps caregivers 

document and analyze specific, unplanned incidents of interest as part of an FBA. Because 

caregivers are good at recognizing events after they happen but less so at predicting them, the 

system uses audio and video buffering to allow selective archiving of these media after events 

have already occurred. Selective archiving (Hayes et al. 2008; Hayes & Abowd, 2006) includes 

the continual capture of streaming data but permanent storage only in response to an explicit 



trigger. A pre- and post-trigger window of data is stored, which effectively supports retroactive 

recording of context around the triggering point. This approach has several benefits. First, it puts 

the user in control of when data moves from being streamed to being stored. This is important 

because it simultaneously addresses privacy, control, and storage management concerns that 

arise from continuous data capture. Second, requiring an explicit indicator to save data whether 

through a human user or a sensor implicitly filters irrelevant data, saving resources both in the 

present (disk space) and in the future (time spent in viewing or analyzing relevant data). In the 

CareLog system, caregivers use a wireless button worn or carried to trigger archiving. They then 

use a standard desktop computer to watch the videos and tag them with metadata. Finally, 

CareLog provides graphs and other analytic tools for functional assessment (see Figure 2).  

<INSERT FIGURE 2 ABOUT HERE> 

We deployed CareLog in four classrooms at a special education school for five months as part of 

a quasi-experimental study of its effectiveness. Four teachers conducted an FBA for each of their 

two students, one (randomly selected) using the traditional pen-and-paper method and one using 

CareLog. The ordering of the two methods was counterbalanced and groups were randomly 

assigned to each condition. To establish ground truth data on the number of behavioral incidents, 

a member of the research staff recorded an average of 17 hours or 21.5% of time in study for 

each student with a handheld video camera. Independent coders then coded the videos for 

behavioral incidents using operational definitions created by the research team and teachers. We 

found that with CareLog teachers made an average of 43.37% fewer false negative errors 

(missed incidents) than with the traditional pen and paper method.  There were almost no false 

positives (recorded incidents that were not appropriate for the operationally defined behavior) in 

either case. For this first attempt at using CareLog in classrooms we only measured the accuracy 



with which teachers recorded behaviors and not the  accuracy of their observation of antecedents 

or consequences. Given the ability to go back to replay the video as often as they like, our 

observations and interviews with teachers indicate that they also felt more confident in their 

notation of antecedent and consequence data in the CareLog condition. 

To understand the workload differences between the traditional pen-and-paper method 

and CareLog, the NASA Task Load Index (NASA-TLX) was used. The NASA-TLX measures 

workload on 6 different dimensions that includes Mental Demands, Physical Demands, 

Temporal Demands, Own Performance, Effort, and Frustration (Hart, 2006). Using CareLog was 

reported to be significantly easier in terms of workload than the traditional method for recording 

basic behavioral information.  In our discussion with teachers we found that if teachers are to be 

in control of data capture, they must be able to do so in an incredibly simple and straightforward 

manner that blends almost seamlessly into their standard daily activities. 

Overall, CareLog use significantly reduced errors and improved efficiency in data 

collection. Furthermore, the teachers reported enjoying the process more while feeling less 

burdened and more confident in the results of their assessments. This work in the educational 

setting demonstrates the potential for selective archiving to support contextual analysis of 

behavioral problems.  CareLog has been licensed from Georgia Tech and commercialized as 

Behavior Imaging (BI) Capture by the company Behavior Imaging Solutions, Inc. 

 

Selective Archiving as a Tool for Behavioral Assessments in Home Settings  

FBA is not limited to school use. Parents may be asked to use FBA, or other related techniques 

for documenting and understanding incidents of problem behavior. However, some specialists 

find this practice dubious because there was no evidence that lay people could collect relevant 



data. Thus, to determine the quality of data collected by parents we conducted a study with 

selective archiving technology similar to that used in CareLog,.  

