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Providing Telehealth Support for Parents of Autistic Children Using a Mobile App 

Angela Verma Dahiya-Singh 

Abstract 

 Autism spectrum disorder (ASD) is a neurodevelopmental disorder that presents many 

challenges for parents and providers while impacting a child’s developmental trajectory across 

several domains, including disruptive behaviors. Unfortunately, due to limited access and 

affordability of care, especially during the pandemic or other situations that require people to 

stay at home, in-person services are not always feasible. Rural or underserved communities may 

face additional barriers, such as geographic isolation and lack of ASD resources. Accessibility of 

ASD treatment may be expanded through telehealth supports, such as mobile applications. When 

implementing these supports for autistic children, decreasing child problem behaviors while 

improving parent stress, knowledge, and competence is crucial. The current study investigated 

the feasibility and preliminary efficacy of a behavior consultation mobile application, Treks, to 

improve telehealth support for 26 parents (nmale = 2) of autistic children (3-13 years). Participants 

were randomly assigned to a one-session telehealth consultation with 1) the enhancement of the 

Treks app over the course of one month (TH) or 2) with access to mobile resources comparable 

to Treks for one month (CC). They were then administered measures at baseline, pre-Treks, and 

post-Treks to assess changes in parenting stress, knowledge, competence, and child behaviors as 

well as feasibility metrics.  Results indicated that the mobile app was received positively across 

groups, showing significant improvement in participants enrolled in the TH group from pre- to 

post-Treks on parenting and child outcomes, in addition to moderate to high satisfaction. Future 

directions should examine the use of mobile supports to supplement parent training consultations 

for caregivers of autistic children who present with a range of behavioral difficulties.  
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General Audience Abstract 

Autism spectrum disorder (ASD) presents with many challenges for parents and 

providers. Unfortunately, due to limited access and affordability of care, especially during the 

pandemic or other situations that require people to stay at home, in-person services are not 

always feasible. Rural or underserved communities may face additional barriers, such as 

geographic isolation and lack of ASD resources. Accessibility of ASD treatment can include 

telehealth (e.g., mobile applications), and should focus on decreasing child problem behaviors 

while improving parent stress, knowledge, and competence. The current study investigated the 

feasibility and preliminary efficacy of a behavior consultation mobile application, known as 

Treks, to improve telehealth support for 26 parents of autistic children (3-13 years). Participants 

were randomly assigned to a one-session telehealth consultation with access to 1) Treks for one 

month (TH) or 2) mobile resources comparable to Treks for one month (CC). They were then 

administered measures at baseline, pre-Treks, and post-Treks to assess changes in parenting 

stress, knowledge, competence, and child behaviors as well as feasibility.  Results indicated that 

the mobile app was received positively across groups, showing significant improvement in 

participants enrolled in the TH group from pre- to post-Treks on parenting and child outcomes, 

in addition to moderate to high satisfaction. Future research should examine the use of mobile 

apps to supplement parent training for caregivers of autistic children who present with a range of 

behavioral difficulties. 
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Providing Telehealth Support for Parents of Autistic Children Using a Mobile App 

Angela Verma Dahiya, M.S. 

Introduction 

 Autism spectrum disorder affects 1 in 44 children (Maenner et al., 2021), and is the 

fastest growing neurodevelopmental disorder. It is associated with lifelong impairment, including 

significant impairment in academics, social, and adaptive functioning and includes deficits in 

social communication and restricted, repetitive interests and behaviors (RRBs) domains 

(American Psychological Association, 2013). Early interventions can improve outcomes in terms 

of behavioral, social, and academic functioning related to ASD. Children in rural settings or who 

are at or below the poverty line receive diagnoses at a much lower rate or with substantial time 

delays, although actual prevalence of the condition is thought to be the same (Antezana et al., 

2017; National Survey of Children’s Health, 2007). Several reasons for this delay have been 

proposed, including geographic distance, limited specialty providers, and cultural factors (Scarpa 

et al., 2020). Given these findings, it is crucial to bridge the barriers to intervention by offering 

telehealth support for parents of autistic children in rural communities, thus providing 

geographically easier-to-access treatments that meet the needs of the community. Additionally, it 

is important to understand the developing literature on efficient methods to deliver services, 

including technology (Ashburner et al., 2016). Recent innovations, such as telehealth, can help 

bridge these gaps (Dahiya et al., 2020; 2021).  

Considering the COVID-19 pandemic, it is becoming more apparent that alternative 

methods to delivering treatment need to be further examined, and this gap can be addressed using 

technology. Developing and implementing advanced information and communication technology 

can provide unique alternatives to the standard in-person delivery of evidence-based practices 
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(Baggett et al., 2010), which can thus expand services to individuals in remote or rural areas. 

Several options have emerged over the past few years, such as live videoconferencing, 

online/mobile platforms, or telehealth kits delivered to an individual’s home (Dahiya et al., 

2021). 

Behavioral Problems in ASD 

 Autistic children commonly experience behavioral difficulties, such as aggression, 

frustration (e.g., screaming, yelling), self-injurious behavior, tantrums, meltdowns, destruction of 

property, and emotion dysregulation (Clauser et al., 2021). These behaviors can occur very early 

on in life and often persist throughout development, which can become more interfering and 

challenging if not addressed effectively and as early as possible (Aman et al., 2009; Lowe et al., 

2007; McClintock et al., 2003). These interfering behaviors have also been associated with 

parental stress and depression (Clauser et al., 2021; Hastings et al., 2005; Herring et al., 2006; 

Olson et al., 2022). 

Parent Training for ASD 

 In a systematic review and meta-analysis on parent training (PT) for disruptive behaviors 

in autistic children (Postorino et al., 2017), it was found that there are a number of essential 

elements needed for PT in ASD. All the PT programs, for example, included didactic material 

about behavioral problems in autistic children in addition to general information on ASD and 

general behavior management training (Reitzel et al., 2013; Sofronoff et al., 2004). Some of the 

key elements of PT that are pulled from behavior management training include evidence-based 

principles (EBPs) based on Applied Behavior Analysis (ABA; Cooper et al., 2007). ABA is one 

of the most well-known approaches to ASD treatment, as it includes EBP’s of functional 

behavioral assessment and training (Wong et al., 2014). It includes the key foundational EBPs 
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required for behavior management and positive skill development in children, which includes 

techniques used for successful PT interventions. For example, the Antecedent-Behavior-

Consequence (ABC) model is taught to conduct a functional behavioral analysis to understand 

the triggers and situations that precede a specific behavioral problem, as well as prevention and 

reinforcement strategies. Additionally, behavior management also includes opportunities for 

creating structure at home while using specific techniques to address other non-compliance 

behaviors (Johnson et al., 2019). 

 One specific treatment manual, known as the Parent Training Manual for Disruptive 

Behaviors: The RUBI Autism Network (Bearss et al., 2018) has been developed for children 

from 3 to 7 years of age and includes 11 sessions of treatment with optional sessions and 

telephone booster calls to assist with other interfering behaviors that may be present (e.g., 

toileting, feeding, sleep). The primary sessions covered the following skills for parents: 

behavioral principles, prevention strategies, daily schedules, reinforcement, planned ignoring, 

functional communication, teaching skills, and generalization/maintenance of skills. Results 

from randomized control trials (RCT) on RUBI’s program noted improvements in adaptive 

behaviors, parent knowledge of the PT behavioral management techniques, and overall reduction 

in disruptive behaviors (Bearss et al., 2015; Scahill et al., 2016). Several other PT programs have 

included EBPs for autistic children (Wong et al., 2014, 2015), especially focusing on the Autism 

Focused Intervention Resources and Modules (AFIRM), which disseminate information into 

online learning modules and identified appropriate EBPs that can be delivered easily to 

practitioners (Sam et al., 2020). 
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Telehealth in ASD  

 Based on the results from the RUBI program’s initial RCT (Bearss et al., 2015), Bearss et 

al. (2018) set out to examine a telehealth version of this intervention with parents and families 

from rural communities. In this study, the PT sessions were delivered through telemedicine sites 

in settings to ensure adequate Internet connection and HIPPA compliant video conferencing 

features. Results supported the feasibility and reliability of using RUBI via telehealth with high 

parent engagement and satisfaction. Additionally, outcomes were comparable to the original 

RCT (Bearss et al., 2015), but challenges were still faced in terms of applying this modality of 

treatment to a diverse sample of families in underserved populations.  

 Another PT program for autistic children that focuses on behavioral management 

principles and has utilized telehealth is the COMPASS for Hope intervention (C-HOPE; 

Kuravackel et al., 2018). C-HOPE is an 8-week treatment program that targeted child problem 

behaviors as well as parenting outcomes, to improve overall parental stress and competence. The 

program targeted children between ages 3 to 12 years and incorporated a combination of group 

and individual sessions, which provided the opportunity for each family to refine an 

individualized behavior plan to track problem behaviors and progress. The sessions covered the 

following evidence-based information: behavioral principles, proactive and reactive strategies to 

behaviors, replacement behaviors, teaching strategies, and parent self-care and relaxation 

techniques. When C-HOPE was administered both face-to-face and via telehealth, outcomes 

were positive, as there were significant improvements from pre- to post- treatment in both 

conditions. Parents also reported high levels of satisfaction and fidelity of the treatment across 

both modalities, suggesting that this intervention can be implemented in both settings.   
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 Other behavioral-focused treatments that included ABA in PT have also been delivered 

via telehealth. One specific review paper focused on ABA (Ferguson et al., 2019) noted positive 

outcomes across all 28 identified studies, suggesting telehealth as a feasible platform for 

behavioral treatment. Although the types of technology utilized in these studies were limited in 

the amount of information provided by the research, video conferencing platforms (e.g., Skype, 

Zoom) and online training via websites reportedly met parent satisfaction in terms of use and 

capabilities, but were not aimed at replacing face-to-face delivery (Vismara et al., 2016). 

Telehealth has also been used for assessment purposes in autistic individuals, including video 

and mobile applications, but there are few studies that examine this methodology (refer to 

Boisvert et al., 2010; Dahiya et al., 2021 for reviews), suggesting a need for more research 

focused on assessing the feasibility of using technology as a supplement to services as usual.  

 Although several studies have examined these methods of telehealth as a way of training 

parents on behavior management techniques for their children with disruptive behaviors, in ASD, 

much of this research involves live weekly sessions where parents are able to receive in-vivo 

feedback on the implementation of their behavioral techniques (Dudding, 2009). Specifically, 

distance-learning resources can be a valuable approach to encourage interaction with the 

treatment materials, which can increase overall knowledge of the behavioral principles being 

taught from pre- to post- training. These resources can include technology that embeds video 

streaming, narrated presentations, and assigned exercises to practice the skills (Hamad et al., 

2010; Vismara et al., 2009). Vismara et al. (2013) examined the use of a self-guided website in 

addition to live videoconferencing to conduct PT (based on the Early Start Denver Model, which 

is an ABA treatment) remotely for families with young autistic children. Although they did have 

live video sessions, the feature of this study was the use of an interactive website that included a 
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message board (to interact with their therapist or anonymously ask questions to other families in 

the study), media sharing capabilities, a resource page, video/text-based modules on each topic 

of the treatment curriculum, a tracker for parent progress, and check-in questions. Parents 

reported high satisfaction of the website, reporting it as easy to navigate and highly relevant to 

their training goals. They also reported high levels of confidence and generally felt supported, 

despite not having in-person contact with a therapist. These results suggests that an interactive 

telehealth platform that is readily available to families may be able to effectively serve as an 

alternative to traditional face-to-face services, especially in PT programs for autistic children. 

The Current Study 

The current study aimed to adapt a technology-based behavior change consultation 

platform, to support parents of autistic children and co-occurring behavioral challenges. The 

mobile application included brief daily lessons completed over the course of a month; these 

lessons were based on the aforementioned EBP’s necessary for effective PT programs for autistic 

children (i.e., conducting functional behavior assessments, implementing prevention strategies, 

using reinforcements). The goal for this project was to provide the field with an objective, cost-

effective consultation platform that could be used to complement treatments in community 

clinics, remotely, and in rural settings to improve challenging behaviors associated with ASD. 

This study was also a feasibility study that investigated how well parents of autistic children 

could use this telehealth-based platform as a supplement to consultation service to aid in 

managing their child’s behaviors. Due to the events that have occurred over the past two years 

during the COVID-19 pandemic, including the closing of clinics, implementation of stay-at-

home orders, and difficulties dealing with illness, it has been even more imperative to shift to a 

telehealth platform, as it not always feasible to rely on in-person services. This situation 
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underscored the dire necessity for finding effective options to reach populations when they 

cannot come to a clinic. 

 Thrust Interactive is a company that applies a game science philosophy towards outcome-

based approaches to treatment. Treks is the company’s behavior change support platform that 

supports users in gaining clarity on their struggles and supports them through a game that helps 

them create small habits that grow into lifestyle changes. The game incorporates technological 

supports, such as instructional videos, strategies to attempt, options of activities to commit to and 

engage in, and reinforcement for effort. For the current study, Treks was used as a foundation to 

develop the consultation enhancement that will aid parents in learning and consistently using 

behavioral strategies aimed at reducing their child’s challenging behaviors and increasing 

parental confidence.  

The primary objective of this project was to conduct a pilot study of the Treks telehealth 

behavior consultation mobile application for parents of autistic children. The specific aims were 

to investigate the following: (1) The feasibility of the mobile application by examining attrition, 

compliance, ease of use, and appropriateness of the Treks app, and (2) The preliminary benefits 

on parent and child outcomes following use of the app over the course of 4 weeks as an 

enhancement to a telehealth consultation versus a telehealth consultation control condition with 

access to an online resources version of the Treks app over the course of 4 weeks.  

 For aim 1 of the study, it was hypothesized that the Treks-supplemented consultation 

model would be feasible, evidenced by high compliance, and high parental ratings of 

satisfaction, appropriateness, acceptability, and feasibility. For aim 2, it was hypothesized that 

the telehealth (TH) group would reveal greater improvements in parent knowledge, competence, 

and stress compared to the consultation control (CC) group. 
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Method 

Participants 

The current study examined the feasibility and preliminary benefits of the Treks-

application with supplemental consultation in a piloted RCT. Participants included 26 parents 

and their autistic children (Mage = 6.81, SD age = 2.91). Eligible families included parents who 

spoke English, had private access to internet and videoconferencing (i.e., smartphone, tablet, 

computer), and reported concerns related to at least one of the following categories of behavior 

difficulties in their child: tantrums, noncompliance, difficulties with transitions, and/or 

aggression. Eligible children were between 3-13 years of age, presented with an ASD diagnosis 

given by a doctor, counselor, or other qualified treatment provider, displayed behavioral 

difficulties, and presented with receptive language skills equivalent to or greater than 18 months. 

Participants were allowed to be enrolled in treatment with stable medication or no medication 

prior to entry and were not asked to stop services while enrolled in the study. Because of the 

nature of the treatment and its focus on targeted disruptive behaviors present outside of a clinical 

setting, the study excluded children with severe suicidal or homicidal behaviors or severe 

medical conditions (i.e., seizures). Eligible families were screened over the phone and via 

HIPAA compliant Zoom to confirm their child’s ASD diagnosis using specific measures. The 

child was required to score above the clinical cutoff on either the Social Responsiveness Scale, 

2nd Edition (SRS-2; Constantino & Gruber, 2012) or on the Social Communication 

Questionnaire, Lifetime (SCQ; Rutter et al., 2003), meet criteria for ASD on the Childhood 

Autism Rating Scale-2nd Edition, Observation (CARS-2Obs; Sanchez & Constantino, 2020), and 

present with receptive language abilities of at least an 18-month age equivalency on the Peabody 

Picture Vocabulary Test, 5th Edition (PPVT-5; Dunn, 2019) to be eligible for this study (refer to 
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next section for measure details). Eligible participants were then randomized into the 

consultation with telehealth support condition (TH) or the consultation-only condition (CC). 

Participants were recruited via email listserv through the Virginia Tech Autism Clinic & 

Center for Autism (VTAC/CAR) newsletter as well as other Virginia Tech affiliated social 

media platforms and websites. Most participants were from the Southwest Virginia area, but due 

to the nature of this study taking place via telehealth, participants from out of state were also 

recruited.  

Thirty-eight families expressed interest in the study. Of these families, 30 met eligibility 

based on the initial phone screen and intake assessment. These 30 participants were then 

randomized to either the TH or CC condition. Two of these participants (both in CC condition) 

did not download the Treks app following the consultation session, and two participants (both in 

TH condition) did not complete measures following completion of the Treks app. Thus, the 

current study included a total of 26 participants whose data were used in the final analyses (refer 

to Figure 1 for CONSORT diagram). These individuals consisted of 14 participants in the TH 

condition and 12 participants in the CC condition. The final sample of children consisted of 69% 

males (N males = 18). Refer to Table 2 for detailed demographic information. 

Measures (Refer to Appendices for details)   

The following measures were completed at Intake Screening (Time 1), Consultation 

(Time 2), and one-month post-consultation/post-completion of the Treks app (Time 3). Refer to 

Table 1 for the timeline of measures administered.  

Screening Measures (assessed at Time 1 to determine eligibility) 

SRS-2 (Constantino & Gruber, 2012; Appendix A). The SRS-2 is a 65-item scale that 

assesses social deficits associated with ASD and is rated on a 4-point Likert scale (ranging from 
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Not True to Almost Always True). The measure includes subscales of Social Awareness, Social 

Cognition, Social Communication, Social Motivation, and Restructured, Repetitive Behaviors. 

The SRS-2 also provides a severity rating based on the overall T-score (Within Normal Limits, 

Mild, Moderate, or Severe), suggesting the degree of interference in everyday situations that are 

often associated with ASD. This measure was administered as a Time 1 screener to support the 

presence of an ASD diagnosis. Cronbach’s alpha for both the Preschool Version (.98) and the 

School-Age Version (.90) indicate excellent internal consistency.  

 SCQ (Rutter et al., 2003; Appendix B). The SCQ is a 40-item scale of Yes/No 

questions that assesses communication skills and social functioning in children. It will be 

administered to parents as a Time 1 screener to confirm if their child meets the clinical cut-off 

for ASD (cut-off score = 15). The internal consistency of the SCQ ranges from .84 to .93 and is 

able to differentiate ASD from non-ASD samples (sensitivity = .71; specificity = .71) (Corsello 

et al. 2007). To be eligible for the study, the participant needed to obtain a cut-off score of at 

least 15 or to meet in the Mild category or above on the SRS-2 (illustrated above). 

 Problem Behavior Inventory (Appendix C): A problem behavior inventory was 

administered at the Time 1 screening and was referred to during the consultation session (Time 

2) to help parent identify a target problem behavior to apply the EBP behavior management 

strategies throughout the study. Because the Treks app aims to focus on specific behavioral 

techniques, the categories are narrowed down from the original eleven categories mentioned 

above to four options: tantrums, aggression, non-compliance, and resistance to change. The child 

was required to exhibit one of these problem behaviors to be included in this study. 

 Demographic and Child History Form (Appendix D). This questionnaire includes 

general demographic information to collect information on the child (e.g., sex, age, ethnicity, 
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developmental history), parents (e.g., age, education, income, family living arrangement), as well 

as general family medical history. This form also inquired about treatments that the child is 

enrolled in and any medications that they are taking and confirms the setting in which the child 

received their ASD diagnosis.  

PPVT-5 (Dunn, 2019; Appendix E). The PPVT-5 measures receptive language skills in 

a format that is conducive to measuring language skills in autistic children. The examiner orally 

presents a word with a set of four pictures, and the participant is prompted to choose the picture 

that best depicts that word. The PPVT-5 score is calculated by subtracting the number of errors 

the child makes from a total ceiling score, which is then converted to a standard score. The 

standard score (M = 100, SD = 15) determines age equivalence amongst same-aged peers, and 

this age equivalence was be used to determine the child’s language ability for inclusion in the 

study (greater than or equal to 18 months). The PPVT demonstrates good psychometric 

validation (Williams & Wang, 1997).  

 CARS-2Obs (Sanchez & Constantino, 2020; Appendix F). The CARS-2Obs is a 15-

minute parent-facilitated observation used to confirm an ASD diagnosis and consists of 8 items. 

This measure shows high correlations with the Autism Diagnostic Observation Schedule, 2nd 

Edition (ADOS-2; Lord et al., 2012) and moderate correlations with the SRS-2, supporting this 

observation as a tool to differentiate children with and without ASD. The cut-off score of 16 

provides a specificity of 93.2% and a sensitivity of 65.9%. The CARS-2 ST (Standard) was 

administered to children ages 6 years or younger and the CARS-2-HF (High Functioning) was 

used for children above 6 years.  To be eligible for the study, the child needed to obtain a cut-off 

score of at least 16. If the child met eligibility based on the above requirements, then the 
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outcome measures described below were sent to the parents to complete following the intake 

screening appointment. 

Outcome Measures (assessed at Time 1, Time 2, and Time 3) 

 Parenting Stress Index, 4th Edition, Short Form (PSI-4-SF; Abidin, 2012; Appendix 

G). The PSI-4 is a 36-item scale measures the amount of stress parents experience in their 

parenting role within the domains of child characteristics, parent characteristics, and the parent-

child relationship. The items are rated on a 5-point Likert scale (ranging from Strongly Disagree 

to Strongly Agree). The PSI demonstrates strong internal consistency (alpha .96 or greater for 

each domain and test-retest reliability ranging from .65 to .96 for the Total Stress score; Abidin, 

2012). The PSI-4-SF was administered at Time 1 (after eligibility was confirmed), as well Time 

2 and Time 3 to measure change in parenting stress study. The Cronbach’s alpha indicates 

excellent internal consistency of the PSI-4-SF (.91). 

 Parenting Sense of Competence Scale (PSOC; Johnston & Mash, 1989; Appendix H. 

The PSOC is a 16-item scale that assesses parental confidence in regard to how they feel they 

can handle their child’s problem behaviors. The items are rated on a 6-point Likert scale (ranging 

from Strongly Disagree to Strongly Agree) from The PSOC was administered at Time 1 (after 

eligibility was confirmed), Time 2 and Time 3 to measure change in parenting-self efficacy as 

related to child problem behaviors over the course of the study. The Cronbach’s alpha indicates 

good internal consistency of the PSOC for the total score (.79), the satisfaction domain (.75), and 

the efficacy domain (.76).  

Eyberg Child Behavior Inventory (ECBI; Eyberg & Pincus 1999; Appendix I). The 

ECBI is a 36-item scale of problem behavior in children between the ages of 2 and 16 years and 

includes a subscale of Intensity, which rates the frequency of each behavior. Items are rated on a 
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7-point scale (ranging from Never to Always) with positive scores indicating higher frequency of 

problem behaviors. The ECBI’s test-retest reliability (>0.75) and internal consistency are at high 

levels (>0.90) (Funderburk, Eyberg, Rich, & Behar; 2003). This was administered at Time 1 

(after eligibility was confirmed), as well as Time 2 and Time 3 to measure change in child 

problem behaviors study. The Cronbach’s alpha indicates excellent internal consistency of the 

ECBI (.93). 

 Parent Training Knowledge Questionnaire (PTKQ; Appendix J). A questionnaire 

was adapted for based on the Parent Knowledge Questionnaire developed by Kuravackel et al. 

(2018) for the aforementioned C-HOPE parent training study to measure parent knowledge of 

parent training and supportive strategies. This 18-item questionnaire assessed the knowledge of 

parent training and behavioral management strategies, based on the EBPs reviewed during the 

consultation session and in the Treks application. The PTKQ was administered at Time 1 (after 

eligibility was confirmed), as well as Time 2 and Time 3 to measure change in parent 

knowledge.  

Outcome Measures (assessed daily between Time 2 and Time 3) 

 Daily Check-In Questions. The Treks app included four daily check-in questions prior 

to completing each daily task, rated on a 5-point scale (ranging from Not At All to Extremely). 