We developed a robust, multi-camera system, CRAFT (Continuous Recording and 

Flagging Technology), which collects continuous digital video and annotates it with problem 

behavior instances identified by parents through a button click on a remote control (Nazneen et 

al. 2012a)  Eight families, each with a child diagnosed with a developmental disorder, were 

recruited for the study. Parents were instructed on how to use CRAFT and asked to gather 

instances of their child’s problem behaviors at home. We installed (up to four) cameras that 

continuously recorded the activity in the areas of the home that parents had designated for the 

study. By the end of the study we collected an average of 16 hours of video per family. This 

video was important because it provided the “ground truth” for the behavior instances that were 

flagged by parents as showing their child engaging in severe behaviors. 

Behavior analysts coded the home videos in their entirety to identify all instances of problem 

behaviors and then compared them to the ones identified by parents. Results show that parents 

successfully identified (by clicking the remote) 55% of the problem behaviors that the clinical 

professionals would have identified had they been in the home. In addition, parents were able to 

provide at least one example of each different problem behavior their child has in a single day of 

deployment. By comparison, in the CareLog study, we found that teachers recorded 23.7% of 

observed incidences when using pen and paper and 58.25% when using CareLog. Although the 

sample size was small in this study, it indicates that parents are able to identify a comparable  

quality of behavioral incidents to satisfy the needs of a clinical professional.    

Simplifying Selective Archiving for Home Use 



Installing CRAFT in the home was a labor intensive process. As a next step, to further simplify 

the data capture process, we are designing a smart phone based video capture system, 

smartCapture, which can support parents in collecting samples of their child’s  behaviors in the 

home with remote assistance from specialists such as clinicians and teachers (Nazneen et al. 

2012b). This system can be used:  1) to support the diagnosis process with evidence collected in 

the natural settings, 2) to monitor a child’s process during treatment, 3) to follow up on a child’s 

progress after a treatment is completed, and 4) to train parents to implement a treatment protocol 

at home by reflecting on the sample they collected at home. Overall this system is particularly 

useful for families living at a long distance from clinical specialists. There are other significant 

uses cases outside clinical scenarios such as when teachers want to analyze child behavior or 

progress in the home setting or when parents want to share home evidence with them.  

We conceptualize the smartCapture system as being analogous to specimen collection 

containers given to patients at a lab or clinic. In this case, the behavior clinic or school can mail a 

smartCapture device (installed with smartCapture mobile app), preset with a required list of 

behaviors, to parents to collect and share specimens of their child’s behaviors.  This approach is 

particularly useful for low-income families. However, if parents want to use their own 

smartphone for the purpose of data collection, they can download the smartCapture mobile app 

on their phone. 

 The smartCapture system facilitates behavior specimen capture via two components: the 

smartCapture web portal and the smartCapture mobile application (see Figure 3). Through the 

smartCapture web portal, the specialist presets the smartCapture device with a list of behaviors 

that parents should capture and mails the device to the parents. Parents can add additional custom 

behaviors to the list created by the specialist on the capture device. Parents can use the preset 



behaviors to annotate the behavior specimens they collect. The smartCapture mobile application 

allows parents to collect a behavioral specimen with a single click either on the device or through 

a remote when the device is mounted on a cradle. It supports selective archiving so that parents 

can capture activity even after it has happened in the home. Parents can edit and upload recorded 

specimens, and specialists can analyze these behavior specimens through the smartCapture web 

portal. Specialists and parents can also communicate asynchronously through the web portal. For 

example, specialists can alert parents when they have captured sufficient specimens or when they 

want to capture more specimens. Once the behavior specimens are collected, parents return the 

system to the clinic or school. 

 To further improve the quality of data collected in the home, smartCapture will support 

some automatic analysis of recorded specimens. Parents will receive automatic alerts of poor 

lighting conditions, excessive movement, poor framing of the shot (e.g., need to reposition the 

camera when no one is in view), and so on. The analysis of videos for these characteristics will 

be done automatically without human intervention.  

<INSERT FIGURE 3 ABOUT HERE> 

Selective archiving of behavioral incidents allows for the collection of important video 

data that can be analyzed by parents, teachers, specialists, and other stakeholders without 

excessively burdening those doing the data collection. We have developed such systems for use 

in classrooms, homes, and mobile environments. Our pilot studies with these systems indicate 

that this approach shows promise in clinical, educational, and home data collection. 

USING MOBILE TECHNOLOGIES FOR PARENTS TO TRACK CHILDREN’S 

DEVELOPMENTAL PROGRESS 



There is a general consensus that early diagnosis of autism might lead to improved intervention 

outcomes. Parent reporting and direct clinical observations are key to screening for 

developmental delays. In this project, we explored how parents of young children can be 

empowered and motivated to collect relevant evidence of their children’s developmental 

progress that can be shared with other caregivers, such as their pediatrician. We conducted a 

field study with eight families in a single pediatric practice (Kientz, 2012; Kientz & Abowd, 

2009). The results of this study inspired a new approach to the problem that addresses scaling to 

a much larger population by effective use of web and mobile phone technologies. Although the 

intended setting was largely clinical, we describe several implications for educational settings as 

well. 

Detecting developmental delays, such as autism, as early as possible in young children is 

an important goal for public health. The earlier interventions are effective in helping children 

function better later in life (Shore, 1997). Unfortunately, these types of delays are often 

identified by parents, their pediatricians, or their teachers well after the earliest signs occur. The 

early identification of developmental delays has become the topic of a public health campaign 

sponsored by the Centers for Disease Control and Prevention in the United States (CDC) called 

"Learn the Signs: Act Early." This campaign aims to educate new parents, pediatricians, and 

secondary care providers on the warning signs of delays so they may identify possible problems 

and seek early treatment. The CDC’s website (Learn the Signs) lists approximately 250 

developmental milestones across a five-year period that parents can use to assess their child’s 

development. A child not meeting milestones by a certain age may be a sign of delay, as would a 

regression or plateau of previously obtained skills. However, manually tracking these data points 

over five years for possibly multiple children can be cumbersome and daunting. 



Appropriately designed computing technology can help parents track and record their 

children's developmental progress over time. Different elements may motivate them to record 

milestones, proactively prompt parents to observe specific milestones, or facilitate 

communication with a healthcare professional. Video evidence of parental concerns can also 

help in diagnosing problems and identifying solutions. Thus, we developed a semi-mobile 

system, called KidCam, which helps parents to capture video evidence to both archive their 

child’s sentimental moments of interest, such as their first steps, or capture concerning events to 

share with their child’s pediatrician. We prototyped KidCam on an ultra-mobile PC with a built-

in camera and touch screen. KidCam allows for semi-automatic capture of photos and videos of 

spontaneous events within the child’s life by using selective archiving (Hayes et al. 2008; Hayes 

& Abowd, 2006). Photos and videos collected via KidCam can synchronize with another 

software application we have developed, called Baby Steps (Kientz, Arriaga, & Abowd, 2009). 

Baby Steps enables parents to record both developmental milestones and personally meaningful 

records, such as pictures, videos, favorite toys, favorite foods, etc. Baby Steps allows parents to 

import pictures and videos from KidCam and other capture devices, generate keepsake 

newsletters for printing or e-mailing, and print reports of developmental progress to bring to their 

pediatrician.  

<INSERT FIGURE 4 ABOUT HERE> 

To evaluate KidCam and Baby Steps, we conducted a 3-month deployment study with 

eight families, in which we deployed two different versions of Baby Steps. Four families 

received KidCam and a full version of Baby Steps that included all of the personal record-

keeping features, and the remaining four families received a simplified version of Baby Steps 

that only allowed them to manually record milestones. We conducted surveys of parent 



confidence and collaboration with their pediatrician before and after the deployment, logged 

interaction with the system, and conducted interviews before, during, and after the deployment.  