The questions are the following: (1) “How confident are you in your ability to manage your 

child’s behaviors today?” (2) “How prepared are you to use the skills you’ve learned to manage 

your child’s behaviors today?” (3) “How stressed have you felt in relation to your child’s 

behaviors in the last 24 hours?” (4) “How severe have your child’s behaviors been in the last 24 

hours?” 
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Feasibility Measures (assessed at Time 3) 

 Treks Telehealth Satisfaction Survey (TTSS; Appendix K). A questionnaire was 

developed for this study as a modification of the Telehealth Satisfaction Scale (Morgan et al., 

2014) to obtain parental feedback following completion of the Treks app. The 10-item survey 

assessed the satisfaction of the application, ease of use, and appropriateness of the mobile app 

model for addressing the target behavior, and comfort with the application. Eight items are rated 

on a 4-point scale (ranging from Poor to Excellent), 1 item is rated on a 5-point scale (ranging 

from Very Dissatisfied to Very Satisfied), and 1 item asked participants to provide additional 

feedback or comments. This measure was modified for those in the CC group to ask questions 

about the satisfaction, ease of use, and appropriateness of the resource page (the phrase “Treks 

mobile app” was replaced with “Treks mobile resources”).  

Acceptability, Appropriateness, and Feasibility of Implementation (Appendix L).  

Acceptability, appropriateness, and feasibility was measured using the Acceptability of 

Intervention Measure (AIM), Intervention Appropriateness Measure (IAM), and Feasibility of 

Intervention Measure (FIM; Appendix B; Weiner et al., 2017). These measures include 4 items 

each and have been shown to be indicators of implementation success (Weiner et al, 2017). Items 

are rated on a 5-point scale (ranging from Completely Disagree to Completely Agree). These 

scales demonstrate strong psychometric properties in terms of content validity, discriminant 

content validity, reliability, structural validity, structural invariance, known-groups validity, and 

responsiveness to change. Predictive validity of the measure is currently being researched.  

 Fidelity of Consultation Session (Appendix M). The consultation session was rated by 

an observer (a trained undergraduate or graduate research assistant) to assess the consultant’s 

fidelity of implementation. Fidelity was assessed on completion of session goals (e.g., How 
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many of the four evidence-based principle's categories did the consultant review?; Did the 

consultant preview the session agenda at start of the session?), presentation of the Treks app and 

resources to participants, and level of engagement between the consultant and participants (How 

would you describe the engagement between the parent(s) and the consultant during the 

session?). Level of engagement was rated on a 4-point scale (ranging from Very Poor to Good). 

 Compliance Metrics. Data were also collected on compliance rates as well as reasons 

and rates of drop out. These were measured by: (1) When participants were screened and 

declined to participate or dropped out of the study, they were asked if they could provide a 

reason for why are declining and (2) The percentage of participants who sign the consent form 

for the study and complete the study protocol in its entirety was calculated as well as those who 

consented but did not complete the study protocol.  

Procedure 

The study procedure consisted of (1) an initial screening (Time 1), consisting of a) phone 

call with the parent to determine eligibility and to identify target behavioral problems that are of 

the parent’s primary concern (e.g., aggression, tantrums, repetitive behaviors) and b) telehealth 

(via HIPAA compliant Zoom video conferencing) session with the parent and child to confirm 

the child’s ASD diagnosis and verbal ability using the PPVT-5 and the CARS-2Obs, (2) one 1.5 to 

2 hour telehealth consultation session at Time 2, in which parents were taught the basics of 

evidence-based behavioral strategies (also via HIPAA compliant Zoom), and (3) either 4 weeks 

of telehealth support with the Treks mobile application, using established EBPs (TH group) or 4 

weeks of access to the app with a link to the Treks resource page (CC group), which includes 

resources to assist parents through the implementation of the EBPs that are included in Treks 

application. Both the consultation session and mobile application utilized EBPs from established 
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interventions to target behaviors of concern. The principles used in the Treks application include 

the following: the ABCs of behavior, prevention strategies, visual schedules, reinforcement, 

planned ignoring, replacement behaviors, compliance training, teaching techniques, and 

generalization and maintenance of behaviors.   

Participants were then randomly assigned to receive enhanced behavioral support via the 

Treks mobile application (TH group) or behavioral support via the Treks mobile application 

resource page (CC group). As noted above, the telehealth screening (Time 1) included 

questionnaires and a brief observation to confirm the child’s ASD diagnosis and verbal ability. 

Additionally, questionnaires were administered to parents in both groups to track progress (e.g., 

parent knowledge, parent competence, parent stress, child problem behaviors), at the time of 

consultation (Time 2) and again one month after consultation for both groups and after 

completing 4 weeks of behavioral support (Time 3). Brief ratings on severity of child behaviors 

parent confidence, preparedness, and stress were also collected daily throughout the month. Data 

were stored on Research Electronic Data Capture (REDCap; Harris et al., 2009). 

Data Analytic Plan 

Feasibility (Aim 1). To address aim 1 of the feasibility of the Treks platform, primary 

analyses included tracking compliance with the study protocol, as well as ease of use and 

appropriateness of the Treks tool. To do this, several feasibility and compliance metrics were 

recorded, including reasons for ineligibility, reasons for declining participation (e.g., parents are 

without internet access or a mobile device), parent completion of the full protocol, and reason for 

dropout (refer to the Compliance Metrics above). Percentages were calculated for participants 

who completed the screening process but were not eligible, were eligible but decline to enroll, 

declined due to lack of internet access or a mobile device, and completed the consultation session 
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but did not finish the Treks app. A CONSORT (Consolidated Standards of Reporting Trials; 

Schulz et al., 2010) diagram is included to demonstrate the flow from recruitment to participation 

and completion of the study (refer to Figure 1).  

To test the hypothesis of acceptability, appropriateness, and feasibility of the app, scores 

from the AIM, IAM, and FIM were calculated to determine an overall mean score, which 

demonstrates the extent to which the Treks app is judged as suitable for parents of autistic 

children with behavioral problems. An average score of 3 or above on each item indicates 

adequate acceptability, appropriateness, and feasibility. An average mean score was also 

calculated for the TTSS to measure satisfaction level with the telehealth model.  

 Preliminary Efficacy (Aim 2). Data analysis for aim 2 examined whether Treks 

improves parent and child outcomes, compared to a single telehealth consultation without the 

ongoing Treks application support. Specifically, the study assessed the preliminary efficacy of 

the program compared to the one-session telehealth consultation with the Treks app resource 

page, in terms of improvements in parent competence, stress, knowledge, and child problem 

behaviors. Eligible participants who enrolled in the study and completed at least 80% or more of 

the entire Treks app were analyzed for efficacy and specific parent and child outcomes were 

analyzed for those who complete the measures at all three time points. 

As a preferred alternative to a power analysis, Hedeker et al. (1999) noted the following 

sample size estimations as applicable for longitudinal designs with two groups while accounting 

for attrition: To detect a large effect, the sample size required at Time 1 ranges from 12 to 15 for 

attrition rates of 0.00 to 0.10, a sample size of 31 to 38 is required to detect a medium effect, and 

a sample size of 192 to 237 is required to detect a small effect. Thus, the current sample size (n = 

26) for the current study falls in the minimum range to detect a large effect between groups. 
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Because the sample size is only meant to collect pilot data, effect sizes have been examined in 

addition to significance levels.  

Further, because the sample size reached the minimum requirement for a large effect, an 

independent samples t-test was used to determine group differences in treatment outcomes parent 

stress (PSI-4-SF), knowledge (PTKQ), competence (PSOCS), and child problem behaviors 

(ECBI) as well as demographic information at baseline. Paired samples t-tests were used to 

examine parent stress (PSI-4-SF), knowledge (PTKQ), competence (PSOCS), and child problem 

behaviors (ECBI) from pre-Treks (T2) to post-Treks (T3). Then, the trajectories of the check-in 

ratings over the course of the month for both the TH and CC groups were examined. 

Individual level change in parent stress, knowledge, competence, and child problem 

behaviors was also examined using calculations of reliable change index (RCI; Jacobson & 

Truax, 1991). This evaluates change over time of an individual measurement score to determine 

meaningful change from pre-Treks (T2) to post-Treks (T3). This is calculated as a ratio of the 

observed difference score to standard error of measurement of the difference. RCI values +/- 

1.96 are recommended to infer statistically significant and meaningful change. 

Correlational analyses were also conducted to examine if child age and scores on the 

PPVT-5, correlated with overall change in parent and child outcomes. 

Results 

Aim 1 

The Treks Telehealth Satisfaction Survey. Scores from the TTSS questionnaire were 

calculated to determine an overall mean score. A score of 37 was the highest possible score on 

this measure. Results on the TTSS demonstrated moderate to high satisfaction for participants in 

both the TH (n = 14) and CC conditions (n = 12). For the TH condition, parent’s mean rating of 
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satisfaction for the Treks app was 31.79 (SD = 5.28; Range = 20-37). For the CC condition, the 

mean rating of satisfaction for the Treks mobile resources was 33.83 (SD = 2.95; Range = 27-

37). These scores did not demonstrate a significant difference in telehealth satisfaction between 

groups. For each of the items, a score of 3 or above was considered a positive rating. Twenty of 

the 26 participants (77%) rated each item as at least 3 or above, with 6 participants rating some 

items at a 2 (Fair), indicating moderate satisfaction (TH = 4; CC = 2). Specifically, items that 

were given a score of 2 included “The quality of using the Treks mobile app or mobile 

resources” and “Your personal comfort in using the Treks mobile app or mobile resources”. 

None of the participants rated items on the TTSS as 1 (Poor). Further, participants provided 

qualitative data on this measure indicating satisfaction with the program. However, three 

participants did face technical difficulties with the Treks app (TH = 2; CC = 1), in which they 

were signed off the app after completing a week of the program and were required to restart, as 

their data were not saved. Further, one final item on the TTSS allowed for participants to provide 

comments (Appendix K, item 10: “Please provide any additional comments or feedback below”).  

Most participants provided comments on this item, including appreciation of the resources 

offered but also some frustration with the technical issues faced. This feedback is organized in 

Table 3.  

Acceptability, Appropriateness, and Feasibility of Implementation. Scores from the 

Acceptability, Appropriateness, and Feasibility (AIM, IAM, and FIM) questionnaires were 

calculated to determine an overall mean score and item-level mean score for participants in the 

TH condition. All three questionnaires demonstrated that the Treks app was acceptable, 

appropriate, and feasible to participants who completed the Treks app (n = 14). A score of 20 

was the highest possible score on each measure. For each of the items, a score of 3 or above was 
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considered a positive rating. Thirteen of the 14 participants rated each item as at least 3 or above 

for all of the questionnaires, with one participant providing a score of 2 (Disagree) on four items 

(“The Treks app is appealing to me”, “I like the Treks app”, “The Treks app seems fitting”, and 

“The Treks app seems applicable”. Refer to Table 4 for a break-down of each item on the 

measure. In terms of the overall scores, the AIM’s mean rating was 16.21 (SD = 3.41; Range = 

11-20). On the IAM, the mean rating was a 15.86 (SD = 2.91, Range = 10-20). On the FIM, the 

mean rating was 16.14 (SD= 2.80, Range= 12-20).  

Fidelity of Consultation Session. Each consultation session (n = 30) was conducted by a 

trained graduate clinician enrolled in a clinical psychology Ph.D. program. Each session was 

rated by a fellow graduate clinician or a trained undergraduate research assistant to assess the 

consultant’s fidelity of implementation. Consultants achieved 100% fidelity on previewing the 

session agenda with participants, discussing all four categories of evidence-based principles, and 

reviewing the Treks app (TH) or the Treks app resources (CC) with participants. Level of 

engagement was rated as either a 4 (Good; n = 26) or 3 (Average; n = 4).  

Compliance Metrics. As illustrated in Figure 1, several participants out of the 38 

families recruited did not participate or were ineligible for the study. For participants who were 

screened over the phone and did not participate (n = 8), two participants did not report a specific 

problem behavior in their child that they were concerned about and thus were not eligible 

(5.26%), and six participants did not respond to follow-up contact after the phone screen 

(15.79%).  