The results from this deployment showed that KidCam plus the version of Baby Steps 

that included both personal and developmental record-keeping was more successful than 

manually tracking milestones alone. Families using KidCam recorded more milestones over the 

3-month period compared with the control group. Parents in both groups reported higher 

confidence at the end of the study than at the beginning. Parents using KidCam plus the full 

version of Baby Steps accessed the data more often and had a statistically significant increase in 

their collaboration with their pediatricians for the patient-pediatrician interaction survey. 

Similarly, pediatricians also rated collaboration with parents in the KidCam group higher at the 

end of the study. 

Although there were positive results with this system overall, KidCam still required 

parents to manually indicate when events of interest they would like to save for later occurred. In 

practice, parents often did not have the time to manually trigger the recording, or forgot to set up 

the device in the room where their child was playing. Future systems might employ the use of 

wearable or environmental sensors with computer vision to detect the presence of individuals 

and occasionally save pictures and videos while moments of interest are occurring. 

Accelerometers embedded in toys or special markers stitched onto children’s clothing could 

assist with this automatic triggering.  We are also working on future versions of Baby Steps that 

enhance the personally meaningful record-keeping aspects and provide additional ways of 

capturing data, such as through SMS, Facebook, and Twitter. 

Although KidCam and BabySteps were intended for use in a home setting and focused on 

health, there are many parallels to this work that relate to education. For example, parents may 



want to record information at home to share with a teacher as evidence of a child’s abilities to 

perform a skill, which might be useful in developing an individualized education program (IEP). 

Likewise, teachers may want to use a system like KidCam to illustrate to parents a child’s 

different behaviors or track fun things the child did that parents might be interested in seeing 

later. There is already a trend in a number of pre-schools to record this type of information to 

share with parents, and KidCam may be one way to help assist with these efforts. 

 

DESIGN RECOMMENDATIONS 

These projects, when considered collectively, reveal some key design recommendations for 

people working in this space. 

1. Capture as much and as little data as reasonably possible 

It can be difficult for users to know what information they need at the time of capture. At the 

same time, care of children with autism can involve the collection of sensitive data. Therefore, it 

is useful to capture a wide variety of data but to limit this data collection to those areas and times 

that are most likely to be relevant. This was one of the strong motivations behind the use of 

selective archiving in much of the work presented in this chapter. 

2. Reduce the effort required to learn and use the system 

Caregivers of children with autism are already overloaded and often do not benefit directly from 

the data collection. Thus, systems should carefully balance the intervention and work required by 

caregivers with the benefits to them and other data consumers. Additionally, when possible, the 

task of keeping records should fade into the background. 



3. Provide access to data at a variety of levels  

Different users have varying requirements for accessing and understanding data. Thus, systems 

should allow access to both high-level data overviews and raw data as a backup. Likewise, 

allowing customization and providing various levels of views can alleviate concerns related to 

information overload. 

4. Provide controls for privacy and access to data 

The automatic or even semi-automatic capture of very rich and sensitive data, such as video, may 

raise concerns about privacy, control of data, reputation, and so on. In designing systems to 

support disparate groups of caregivers, designers must consider who determines what needs to be 

captured, how it is stored, when it is deleted and who has access to it. In general, we found that 

that if caregivers believe that data captured is relevant and useful to care then they would be 

more willing to agree to recording of the data. However, how to specify what happens to these 

data over the long-term is still an open design question. 

5. Considerations must be balanced across all stakeholders 

Caring for children with autism typically involves a vast and varied team of family, friends, 

experts, and the children themselves. These highly varied stakeholder groups may have highly 

disparate needs and interests. Thus, applications must balance needs and tensions across them. In 

addition to using design methods that consider all of these stakeholders at once, it can be useful 

to allow end users to pick which of the available features are most useful to them and thus 

customize their own application.  

DISCUSSION 



A central goal of our research agenda is to develop technology that can improve the interventions 

that children with autism receive. We have utilized capture and access capabilities to build 

systems that improve data collection and interpretation across a variety of natural environments. 

This has led us to design systems that are used by people who have minimal technical training. 

Our research indicates that the systems that we have built have been considered valuable by the 

parents, clinicians, therapists, and teachers who engaged with them.  While this shows us that we 

have been successful in meeting our research goals there are still open questions to be addressed, 

particularly when considering how to transfer the lessons from this work to other domains. In 

this section, we reflect on our experiences and consider how the lessons learned in designing and 

evaluating these systems might be taken into consideration for future research (Hayes et al. 2004; 

Kientz, 2012)  

To design successful technology for individuals with autism, it is essential to have a good 

understanding of the goals, practices, and expectations of these individuals and their caregivers. 

A good understanding of existing work practices can help in determining how technology would 

best fit and integrate into the user environment and daily practices. For example, in the case of 

the Abaris home study, the design of the application better suited the needs of the therapists, 

because the research team had acted as therapists and been trained by experts in DTT prior to 

beginning the design process. Working closely with clinicians, educators, and other professionals 

can be essential in gaining a deeper understanding of their needs.  

While recording audio, video, and photograph data can be of great benefit, it is still difficult 

to design a system to allow the capture of these data ethically and legally in all the spaces of 

interest. In our studies, we found that capturing rich media of children is particularly very 

challenging. Legally, children are protected from being recorded in additional ways beyond 



adults. For example, in schools, FERPA regulates the capture and sharing of such media 

(FERPA, 1975), and additional local policies regulate recording in clinics, schools, and other 

environments. These regulations particularly affect the ability to capture data about multiple 

children at once. Thus, tradeoffs must be made between what can be captured technologically 

and what can and should be captured legally and ethically. 

Technologies and the social actors and relations surrounding them are interwoven and impact 

one another. For example, the deployment of a new technology can result in the shifting of 

power relations. Likewise, these power relations impact the ways in which the technologies are 

adopted and appropriated in use. For example, during the Baby Steps and KidCam deployments, 

we found that these systems impacted parent satisfaction with their pediatrician, and the 

pediatricians’ perception about the parents in the study.  

Capture systems are most easily accepted by their target users when they model current 

practices or at the very least complement them. For example, the manner in which DTT 

therapists who participated in our study conducted therapies mirrored their daily practices. 

Ensuring that their data capture practices did not change enabled them to adopt Abaris easily. On 

the other hand, in the CareLog deployment, although we made use of a best practice 

recommended by experts, the teachers in the study were not utilizing them. They required 

additional training in the clinical method and the system. However, with minimal training they 

were able to make use of the system. This kind of training, as well as adjustments to any 

caregiving practices, must be considered in the development and deployment of new 

technologies. 



Finally, caring for an individual with autism is a costly endeavor. Caregivers in our studies 

highlighted that adoption of any system into their care routine would have to demonstrate 

significant benefit for the cost incurred. When designing systems, designers must consider not 

just the cost of a single installation but also the overall cost including the installation in every 

environment of interest and system maintenance costs.  

CONCLUSION 

Many of the decisions made concerning the diagnosis of developmental delay or the 

effectiveness of a given treatment or intervention are based on behavioral or academic data 

collected either first- or second-hand.  One of our research goals has been to improve the 

collection of data in natural environments, such as schools and homes that support evidence-

based decision practices. In this chapter, we discussed research projects completed over the past 

decade. These projects all use information technologies integrated into existing practices to 

provide rich data collection and analysis capabilities for families, educators, and health 

professionals interested in diagnosis and treatment of individuals with autism and related 

developmental disabilities. The use of such capture and access technologies shows much promise 

and can be extremely useful for tracking behavioral activities, gathering evidence of learning or 

development, and illustrating examples between parents or teachers that are difficult to articulate 

otherwise. 
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