Of the 30 families who were eligible and randomized, two participants (both in CC 

condition) did not begin the Treks program following the consultation session (6.67%). Two 

other participants did not complete the entire Treks app protocol and did not complete the post-
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treatment measures (6.67%). No reason for dropout was given. A total of 86.67% of randomized 

participants consented to the study and completed the entire study protocol, whereas 13.33% of 

randomized participants signed the consent form but did not complete the study in its entirety. 

No participants declined or dropped out due to lack of internet access or a mobile device. 

Aim 2 

Baseline Comparisons. Independent samples tests were conducted for the measures 

collected at baseline (T1/pre-consultation) and can be found in Table 5. It was found that across 

the TH and CC groups, no significant differences were noted amongst scores on the screening 

measures or parent and child outcome measures at baseline, apart from the PSI-4-SF total score, t 

(20.62) = -.853; p = .032. The mean of the PSI-4-SF total score in the TH group was significantly 

lower than the mean in the CC group, and the standard deviation in the TH group was nearly 

twice as much as that of the CC group.  

Outcome Variables. Outcome results from pre-Treks (T2) to post-Treks (T3) can be 

found in Table 6. Paired samples t-tests were conducted to examine changes on the parent 

outcome variables (PSI-4-SF, PTKQ, PSOC) and the child behaviors (ECBI) using the pre- and 

post- means of each measure to examine the presence of significant change in each group. 

Results revealed a significant decrease from pre- to post-Treks in the TH group on the PSI-4-SF 

total score and subscale scores as well as the ECBI. This indicates significant improvements in 

parenting stress and child behavior problems following use of the Treks app. There were also 

significant increases in parent training knowledge in the TH group both in the domain of (a) 

knowledge of parent training strategies as it relates to the given child’s behavior difficulties and 

(b) increase in parenting training knowledge as a result of participating in the study. Lastly, the 

parent sense of competency also significantly improved in the TH group, as parents felt more 
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competent in implementing appropriate management strategies for their child’s behavior 

difficulties following use of the Treks app.  

When examining the outcome for the CC group from pre-Treks (T2) to post-Treks (T3), 

results indicated a significant increase in parent training knowledge following completion of the 

study, t (11) = -3.429, p< .05; d = -.990. However, the remaining outcome variables produced 

non-significant results that still trended towards a decrease in parenting stress total scores and 

subscale scores and decrease child behavior problems. Further, minimal change in means were 

observed on the parent competency scale in this group. Refer to Table 6 for details.  

Reliable Change Index. The RCI was examined for all outcome variable scores (PSI-4-

SF Total Score, PTKQ, PSOC, ECBI) from pre-Treks (T2) to post-Treks (T3). Values +/- 1.96 

are recommended to infer meaningful change. On the PSI-4-SF measure, three participants in the 

TH group (21.4%) showed reliable decreases in total parenting stress (RCI = -2.141; RCI = -

2.498; RCI = -2.855). One participant in the CC group (8.3%; RCI = -2.141) showed reliable 

decreases in total parenting stress. On the PTKQ measure, four participants in the TH group 

(28.6%) showed reliable increases in parent training knowledge (RCI = 4.104; RCI = 6.780; RCI 

= 5.710; RCI = 3.390). Five participants in the CC group (41.7%) showed reliable increases in 

parent training knowledge (RCI = 1.963; RCI = 2.676; RCI = 2.320; RCI = 2.676; RCI = 2.498). 

On the PSOC measure, two participants in the TH group (14.3%) showed reliable increases in 

parent competency (RCI = 3.212; RCI = 3.925). One participant in the CC group (8.3%; RCI = 

2.855) showed reliable increases in parent competency. On the ECBI measure, seven participants 

in the TH group (50%) showed reliable decreases in child behavior problems (RCI = -8.921; RCI 

= -7.851; RCI = -4.818; RCI = -5.353; RCI = -2.498; RCI = -2.498; RCI = -3.747), while one 

participant (7.1%; RCI = 2.676) showed a reliable increase in child behavior problems. In the CC 
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group, five participants (41.7%) showed reliable decreases in child behavior problems (RCI = -

5.710; RCI = -5.888; RCI = -11.776; RCI = -6.067; RCI = -2.141), while two participants showed 

reliable increases in child behavior problems (RCI = 2.320; RCI = 5.531). 

Daily Check-In Questions. Both the TH and CC groups were administered daily check-

in questions on the Treks app, which asked (1) “How confident are you in your ability to manage 

your child’s behaviors today?” (2) “How prepared are you to use the skills you’ve learned to 

manage your child’s behaviors today?” (3) “How stressed have you felt in relation to your 

child’s behaviors in the last 24 hours?” and (4) “How severe have your child’s behaviors been in 

the last 24 hours?”. This data was exported from the Treks app, and unfortunately there was 

inconsistency in the number of times these questions were completed, regardless of the 

condition. Out of the 14 participants in the TH group, only eight participants completed all daily 

check-in questions. Items were rated on a 5-point scale (ranging from Not At All to Extremely). 

On the question of confidence, many participants indicated that they were Not Very (scored as a 

2) or Somewhat (scored as a 3) confident during the first week and a half of using the app, and 

then increased their responses to Somewhat, Very (scored as a 4) or Extremely (scored as a 5) 

during the remainder of the program. On the question of preparedness, most participants 

indicated that they were either Somewhat or Very prepared each day. For the questions asking 

about daily stress and severity of their child’s behaviors, scores varied widely from day to day 

and ranged from Not Very to Very high levels of stress and severity. Of note, one participant 

consistently indicated that they were Very confident and prepared, their child’s behaviors were 

Somewhat severe, and they felt Somewhat stressed most of the time. This data suggests that there 

was not a consistent trajectory or pattern of participants daily perception of confidence, 

preparedness, stress, and severity as it relates to their ability to manage their child’s behaviors.  



A PARENT TRAINING MOBILE APP FOR ASD 

 24 

Relationships to Change in Outcomes. Lastly, bivariate correlations were conducted for 

change in overall outcomes. A change score was calculated, subtracting the pre-scores from the 

post-scores on each measure. When examining change in parent and child outcomes, significant 

positive correlations emerged between change in parent training knowledge and parenting stress 

domains, excluding the difficult child domain. This same pattern emerged between the change in 

parent competence and all parenting stress domains. Further change in child behaviors were 

positively correlated with all parenting stress domains and negatively correlated with parenting 

training knowledge gained. No correlations were noted between these outcomes and child age 

and receptive language skills. These correlations can be found in Table 7. 

Discussion 

The current study examined a technology-supplemented consultation model for behavior 

change to support parents of autistic children and co-occurring behavioral difficulties, using the 

Treks mobile application. The specific aims were to investigate (1) The feasibility of the Treks 

app by examining attrition, compliance, acceptability, ease of use, and appropriateness of the 

app, and (2) The preliminary benefits on parent outcomes (parenting stress, knowledge, and 

competence) and child behavior problems following use of the Treks app for four weeks as an 

enhancement to a telehealth consultation versus a telehealth consultation control condition with 

access to an online resource version of the Treks app for 4 weeks. 

Aim 1 

It was hypothesized that the Treks-supplemented consultation model would be feasible, 

evidenced by high compliance and low attrition, in addition to average parental satisfaction 

ratings on the TTSS measure, and moderate to high ratings of acceptability, appropriateness, and 

feasibility of the app on the AIM, IAM, and FIM scales. A total of 86.67% randomized 
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participants completed the entire study protocol. Findings indicated that participants in both the 

TH (n = 14) and CC (n = 12) groups rated the Treks app and Treks mobile resources with 

moderate to high satisfaction. Specifically, participants rated the app as enjoyable with some 

concerns related to technical issues with the application, as reported by three participants. 

Second, scores on the Acceptability, Appropriateness, and Feasibility (AIM, IAM, and FIM) 

questionnaires revealed moderate to high ratings of acceptability, appropriateness, and feasibility 

of the Treks app, as rated by 13 of the 14 participants who completed the program.  

In terms of qualitative feedback on satisfaction, many participants in both groups 

provided positive feedback on the structure and content of the application, with some participants 

expressing concerns related to technical issues faced (e.g., getting signed out of the app and 

having to start over with the program). Individuals in the CC group appeared to have a more 

positive experience from the consultation session, which is understandable since they did not 

have the guided activities embedded in the Treks app itself, given the condition in which they 

were randomized. Some of this feedback is also supported by the results of Vismara et al. (2013), 

in which live videoconferencing was provided as a supplement to a self-guided PT website, a 

platform that has a similar purpose to the Treks app.  

Aim 2 

It was also hypothesized that the preliminary efficacy of Treks app would be supported 

(compared to a one-session telehealth consultation without the support of the Treks app) as 

evidenced by greater improvements in the TH group on parent stress, knowledge, and 

competence compared to the CC group, as well as a greater decrease in child behavioral 

problems in the TH versus CC group. At baseline (T1), very little significant differences were 

noted in parent and child variables across groups, apart from the parenting stress total score. It is 
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possible that the parents enrolled in the study all experienced a similar level of stress due the 

pandemic, as this study was conducted throughout 2021. Further, the loss of structure and routine 

for autistic children likely impacted child problem behaviors, which in turn, impacts parental 

stress and difficulties with emotion regulation overall (White et al., 2021). 

Findings revealed that parents enrolled in the TH group reported significant mean 

decreases in child behavior problems and parenting stress (across all domains on the PSI-4-SF) 

and significant mean increases in parent training knowledge and parent competency from T2 

(pre-Treks) to T3 (post-Treks). Results from participants in the CC group showed a 

nonsignificant trend towards improvement across outcome measures, with a significant increase 

only in parent knowledge from T2 (pre-Treks mobile resource app) to T3 (post-Treks mobile 

resource app). Given that both groups were exposed to the evidence-based principles found in PT 

treatment through the telehealth consultation session and then through the resources found in the 

app (TH) and on the mobile resource page (CC), it is possible that the significant increase in 

parent knowledge from T2 to T3 is because all participants were exposed to the same resources 

and videos presented across both platforms. Further, it is important to consider the parent 

participant’s perception of their autistic children throughout the study. It is possible that their 

perception of their child’s improvement can change their interactions with their child and thus 

lead to improvement in both parent and child outcomes.  

Further, paired samples t-tests revealed that participants in the CC group showed very 

little to no change in parent competence compared to the significant improvement noted in the 

TH group. Another difference between the Treks app versus mobile resource page is that the app 

incorporates activities for the participant to engage in with the addition of a reward system and 

words of encouragement to provide positive reinforcement throughout the program. Given the 
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lack of face-to-face contact between participants and clinicians, it’s likely that this impacted 

parental feelings of competence and confidence. Other PT programs have shown to decrease 

parenting stress (e.g., RUBI, C-HOPE) and improve competences because of the face-to-face 

contact involved, either in person or via telehealth (Bearss et al., 2015; Kuravackel et al., 2018; 

Dahiya et al., 2021), so it may be necessary to incorporate more engagement between providers 

and clients as a supplement to a mobile or telehealth platform. These findings also support the 

results of Vismara et al. (2016), in which parents reported satisfaction of online trainings, as they 

were able to engage in some face-to-face contact with providers via telehealth.  

The RCI scores also provided support for meaningful changes in outcome variables on an 

individual level. Participants from both groups illustrated reliable change in parenting stress, 

knowledge, competence, and child behavior problems, but more TH participant scores (n = 17) 

demonstrated reliable improvements on at least one of these variables versus the CC participant 

scores (n = 10). The RCI values were also somewhat higher for TH participants versus CC 

participants on the PSI-4-SF, PTKQ, and PSOC, while RCI values on the ECBI appeared to be in 

a similar range for participants in both groups. Specifically, the TH condition showed a 50% 

reduction rate of behavior problems, while the CC condition showed a 41% reduction rate of 

behavior problems. It is possible that some of the individuals in the CC group engaged more with 

the mobile resources than others and thus were able to demonstrate gains in this area. Further, 

since the TH condition did not show a huge number of participants making gains on these 

measures (apart from the ECBI), it might not be feasible to expect significant gains for a service 

that is considered a consultation with brief telehealth supports, especially since this was 

delivered in a limited dose of a one-session telehealth consultation and one-month of mobile 

supports. For future research, these supports require further development and in its current state, 
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may be better suited as a supplement to treatment or as a waitlist condition rather than delivered 

on its own (Vismara et al., 2013). 

Lastly, the daily check-in questions embedded into the Treks app were inconsistently 

completed among participants, which is likely due to glitches in the application itself that 

allowed participants to move forward in the program without completing the questions. After 

reviewing the items completed by the eight participants who did complete these questions, a 

noticeable pattern of responses was not detected, which is likely due to the nuances of the 

participants day to day life and the variability of their child’s behaviors. It is important to note 

that some of these participants completed the study during the summer months, while others 

completed the study during the academic year, which can also present differently due to the 

consistent routines and schedules associated with the school year versus holiday breaks. Future 

research should consider the differences in family routines and schedules and possibly allow 

more flexibility in how often each caregiver is required to check-into the app, such as every two 

to three days instead of daily.  

Limitations and Future Directions 

 Although the outcome of this project presents with some strengths, there are still 

important limitations to be addressed. As mentioned above, an eligibility criterion for this app-

based study required that all participants had access to reliable technology by means of a stable 

internet connection and an Apple (n = 15) or Android (n = 11) cell phone device. In many remote 

or rural areas, this is not always feasible. Thus, future directions should examine alternate ways 

to access telehealth resources or apps using alternative devices if possible (i.e., tablets, laptops). 

 Secondly, most of the participants in the study were of White race/ethnicity. Further, 

another eligibility criterion was fluency in English. Thus, future examination of mobile platforms 
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should investigate how to adapt these resources to various cultures and language levels to better 

disseminate crucial PT strategies and information for parents and families of diverse 

backgrounds who may benefit from this information as it applies to their culture. It is important 

to think about the future implications of using these platforms to broaden access to care for 

underserved populations. Further, the sample size was also not as large to run more complex 

analyses for preliminary efficacy, so collecting a larger and more diverse sample can further 

examine any variance in parent and child outcomes. It is likely that there are considerable 

differences in types of problem behaviors present in each child, which can impact levels of 

parenting stress for individuals with autistic children (Olson et al., 2022).  

  Third, when developing a technology-based tool, glitches with the system come up often, 

unfortunately. Although only three participants faced some technical difficulties (e.g., having to 

restart the Treks app after already completing a portion of the program; 2 TH, 1 CC) with the 

application, it is important to troubleshoot thoroughly when testing a new platform of any kind. 

Additionally, participants did not have any contact with the researchers between T2 (after the 

telehealth consultation/pre-Treks) and T3 (post-Treks) but were encouraged to email if they had 

issues with the application. Based on qualitative feedback (listed in Table 3) provided from 

participants post-Treks, some participants expressed an interest in scheduling a weekly brief 

check-in with a clinician either via phone call, text message, or video-call to ask questions about 

the implementation of the PT strategies reviewed in the application or to bring up any technical 

questions. Further, towards the end of the study, one participant reported that some videos in the 

app did not run (likely because there were YouTube links that expired), so future iterations of 

this application or other mobile platforms would benefit from PT training videos developed in-

house to avoid this issue. Others also indicated an interest in allowed multiple caregivers to use 
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the app so other family members in the home were on the same page in terms of implementing 

specific behavior management strategies. Future research that examines technology similar to 

this application should take this into consideration, as some additional communication with 

clinicians as well as within caregivers in the home may be necessary to improve the effectiveness 

of the program, especially in the earlier stages following receiving an ASD diagnosis.  

 Fourth, although the Treks app was able to include detailed content related to the standard 

PT evidence-based behavior principles for parents of autistic children, the program itself was not 

tailored to each individual child and parent participant’s needs. Further development of an 

application that can customize different Treks journeys based on the target behavior problem 

may also improve efficacy for a wide range of behavioral difficulties, beyond the four primary 

behaviors (tantrums, aggression, non-compliance, and resistance to change) addressed in this 

study. 

Finally, the daily check-in questions also presented as a limitation for this study. Future 

iterations of this application or other mobile platforms should require participants to complete 

questions before moving forward in the program. Alternatively, it may be more feasible to 

require participants to complete these questions at a smaller frequency. For example, the items 

related to confidence and preparedness can be administered once per week, whereas the items on 

severity and stress can be administered multiple times per week (but not necessarily every day).  

In the current study, the completion of these questions were difficult to monitor due to the 

researchers not having access to the back end of the application as the study was underway, and 

all output was received following the participant’s completion of the program. It is also possible 

that these daily check-in questions are not a feasible method of collecting data and other types of 

measures can be utilized, such as ecological momentary assessments (Shiffman et al., 2008) 
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which can provide more intensive measurements of in-the-moment emotions, behaviors, and 

observations (e.g., stress, confidence, mood). This may be able to provide more accurate 

measurement while also examining how self-reported emotions or behaviors correlate to the 

content or aspect of the application in which they are engaged. 

Conclusions  

The objective of the current study was to investigate the feasibility and preliminary 

efficacy of a mobile application-based consultation model to support parents of autistic children 

and co-occurring behavioral difficulties. Findings revealed feasible outcomes and brief support 

of this telehealth application, and thus provides preliminary support for this model. The 

implementation of this mobile application should continue to be examined, as it has the potential 

to improve parent and child outcomes more so when delivered as a consultation or support to 

supplement full treatment, compared to a single telehealth consultation parent training session 

without access to a month-long telehealth application. Families in this population experience 

varying levels of stress that are impacted by their autistic child’s behavior difficulties, and the 

addition of mobile telehealth services can provide necessary and accessible supplemental 

support.  

Additionally, the Treks app can allow families to access support from any location and 

has the potential to broaden services for underserved and rural communities that include autistic 

individuals and their families, as these populations often lack specialized care. Offering different 

options for service delivery, whether it be a mobile application, or a specialized resource page 

used to supplement brief treatment, can provide more implementable supplementary services for 

remote or underserved communities that are not only facing barriers due to the pandemic, but 

also face barriers related to location and lack of specialized ASD care. Providing easy to follow 
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telehealth platforms can increase accessibility for caregivers and families who are unable to meet 

with a provider regularly (either in-person or via telehealth video sessions) but still require some 

support with navigating their autistic child’s needs.  

This project increased the delivery of services to the families of autistic children in rural 

and remote settings during the height of the COVID-19 pandemic, and these findings can lead to 

further dissemination and implementation of projects that can apply telehealth-based supports 

and/or treatment to other under-resourced populations across America. 
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Figure 1: CONSORT Diagram 
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Table 1: Timeline of Measures 

 

 Intake 

(T1) 

Pre-Tx 

(T2) 

Post-Tx 

(T3) 

Screening Measures 

SRS-2 X   

SCQ-Lifetime X   

Problem Behavior Inventory  X   

Intake Measures 

Demographic & Child History Form  X   

PPVT-5 X   

CARS-2Obs X   

Parent Outcomes  

PSI-4-SF  X X X 

PTKQ X X X 

PSOC X X X 

Child Outcomes  

ECBI X X X 

Feasibility Measures  

TTSS   X 

AIM, IAM, & FIM   X 

Fidelity of Consultation Session   X 

 
Note. AIM, IAM, & FIM = Acceptability of Intervention Measure, Intervention Appropriateness Measure, & 

Feasibility of Intervention Measure; CARS-2Obs = Childhood Autism Rating Scale, 2nd Edition, Observation; ECBI 

= Eyberg Child Behavior Inventory; PPVT-5 = Peabody Picture Vocabulary Test, 5th Edition; PSI-4-SF = Parenting 

Stress Index, 4th Edition, Short Form; PSOC = Parenting Sense of Competence Scale; PTKQ = Parent Training 

Knowledge Questionnaire; SCQ = Social Communication Questionnaire; SRS-2 = Social Responsiveness Scale, 2nd 

Edition; TTSS = Treks Telehealth Satisfaction Survey 
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Table 2: Demographic Information 

 

Group TH (n = 14) CC (n = 12) 

 M (SD) M (SD) 

Child Age 6.50 (2.85) 7.17 (3.07) 

Parent Age 40.64 (6.20) 37.42 (5.52) 

 N (%) N (%) 

Family Income 

$25k to $50k 1 (7) 3 (25) 

$50k to $75k 4 (29) 2 (17) 

$75k to $100k 3 (21) 3 (25) 

$100k to $200k 2 (14) 1 (8) 

Above $200k 4 (29) 3 (25) 

Child Gender   

Male 9 (64.3) 9 (75) 

Female 5 (35.7) 3 (25) 

Parent Gender 

Male 1 (7) 1 (8) 

Female 13 (93) 11 (92) 

Race/Ethnicity   

White 8 (57) 8 (66) 

Black 2 (14) 0 

Asian 4 (29) 2 (17) 

Latinx 0 2 (17) 

Target Behavior 

Tantrums 1 (7) 4 (33) 

Aggression 2(14) 2 (17) 

Non-compliance 7 (50) 3 (25) 

Resistance to change 4 (29) 3 (25) 

Participant Location 

Virginia 7 (50) 9 (75) 

California 4 (29) 2 (17) 

Other states 3 (21) 1 (8) 

Parent Education 

High School 0 1 (8) 

Trade School 4 (29) 0 

Assoc. Degree 0 2 (17) 

College Graduate 4 (29) 1 (8) 

Graduate School 6 (42) 8 (67) 

 N N 

Child Additional Diagnoses 

Anxiety Disorders 3 4 

Depression 1 1 

ADHD 4 5 
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Speech/Communication 

Disorders 

6 7 

ODD 3 1 

PTSD 1 0 

Medication    

For ADHD 4 3 

For other difficulties 4 5 
 

Note. ADHD = attention-deficit/hyperactivity disorder; ODD = oppositional defiant disorder; PTSD = posttraumatic 

stress disorder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A PARENT TRAINING MOBILE APP FOR ASD 

 46 

Table 3: Satisfaction Survey Feedback 

 

Themes Quotes  

TH Group 

App Structure & 

Content 

“I really enjoyed this app. The only thing I would change is being able to share the videos 

(with other caregivers) and to be able to go back and re watch the videos. Also, allowing 

other caregivers to complete the treks as well so everyone is on the same page. I also think 

a weekly check-in with a clinician could be beneficial.” 

 

“I liked the concept of using an app to help guide parents in assessing their child's 

behavior. I think it would be helpful if more parents had that, especially in the early stages 

of being diagnosed.” 

 

“Very good! I liked the reminders and videos plus personalized tips and advice.” 

 

“The app is a bit too simplistic, and many examples were not applicable to our case.” 

Activities & 

Implementation 

“I enjoyed that everything was broken down in manageable assignments/tasks which 

made it feel less overwhelming when learning and implementing strategies.” 

 

“Useful and manageable program that was a huge help.” 

 

“I love this study. It helped a lot with my son's hitting.  Thank you so much!” 

 

“Overall, I learned and implemented lots of new strategies.” 

Technical Issues “I found the app to be great except for being knocked and having to start at the beginning, 

that was a bit frustrating when I had to start over.” 

 

“I enjoyed using the mobile app. However, it did not work properly for me. It took me 

back to the beginning and I wasn't able to move forward from the point I was at.” 

 

“The embedded videos failed during our run, but content was well done and helpful!” 

CC Group 

App Structure & 

Mobile Resources 

“I was genuinely surprised how much I came to enjoy the app. Very well done. The 

clinicians are amazing. We feel enormously blessed to live in a community with this 

resource.” 

 

“Identifying the function and motivation to be consistent with consequences were the 

most valuable pieces of this study for me.”  

 

“I wish the app instructed me to "do" and activity every day, such as read an article or try 

XYZ intervention. Some days I'm just so overwhelmed with what's going on with my 

kiddo, having the prompt to try an intervention or activity may be just what I need to push 

through the day without feeling completely defeated.” 
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Consultation 

Session 

“Everyone was very nice and informative. They answered all my questions, and I knew 

what I was going into.” 

 

“I appreciated the resources and thorough overview during the zoom session.”  

 

“The app that I had didn't really seem to go much with what they discussed in the 

consultation sessions on zoom. I got way more out of their presentation on the ABCs of 

behavior than the app.” 
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Table 4: Acceptability, Appropriateness, & Feasibility of the Treks App 

 

AIM, IAM, & FIM Items M (SD) 

Acceptability of Intervention Measure (AIM)  

1. The Treks app meets my approval 4.14 (.770) 

2. The Treks app is appealing to me 3.93 (.829) 

3. I like the Treks app 4.00 (.877) 

4. I welcome the Treks app 4.07 (.997) 

Intervention Appropriateness Measure (IAM)  

1. The Treks app seems fitting 4.07 (.616) 

2. The Treks app seems suitable 3.93 (.829) 

3. The Treks app seems applicable 3.93 (.616) 

4. The Treks app seems like a good match 4.00 (.877) 

Feasibility of Intervention Measure (FIM)  

1. The Treks app seems implementable 4.00 (.679) 

2. Using the Treks app seems possible 4.00 (.784) 

3. Using the Treks app seems doable 4.07 (.730) 

4. The Treks app seems easy to use 4.14 (.864) 
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Table 5: Baseline Comparisons (Independent Samples Test) 

 

Group TH (n = 14) CC (n = 12) Group Comparison 

 M (SD) M (SD) t (df) = t, p =  

Screening Measures 

SRS-2 Total T-Score 79.71 (7.24) 77.67 (10.37) t (24) = .591; p = .443 

SCQ Total Score 17.08 (5.0) 15.17 (5.41) t (24) = 1.121; p = .806 

PPVT-5 Standard Score 93.00 (32.66) 95.25 (25.11) t (24) = -1.064; p = .200 

Parent Outcomes 

PSI-4-SF (Tot)* 59.00 (10.08) 61.67 (5.48) t (20.62) = -.853; p = .032* 

PSI-4-SF (PD) 55.50 (8.32) 60.08 (5.88) t (24) = -1.595; p = .324 

PSI-4-SF (P-CDI) 58.07 (11.40) 58.33 (9.22) t (24) = -.064; p = .242 

PSI-4-SF (DC) 61.57 (10.97) 63.33 (9.59) t (24) = -.432; p = .241 

PTKQ 42.79 (10.08) 51.58 (12.04) t (24) = -2.029; p = .834 

PSOC 63.21 (11.44) 63.42 (10.54) t (24) = -.047; p = .771 

Child Outcomes 

ECBI 141.64 (28.46) 130.33 (25.07) t (24) = 1.066; p = .509 

 

Note. ECBI = Eyberg Child Behavior Inventory; PPVT-5 = Peabody Picture Vocabulary Test, 5th Edition; PSI-4-SF 

= Parenting Stress Index, 4th Edition, Short Form; PSI-4-SF (Tot) = Total; PSI-4-SF (PD) = Parental Distress; PSI-4-

SF (P-CDI) = Parent-Child Dysfunctional Interaction; PSI-4-SF (DC) = Difficult Child; PSOC = Parenting Sense of 

Competence Scale; PTKQ = Parent Training Knowledge Questionnaire; SCQ = Social Communication 

Questionnaire; SRS-2 = Social Responsiveness Scale, 2nd Edition. 
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Table 6: Outcome Variables (Paired Samples t-test) 

 

Outcome  

Measure 

TH Pre 

M (SD) 

TH Post  

M (SD) 

t Effect Size 

(Cohen’s d) 

Significance 

(p-value) 

PSI-4-SF (Tot) 60.29 (8.99) 54.86 (8.45) 3.387 .905 .005 

PSI-4-SF (PD) 56.64 (6.32) 50.64 (5.12) 4.266 1.140 <.001 

PSI-4-SF (P-CDI) 59.14 (11.32) 54.93 (8.87) 2.364 .632 .034 

PSI-4-SF (DC) 62.86 (10.17) 58.29 (11.56) 2.413 .645 .031 

PTKQ (a) 45.29 (12.21) 57.71 (9.29)  -4.072 -1.088 .001 

PTKQ (b) 49.07 (11.65) 61.71 (10.56) -4.707 -1.258 <.001 

PSOC 61.71 (9.51) 66.14 (9.21) -3.500 -.935 .004 

ECBI 140.29 (32.05) 127.86 (36.62) 2.322 .621 .037 

 

Outcome 

Measure 

CC Pre 

M (SD) 

CC Post 

M (SD) 

t Effect Size 

(Cohen’s d) 

Significance 

(p-value) 

PSI-4-SF (Tot) 62.08 (6.22) 59.50 (7.59) 1.417 .409 .184 

PSI-4-SF (PD) 59.25 (4.69) 56.17 (5.92) 1.752 .506 .108 

PSI-4-SF (P-CDI) 59.33 (8.78) 57.08 (8.78) 1.108 .320 .291 

PSI-4-SF (DC) 64.67 (9.24) 62.58 (8.95) 1.012 .292 .333 

PTKQ (a)* 51.92 (6.93) 58.83 (8.59) -3.429 -.990 .006* 

PTKQ (b) 52.75 (12.04) 55.92 (12.23) -.673 -.194 .515 

PSOC 63.17 (8.86) 67.67 (7.77) -1.942 -.561 .078 

ECBI 127.92 (30.19) 115.17 (25.79) 1.729 .499 .112 

 

Note. ECBI = Eyberg Child Behavior Inventory; PSI-4-SF = Parenting Stress Index, 4th Edition, Short Form; PSI-4-

SF (Tot) = Total; PSI-4-SF (PD) = Parental Distress; PSI-4-SF (P-CDI) = Parent-Child Dysfunctional Interaction; 

PSI-4-SF (DC) = Difficult Child; PSOC = Parenting Sense of Competence Scale; PTKQ = Parent Training 

Knowledge Questionnaire; PTKQ (a) = Current knowledge; PTKQ (b) = Knowledge gained. 
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Table 7: Relationships to Change in Outcome (Bivariate Correlation) 

 
  1. 2. 3. 4. 5. 6. 7.       8. 

Outcomes 1. PSI-4-SF (Tot)  1         

 2. PSI-4-SF (PD) .823*  1       

 3. PSI-4-SF (P-CDI) .856* .637*  1      

 4. PSI-4-SF (DC) .818* .489* .520* 1     

 5. PTKQ (a) -.578* -.412* -.680* -.378  1    

 6. PTKQ (b) -.136 .011 -.183 -.179 .547*  1   

 7. PSOC .647* .729* .473* .538* -.356 -.103  1  

 8. ECBI .730* .549* .573* .699* -.479 * -.086 .582*  1 

Demographics 9. Child Age  .158 .377 .052  .004  .880  .017 .305 .077 

 10. PPVT-5 -.135 -.004 -.122 -.211  .618  -.039  -.040 -.105 

 

Note. ECBI = Eyberg Child Behavior Inventory; PPVT-5 = Peabody Picture Vocabulary Test, 5th Edition; PSI-4-SF 

= Parenting Stress Index, 4th Edition, Short Form; PSI-4-SF (Tot) = Total; PSI-4-SF (PD) = Parental Distress; PSI-4-

SF (P-CDI) = Parent-Child Dysfunctional Interaction; PSI-4-SF (DC) = Difficult Child; PSOC = Parenting Sense of 

Competence Scale; PTKQ = Parent Training Knowledge Questionnaire; PTKQ (a) = Current knowledge; PTKQ (b) 

= Knowledge gained. 
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Appendix A: Social Responsiveness Scale, 2nd Edition 
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Appendix B: Social Communication Questionnaire, Lifetime 
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Appendix C: Problem Behavior Inventory  

 

Listed below are four categories of potential problem behaviors. Please select those that 

represent your child’s difficulties and rank order them from “1” being the most problematic 

through whatever number of categories you select. I will then ask you more information about 

the top area that you identify. 

 

 

 

 

1. Tantrums: destroys, screams, cries, throws self on floor, flails, destroys property.  

 

 

 

2. Aggression: injuries self/other, hits, pushes, kicks, bites, throws object at another, head 

butting, spitting 

 

 

 

3. Non-compliance: resisting help in a task, failure to follow through on directives or 

instructions. 

 

 

 

4. Resistance to change: difficulties in flexibility to change, insistence on routines and 

sameness. 
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Appendix D: Demographic and Child History Form 

 

Child’s Name: _____________________________________ Today’s Date: ____________ 

 

Date of Birth: _________________________ Gender: M_____ F_____ 

  

Race:      Asian: _____ Black: ______ Hispanic: _____ White: ______ Other: _____ 

 

Form completed by: __________________________ Relationship to child: _________________ 

  

BACKGROUND INFORMATION 

Please list all individuals who live in the home and their relationship to your child (indicate if 

there are any siblings/relatives who have moved out of the home): 

 

Name:     Relationship:    Age:        Gender______________ 

 

 

 

 

 

If both biological parents are not living in the home, please explain:  

 

 

If child is adopted, please provide any information regarding the biological parents:  

 

 

 

Date of Adoption: __________ Age of Adoption: ________ 

 

MOTHER’S NAME: ____________________________  

 

Biological mother: ___ Stepmother:____  Adoptive Mother:____   Foster Mother:____   

Other:____ 

 

Education:  ___ Completed 8th grade or less 

   ___ Completed some high school  

   ___ Graduated from high school   

   ___ Graduated from trade school, business school or specialized training  

   ___ Completed some college  
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   ___ Completed an Associate degree    

___ Graduated from college  

   ___ Completed graduate school   

  

Employment: Is mother/caregiver employed outside the home?  Yes _____ No _____ 

 

Work schedule (circle one):   Full-time   Part-time 

 

FATHER’S NAME: ____________________________ 

 

Biological father: ____  Stepfather:____  Adoptive Father:____   Foster Father:____   

Other:_______ 

 

Education:  ___ Completed 8th grade or less 

   ___ Completed some high school  

   ___ Graduated from high school   

   ___ Graduated from trade school, business school or specialized training  

   ___ Completed some college  

   ___ Completed an Associate degree    

___ Graduated from college  

   ___ Completed graduate school   

 

Employment: Is father/caregiver employed outside the home?  Yes _____ No _____ 

 

Work schedule (circle one):  Full-time   Part-time 

 

Income: What is your estimated gross family income? 

_____________________________________________ 

 

EDUCATIONAL HISTORY 

Is your child currently attending day care, school or an educational program? Yes _____No ____ 

 

School Name (In-Person, Virtual, Both): ____________________________________ 

Current grade: _____________ 

 

CHILD DEVELOPMENTAL HISTORY 

Note: If your child is adopted or in your foster care, please complete the following section to the 

best of your knowledge and leave unknown information blank. 

 

Pregnancy and Prenatal Development:   
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Did the mother experience any illnesses or complications during pregnancy (e.g., rash, high 

blood pressure, headaches, bleeding, abdominal pain)? 

 

If yes, specify: ___________________________________________________________ 

 

Any accidents or problems during pregnancy?: Yes ___ No ___ 

 

Please circle the trimester(s) during which the mother smoked during this pregnancy: 

Do not know     Did Not  First  Second  Third 

Please circle the trimester(s) during which the mother drank alcohol during this pregnancy: 

Do not know    Did Not  First  Second  Third 

Please circle the trimester(s) during which the mother drank coffee during this pregnancy: 

Do not know    Did Not  First  Second  Third 

Please circle the trimester(s) during which the mother was exposed to x-ray during this pregnancy: 

Do not know    Did Not  First  Second  Third 

Please indicate below any medications the mother took during pregnancy:     

Name of Drug (and what it was taken for) Dates taken during pregnancy (& trimester (s)) 

 

 

 

If the mother had severe emotional distress prior, during, or after, to this pregnancy, please 

explain: 

 

 

 

Child’s Birth Weight: ______ pounds  ______ ounces 

 

Length of baby’s stay in hospital after birth:_________________________________________ 

Please specify the type of delivery: 

_____ Vaginal        ______ Normal        _____ Induced _____ Forceps

 _____Caesarian 

 

If labor or delivery was abnormal in any way, please explain: 
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If known, please specify any problems the infant during delivery or special treatment received 

after delivery: 

 

 

 

Please describe any difficulties that may have occurred during the baby's first months at home 

(e.g., excessive crying, sleeping problems, dislike of normal handling): 

 

 

 

CHILD’S MEDICAL HISTORY 

Has your child experienced any medical difficulties or diagnoses (e.g., Heart disease, Seizure, 

Cancer, Asthma, Hydrocephalus, Diabetes, Arthritis, Chicken pox) 

Yes___ No___ If yes, Please list all medical difficulties and/or diagnoses. 

______________________________________________________________________________ 

 

 

Medications: If your child is currently taking any medications, please specify the name of the 

medication and the following: dosage, time of day the medicine is taken, and who prescribed the 

medication. 

Current ADHD medications?     

 

Current Anti-Depressant medications?   

 

Current Anti-Anxiety medications?    

 

Other medications     

 

 

Family Medical History:  

Do any members of the family have a medical or psychological problem?    Yes ______ No ____ 

If yes to any of the above, list this person’s name/relationship & describe briefly: 

 

PSYCHIATRIC/EMOTIONAL: Has your child previously been diagnosed (by anyone) with 

any of the following? 

 

Autism Spectrum Disorder (i.e., Asperger Syndrome, Pervasive Developmental Disorder, 

Autistic Disorder) …………………………………………………....Yes   No   

Any form of intellectual disability (i.e., MR or ID) …………………Yes   No 
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Specific Learning Disability (i.e., SLD in Math, Reading, and/or Writing) 

…………..……………………………………………………………Yes   No 

Communication Disorder (i.e., Language Disorder, Speech Sound Disorder, Childhood Fluency 

Disorder……………………………………………………………… Yes   No 

Social (Pragmatic) Communication Disorder……………...................Yes   No 

Any Anxiety disorders (please specify)…………………………..…..Yes   No 

Obsessive compulsive disorder………………………….....................Yes   No 

Selective mutism ……….……………………………….....................Yes   No 

Panic disorder…………………………………………….…………...Yes     No  

Posttraumatic stress disorder………………….………………………Yes   No  

Oppositional defiant disorder……….………………………………...Yes   No  

Conduct disorder………………………………………………………Yes   No  

Attention deficit hyperactivity disorder……………………………….Yes   No  

Depression/Dysthymia…………………………………………...........Yes   No  

Disruptive mood dysregulation disorder……………………………....Yes   No 

 

Does child have any other psychiatric, neurodevelopmental, or medical diagnosis?  

Yes____  No___ 

If yes, please specify diagnosis: 

______________________________________________________________________________ 

 

For all diagnoses indicated above, please indicate the following: 1) Age at time of diagnosis or 

date of diagnosis 2) Provider/Clinic providing the diagnosis 3) Outcome/diagnosis 

 

Risk Assessment 

Has your child ever expressed suicidal tendencies or behaviors to harm self? 

 

Does your child find it difficult to control his/her emotions (e.g., anger)? 

 

If yes, please explain: 

______________________________________________________________________________ 

 

Has your child ever shown aggressive violent behavior? 

 

If yes, please explain: 

______________________________________________________________________________ 

 

List any sensory sensitivity that your child might have with sights, sounds, smells, touch, or 

tastes (e.g., becomes very upset if __, very preoccupied with __) 
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List any repetitive behaviors or intense preoccupations your child may have 

______________________________________________________________________________ 

 

Assessment and Treatment History 

Has your child ever been evaluated psychoeducationally by a school or private consultant 

(include any diagnosis given)? 

 

Please check any special programs in which your child is currently enrolled in school (check all 

that apply):  

 

A. None 

B. Counseling  

C. Learning disabled (LD) or resource areas 

D. Seriously emotionally disturbed (SED) 

E. Reading/Math Assistance 

F. Other Health Impaired (OHI) 

G. Developmentally Delayed 

 

Services 

Please complete the following for any therapies your child has received.  

A. Speech/Language Therapy: Yes      No 

For what reasons/problems_____________________________________________________ 

# Of hrs per week____________ Date it started: ________ Date it ended ________ 

Group_________ and/or Individual_______ Private______ and/or School system _______ 

B. Occupational Therapy: Yes       No 

For what reasons/problems_____________________________________________________ 

# Of hrs per week____________ Date it started: ________ Date it ended ________ 

Group_________ and/or Individual______ Private_____ and/or School system _________ 

C. Applied Behavioral Analysis: Yes       No 

For what reasons/problems_____________________________________________________ 

# Of hrs per week____________ Date it started: ________ Date it ended ________ 

Group_________ and/or Individual________ Private______ and/or School system ________ 

Provider: ___________________________________________________________________ 

D. Play Therapy: Yes       No 

For what reasons/problems_____________________________________________________ 

# Of hrs per week____________ Date it started: ________ Date it ended ________ 

Group_________ and/or Individual________ Private______ and/or School system ________ 

E. Music Therapy: Yes       No  

For what reasons/problems_____________________________________________________ 

# Of hrs per week____________ Date it started: ________ Date it ended ________ 
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Group_________ and/or Individual________ Private______ and/or School system ________ 

F. Social Skills Therapy: Yes       No 

For what reasons/problems_____________________________________________________ 

# Of hrs per week____________ Date it started: ________ Date it ended ________ 

Group_________ and/or Individual________ Private______ and/or School system ________ 

G. Individual Therapy: Yes        No 

For what reasons/problems_____________________________________________________ 

# Of hrs per week________ Date it started: ________ Date it ended ________ 

Private_________ and/or School system _____________ 

H. Other services:  
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Appendix E: Peabody Picture Vocabulary Test, 5th Edition 
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Appendix F: Childhood Autism Rating Scale, 2nd Edition, Observation 
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Appendix G: Parenting Stress Index, 4th Edition, Short Form 
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Appendix H: Parenting Sense of Competence Scale 
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Appendix I: Eyberg Child Behavior Inventory 
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Appendix J: Parent Training Knowledge Questionnaire 

 

In the first column, please rate how knowledgeable you are in each of these areas as it relates to 

your child’s primary behavioral problem. In the second column, please rate how much your 

knowledge increased as a result of this experience. For both columns, please use the following 

scale:  

 How much do I 

know about this? 

How much has my 

knowledge increased? 

 

 Not  

Much 
  Very  

Much 

Not  

Much 
  Very  

Much 

1. My child’s characteristics of autism.  1  2 3 4 1  2 3 4 

2. How behavioral strategies can help address 

my child’s autism characteristics. 

1  2 3 4 1  2 3 4 

3. How different clinicians and treatments 

may impact the way my child learns. 

1  2 3 4 1  2 3 4 

4. How and why my child may think or 

behave in certain ways. 

1  2 3 4 1  2 3 4 

5. How to determine the reasons or motives 

behind my child’s behavior. 

1  2 3 4 1  2 3 4 

6. How to decrease negative behavior in my 

child. 

1  2 3 4 1  2 3 4 

7. How to increase positive behavior in my 

child. 

1  2 3 4 1  2 3 4 

8. How to use visual supports to increase my 

child’s understanding of expectations. 

1  2 3 4 1  2 3 4 

9. How to identify and implement 

reinforcements to improve my child’s 

behavior. 

1  2 3 4 1  2 3 4 

10. How to identify environmental challenges 

that will interfere with my child’s 

behaviors and use prevention strategies. 

1  2 3 4 1  2 3 4 

11. How to explain to others what supports 

help my child perform their best.  

1  2 3 4 1  2 3 4 

12. How to explain to others what 

environmental challenges will interfere 

with my child’s behaviors. 

1  2 3 4 1  2 3 4 

13. How to utilize effective commands with 

my child to improve compliance. 

1  2 3 4 1  2 3 4 

14. How to utilize consistency with my child. 1  2 3 4 1  2 3 4 

15. How to assess possible causes of my 

child’s problem behaviors (ABC’s of 

behavior). 

1  2 3 4 1  2 3 4 

16. How to develop a behavior plan to address 

my child’s problem behaviors.  

1  2 3 4 1  2 3 4 

17. How to use data to monitor my child’s 

progress and re-evaluate goals. 

1  2 3 4 1  2 3 4 

18. How to teach new skills to my child.  1  2 3 4 1  2 3 4 



A PARENT TRAINING MOBILE APP FOR ASD 

 89 

Appendix K: Treks Telehealth Satisfaction Survey 

 

 Excellent 

(4) 

Good 

(3) 

Fair 

(2) 

Poor 

(1) 

1. The quality of using telehealth (the Treks mobile 

app).  
   

2. The video quality of using telehealth (the Treks 

mobile app). 
    

3. Your personal comfort in using telehealth (the 

Treks mobile app). 
    

4. The length of time spent on the Treks mobile app.     

5. The explanation of your treatment by the 

consultant during your Zoom consultation session. 
    

6. The thoroughness, carefulness, and skillfulness of 

the consultant during your Zoom consultation 

session. 

    

7. The courtesy, respect, sensitivity, and friendliness 

of the consultant during your Zoom consultation 

session. 

    

8. How well your privacy was respected.     

 

9. Overall, how satisfied were you with the way telehealth service (the Treks mobile app) 

was provided? 

 Very satisfied (5) 

 Somewhat satisfied (4) 

 Neither satisfied nor dissatisfied (3) 

 Somewhat dissatisfied (2) 

 Very dissatisfied (1)  

 

10. Please provide any additional comments or feedback below.  
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Appendix L: Acceptability, Appropriateness, and Feasibility of Implementation 

 

 
 

Note: The bracketed areas that read [Triple P/Implementation Strategy] was replaced with “The 

Treks app.”  
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Appendix M: Fidelity of Consultation Session 

  
Date of session:  

Length of session: _______ min 

Consultants (list all names):  

Which and how many parents were present?  

Which condition were they randomized to? Circle one: TH or CC 

 

1. How many of the stated evidence-based principles for the session did the consultants(s) 

review? 

 

# of principle  met/ # of principles total = _______ / ________ 

 

2. Did the consultant(s) explain or preview the session agenda at start of session?  

 0 = NO 

 1 = YES 

 

3. Did the consultant review the Treks app (TH) or the Treks web page (CC) with the family? 

 0 = NO 

 1 = YES 

 

4. How would you describe the engagement between the parent (s) and the consultant during the 

session?  

 1 = Very poor (e.g., no responding to questions or materials that are posed) 

 2 = Less than ideal (e.g., partial responding to questions that are posed) 

 3 = Average (e.g. responds to questions that are posed, seem to understand concepts 

 covered) 

 4 = Good (e.g., parent asks at least one question or provides elaboration or example, 

 brings up new information or content) 
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Appendix N: Treks Application Platform Samples 
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Appendix O: Consent Form 

 

Title of Research Study: Providing Telehealth Support for Parents of Children with Autism 

Spectrum Disorder (ASD) Using A Mobile App (IRB-20-676) 

 

Principal Investigators: Angela Dahiya, M.S., Department of Psychology, Virginia Polytechnic 

Institute and State University; email: avdahiya@vt.edu  

 

Angela Scarpa, Ph.D., Department of Psychology, Virginia Polytechnic Institute and State 

University; phone: (540) 231-2615; email: ascarpa@vt.edu. 

 

Key Information: The following is a short summary of this study to help you decide whether or 

not to be a part of this study. More detailed information is listed later on in this form.  

 

Why am I being invited to take part in a research study? We invite you and your child to 

take part in a research study by Angela Dahiya, M.S. and Angela Scarpa, Ph. D. from the 

Department of Psychology at Virginia Tech and the Virginia Tech Autism Clinic & Center for 

Autism Research (VTAC/CAR). You and your child were selected because you indicated that 

your child has a diagnosis of Autism Spectrum Disorder (ASD) and that you are seeking 

behavioral support for him/her.  

 

What should I know about being in a research study? 

• Someone will explain this research study to you 

• Whether or not you take part is up to you 

• You can choose not to take part 

• You can agree to take part and later change your mind 

• Your decision will not be held against you 

• You can ask all the questions you want before you decide 

 

Why is this research being done? ASD is a neurodevelopmental disorder that presents many 

challenges for parents and service providers while impacting a child’s developmental trajectory 

across several domains, including disruptive behaviors. Unfortunately, due to limited access and 

affordability of care, especially during the COVID-19 pandemic or other situations that require 

people to stay at home, in-person treatment is not always feasible. Additionally, rural or 

underserved communities may face additional access barriers, such as geographic isolation and 

lack of ASD-specific resources. Accessibility of ASD treatment may be expanded through the 

use of telehealth supports, such as the use of mobile applications to supplement therapy or parent 

consultation. Furthermore, when implementing parent-focused telehealth supports for children 

with ASD, the ability to decrease child problem behaviors while improving parent competence, 

knowledge of behavioral management techniques, and parenting stress are crucial.  

 

mailto:avdahiya@vt.edu
mailto:ascarpa@vt.edu
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How long will the research last and what will I need to do? The proposed study aims to adapt 

a behavior consultation mobile application to improve telehealth support for parents of children 

with ASD (from ages 3-13 years), and investigate the feasibility of using this application. 

Participants who consent and complete the 30-min phone screen will undergo an intake 

appointment via HIPPA-compliant Zoom (lasting about 1-1.5 hours) to confirm their child’s 

ASD diagnosis and presence of behavioral difficulties and will also be asked to complete a brief 

set of baseline surveys. The participants will be randomly assigned to a one-session telehealth 

consultation via HIPPA-compliant Zoom (lasting 2-3 hours) with the enhancement of a mobile 

application over the course of 28 days or the one-session telehealth consultation via HIPPA-

compliant Zoom (lasting 2-3 hours) with access to a mobile application with behavioral 

management resources over the course of 28 days. We expect that full participation (including 

the screening/intake process) in this research study will last up to 6 weeks total.  

Is there any way this study could be bad for me? Risks are no more thank would be expected 

in everyday life. More details about the risks of this study can be found under, “Is there any way 

being in this study could be bad for me? (Detailed Risks) 

Will being in this study help me in any way? We cannot promise any direct benefits to you or 

others from your taking part in this research. However, the hope is that the use of the mobile 

application will be received positively by parents and will improve pre- to post- child and 

parenting outcomes, which are possible benefits.  

 

What happens if I do not want to be in this research? 

Participation in research is completely up to you. You can decide to participate or not to 

participate. There are no alternative options to participation in this study.   

Detailed Information: The following is more information about this study in addition to the 

information listed above. 

Who can I talk to? 

If you have questions, concerns, or complaints, or think the research has hurt you, talk to the 

research team at (540) 231-2615 or email autism@vt.edu. 

This research has been reviewed and approved by the Virginia Tech Institutional Review Board 

(IRB). You may communicate with them at (540) 231-3732 or irb@vt.edu if: 

● You have questions about your rights as a research subject 

● Your questions, concerns, or complaints are not being answered by the research team 

● You cannot reach the research team 

● You want to talk to someone besides the research team to provide feedback about this 

 research 

How many people will be studied? 

In total, we plan to include about 20 children and their parent(s) in this research study.  
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What happens if I say yes, I want to be in this research and what are my responsibilities if I 

take part in this research? 

If you take part in this research, you will be responsible to do the following: 

Complete a brief set of baseline surveys and an intake appointment to confirm ASD diagnosis: If 

and when you electronically sign this consent form, you will then be directed to complete 

surveys online after reviewing this consent form, which will ask about you and your child, as 

well as medical and developmental history. These measures will be used as a screener to confirm 

your child’s ASD diagnosis, in addition to a 1-1.5 hour intake appointment via HIPPA-compliant 

Zoom. We will also have you complete surveys to gather information about your child’s 

behaviors as well as your knowledge and feelings as it relates to your ability to manage their 

behaviors. These surveys will take about 30-45 minutes to complete. 

 

Complete a behavioral consultation session: Once your child’s ASD diagnosis is confirmed, we 

will schedule a 2-3 hour consultation session via HIPPA-compliant Zoom to discuss common 

evidence-based practices from established interventions that target problem behaviors. The 

principles reviewed will include the following: the ABCs of behavior, prevention, strategies, 

visual schedules, reinforcement, planned ignoring, replacement behaviors, compliance training, 

teaching techniques, and generalization and maintenance of behaviors.   

Post-consultation surveys: After the consultation session, you will be asked to complete another 

set to surveys to gather information about your child’s behaviors as well as your knowledge and 

feelings as it relates to your ability to manage their behaviors These surveys should take about 20 

minutes to complete. 

Complete a one-month telehealth support program: We will randomly select parents of children 

who are eligible for the study to be in one of two groups (1) one month (28 days) of telehealth 

support with the Treks mobile application, using established evidence-based principles or (2) one 

month of access to a Treks mobile application with an overview of the evidence-based principles 

that are included in Treks application.  

Post-telehealth support program surveys: You will complete a final set of surveys that will once 

again gather information about your child’s behaviors as well as your knowledge and feelings as 

it relates to your ability to manage their behaviors. We will ask you to complete a telehealth 

satisfaction questionnaire to report your thoughts about using the telehealth platform. This 

should take about 30 minutes to complete. 

The type of telehealth program/group you get will be chosen by chance, like flipping a coin. 

Neither you nor the study investigator will choose what program you get. You will have a 1 in 2 

chance of being given the (1) telehealth support with the Treks mobile application, using 

established evidence-based principles or (2) access to a Treks mobile application with an 

overview of the evidence-based principles that are included in Treks application.  

What happens if I say yes, but I change my mind later? 

You can leave the research study at any time, for any reason, and it will not be held against you. 

Parents and children have the right not to answer any questions or respond to any part of this 

study. If you decide to stop being in the research study, you may request to have your 

identifiable data removed from our database.  
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Is there any way being in this study could be bad for me? (Detailed Risks) 

There are no more than minimal risks involved for you and your child to participate in this study. 

Some of the potential risks include:  

i. Parents might feel discomfort and stress about their child’s behaviors. Parents are 

encouraged to reach out to the clinic to ask questions and talk about any concerns.  

ii. Children may become upset or frustrated while working on the behavioral strategies with 

their parents.  

iii. Participating in this study requires the time to complete the telehealth mobile application 

with brief daily tasks the course of 28 days. 

iv. Researchers must report questions of child abuse, thoughts of self-harm, or thoughts of 

harming others to the police or Child Protective Services. 

What happens to the information collected for the research? 

We will make every effort to limit the use and disclosure of your personal information, including 

research study and medical records, only to people who have a need to review this information. 

We cannot promise complete confidentiality. Organizations that may inspect and copy your 

information include the IRB, Human Research Protection Program, and other authorized 

representatives of Virginia Tech. 

 

All telehealth support will be conducted by graduate student clinicians and will be supervised by 

Dr. Angela Scarpa. As such, some sessions will be video recorded for training and supervision 

purposes. Upon entry into the study, you and your child will be given a unique confidential code 

number. Information from surveys, behavioral data, and videos will be kept in a de-identified 

format (i.e., with the code number). No identifiable paper documentation will be stored by the 

study staff at their homes. During the initial consultation session, digital records will be 

temporarily stored on an online secure server. Once we can safely return to the university, digital 

recordings and all data will be transferred to a password-protected computer at VTAC/CAR on a 

secure server. Unless otherwise specified, only staff working directly with subjects will have 

access to individually identifiable private information or the link between identifiable 

information and your code number. The link between any identifiable information and research 

code number will be destroyed when this study is closed.  

 

Any information obtained during this research that can be identified with you will remain 

confidential and will be disclosed only with your permission or as required by law. Situations 

where confidentiality must be broken due to mandated reporting include: 1) if a previously 

unreported incident of child abuse is known or strongly suspected or 2) if a participant is 

believed to be a threat to him/herself or others. In these cases, the investigator must notify 

appropriate authorities, and you will be informed of the need to report. The authorities would be 

provided the information about the possibility of harm to the child or others that was obtained 

during the research. 

 

Video-recordings of all visits will be kept by VTAC/CAR indefinitely for training purposes. Any 

video recordings may be temporarily stored on a secure online server, from which study staff 

cannot download files to local computers, until the study staff is allowed to return to the clinic to 
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store them on the university server. Information from this study will not be released to anyone 

without your written consent, except under the conditions listed above. Results may be 

published, shared, or presented for scientific purposes, but your or your child’s identity will not 

be shown in any description or publication of this research.  

 

If identifiers are removed from your private information or samples that are collected during this 

research, that information or those samples could be used for future research studies or 

distributed to another investigator for future research studies without your additional informed 

consent. The results of this research study may be presented in summary form at conferences, in 

presentations, reports to the sponsor, academic papers, and as part of a thesis/dissertation. 

 

The sponsor, monitors, auditors, the IRB, the FDA will be granted direct access to your medical 

records to conduct and oversee the research. By signing this document you are authorizing this 

access. We might publish the results of this research. However, we will keep your name and 

other identifying information confidential. 

 

In compliance with the National Institute of Health (NIH), a description of all clinical trial study 

procedures and study results will be posted publicly on ClinicalTrials.gov, but will not include 

your personal information. 

  

_____ Parent/legal guardian initials here indicate consent to be contacted about future 

 research opportunities at Virginia Tech. If you consent to be contacted, please provide an 

 email address for this purpose: _____________________________________________ 

Can I be removed from the research without my OK? 

The person in charge of the research study can remove you from the research study without your 

approval. Possible reasons for removal include not meeting the study’s eligibility criteria. In 

these cases, you will be notified.   

What else do I need to know? 

This research is funded by the Cross Destination Area Grant through the Office of the Provost 

for Learning Systems Innovation and Effectiveness (LSIE) at Virginia Tech. 

Any expenses accrued for seeking or receiving additional medical or mental health treatment will 

be your responsibility and not that of the research project, research team, or Virginia Tech. 

If you agree to take part in this research study, you will receive monetary compensation of $50 in 

two payments when you complete the baseline ($25) and post-telehealth support surveys ($25). 

Your participation is completely voluntary. If you choose not to be in this research study, there 

are no alternative choices to the telehealth support program. 

Signature Block for Capable Adult  

As a parent or legal representative, your electronic signature documents your consent for yourself 

and your child to take part in this research. At our first session, a study staff member will review this 

information with you and confirm that you still wish to participate in the study, and will provide 

their signature at that time. At your request, we will provide you with a signed copy of this form for 

your records.  
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Typed Name of Child   

 

 

 

 

 

Typed Name of Parent or Legal Guardian  

 

 

 

  

 

Electronic Signature of Parent or Legal Guardian 

 

 

 

 

 

 Date 

Typed Name of Study Staff Obtaining Confirmation of Consent 

 

 

 

  

 

Electronic Signature of Study Staff Obtaining Confirmation of 

Consent 

 Date 
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Appendix P: Child Assent Form 

Title of Research Study: Providing Telehealth Support for Parents of Children with Autism 

Spectrum Disorder (ASD) Using A Mobile App (IRB-20-676) 

Investigators: Angela Dahiya, M.S., Department of Psychology, Virginia Polytechnic Institute 

and State University; email: avdahiya@vt.edu  

Angela Scarpa, Ph.D., Department of Psychology, Virginia Polytechnic Institute and State 

University; phone: (540) 231-2615; email: ascarpa@vt.edu. 

Explanation of Research to Child 

We are going to spend some time talking today so we can learn how we can work with families 

through the computer. We will ask you to do a few activities such as looking at pictures, playing, 

talking, and telling stories. We will also videotape these activities, and this is to make sure I am 

doing my job correctly. If you don’t want to do any of the activities, it is your choice and no one 

will be mad. Also everything you say here is confidential, which means it’s a secret and we 

would not talk to anyone else about it unless it is something that can hurt you or someone else.  

Asking for Child’s Verbal Assent 

How does this sound to you? Would you like to continue? 

Witness Affirmation 

The child verbally or nonverbally (e.g., head nod) agreed to participate in this research study.  

 

 

_______________________________ 

Child’s name  

 

 

Signed Name of Study Staff Obtaining Confirmation of Consent 

 

 

Date 
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