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Abstract
Effects of Training with and without Cultural Adaptations to Latino Caregivers of
Children with Autism

By
Fabiola Vargas Londoño, Ph.D.
The University of Texas at Austin, 2021

Supervisor: Terry S. Falcomata

For families of children with autism spectrum disorder (ASD), caregiver training has the
power to positively impact the child’s development and the family’s quality of life. With
training, caregivers can learn how to implement strategies to successfully reduce challenging
behavior and increase adaptive skills in their child with ASD. Nevertheless, culturally and
linguistically diverse (CLD) families face unique challenges to access services that match their
culture and language. Furthermore, the scarcity of appropriate practices when serving CLD
families and the shortage of bilingual therapists add to the limitations of providing culturally
adapted services for these families. To reduce this disparity for CLD families, it is essential to
better understand the impact of current practices, when there is a mismatch between the family
and training language, and when training has been culturally adapted.
Therefore, the purpose of this study was to evaluate the effects of implementing caregiver
training with and without cultural and linguistic adaptations on four Latino caregivers of children
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with ASD. A delayed multiple baseline design across caregiver-child dyads with an embedded
alternating treatment design was conducted to investigate the relative effects of language on
instruction, using English versus Spanish languages and teaching caregivers, via Telehealth, two
different skills: (a) matching to sample and (b) motor imitation during play. Caregiver social
validity, the child’s skill acquisition, and the training efficiency were also assessed.
Results indicated that CLD families can benefit from training regardless of the language
mismatch and that, with training, caregivers can positively impact their child’s performance.
However, training that has been culturally adapted to match the family language has proven to be
more efficient. In these circumstances, caregivers acquired the skill in fewer sessions, and their
learning process was more stable. Caregivers indicated that the training in their native language
was easier and more comfortable. Also, caregivers were more involved during training sessions
that were culturally adapted. For instance, caregivers shared more personal information —
“personalismo”—asked more questions, and showed more indices of happiness (e.g., laughing).
Treatment gains were maintained during two-week and one-month follow-ups. Potential
implications for policy and practice and recommendations for practitioners working with CLD
families of children with ASD are provided, in addition to possible areas of future research.
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CHAPTER 1: Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental disorder that occurs in
individuals of all racial, ethnic, and socioeconomic groups (SES; Wingate et al., 2014). ASD is
characterized by a persistent deficit in social communication and interaction along with the
presence of restricted and repetitive behavior (American Psychiatric Association, 2013).
Interventions to increase adaptive behavior and reduce challenging behaviors in individuals with
ASD have relied significantly on implementing the principles of applied behavior analysis
(ABA; Baer et al., 1968) and, in recent years, on caregiver training. ABA-based treatments refer
to empirically supported interventions to discover the environmental variables that reliably
influence socially significant behaviors (Cooper et al., 2019). Caregiver training can maximize a
child’s beneficial treatment outcomes since caregivers are the primary educators and can enhance
generalization and maintenance of their child’s skills in their natural environment (e.g., Fisher et
al., 2020; Tonge et al., 2014).
Caregiver training can provide caregivers with the skills needed to assess, intervene in,
and support their child’s development (e.g., Ruppert et al., 2016). Caregivers are often highly
motivated to learn new skills because treatment gains directly affect their whole family. For
instance, caregiver training can lead to increased caregiver confidence, reduced parental stress
levels and symptoms of depression, and an overall increase in family’s quality of life (e.g.,
Bazzano et al., 2015; Beeber et al., 2010; Ceballos & Bratton, 2010; Leijten et al., 2017; López
et al., 2018; Olle et al., 2013). Caregiver involvement in the treatment of individuals with ASD is
considered a critical component for obtaining effective intervention (National Research Council,
2001). However, minority, as well as Culturally and Linguistically Diverse (CLD) families, are
likely to receive fewer hours of services for their children with ASD (Lim et al., 2020a). Fewer
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hours of services may mean that these families have less opportunity to be involved in caregiver
training. Altogether, this may be an indicator of a larger issue of unique barriers that these
families face to access services or the tendency to underutilize healthcare services (Gabel, 2010;
Tommeras & Kjobli, 2017).
Minority families’ underuse of services can be due to several factors, either in
combination or individually, including (a) lack of financial resources, (b) lack of insurance
coverage, (c) limited knowledge of available services, (d) administrative barriers (e.g., detection
as undocumented immigrants), (e) absence of services available in some neighborhoods, and (f)
shortage of therapists who are culturally diverse or bilingual proficient (e.g., Gabel, 2010; Griner
& Smith, 2006; Lakes et al., 2009; Tommeras & Kjobli, 2017). Furthermore, CLD families in the
United States whose primary language is not English and whose cultural identity differs from the
dominant Anglo-American culture face additional obstacles to accessing services due to
language barriers (Dennison et al., 2019; Lim et al., 2020a).
Addressing the difficulties that CLD families face in accessing services that match their
culture and language has been challenging. First, there is a scarcity of empirical research on
culturally appropriate practices in the field of ABA when serving CLD families (Dennison et al.,
2019). This is particularly concerning because ABA is an evidence-based treatment and is highly
recommended for individuals with ASD (e.g., Eikensen, 2009; Lerman et al., 2016).
Additionally, previous research provides insufficient information on the participants’ race,
ethnicity, and home language, limiting the generalization of the results to CLD families (Pierce
et al., 2014). Second, there is a shortage of professionals who have acquired competency in
serving CLD individuals with disabilities and their families (e.g., Ding et al., 2019; Mitchell,
2016). The scarcity of bilingual or multicultural therapists also leads to a prevalence of
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delivering treatment in English regardless of the appropriateness of that practice with caregivers
with limited English proficiency (e.g., Dennison et al., 2019). Finally, international migration
and the languages spoken in the United States continue to increase and expand. For instance, in
2017, Mexico was the second-largest country of international migrants speaking Spanish as their
first language (13 million; United Nations, 2017). Although people of Latin American descent
represent the largest group of ethnically diverse children (United States Census Bureau, 2018),
Latino families tend to receive delayed ASD diagnoses and access to services (Magaña et al.,
2019). In addition to the lack of CLD therapists (Dennison et al., 2019), Latino families of
children with ASD may be on a long waiting list to receive services or might be receiving
services that do not meet their language needs (Lopez, 2014). Therefore, to reduce the known
disparity of healthcare access for CLD families (Beaulieu et al., 2018; LaClair et al., 2019), more
research is needed not only on culturally appropriate and linguistically adapted practices but also
on the effects of current practices when there is a mismatch between families and training
language.
In recent years there has been increasing awareness to consider cultural adaptations of
ABA services (e.g., Brodhead et al., 2014; Dennison et al., 2019; Li et al., 2017). Cultural
adaptations can be defined as the modifications made to a program or practice to appropriately
meet the needs and preferences of a particular group or community (Booth & Lazear, 2015).
Programs that are not culturally adapted have been shown to suffer high attrition rates and lack
effective findings (Castro et al., 2004). Thus, previous findings suggest that CLD families should
guide interventionists and provide context for better understanding parent-child interactions
(Forehand & Kotchick, 2016). Previous research has also shown that lack of cultural awareness
can result in failure of parent training programs (Forehand & Kotchick, 2016). For example,
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Asian American parenting has been characterized by a focus on obedience, discipline, and
respect for elders (Forehand & Kotchick, 2016) whereas a deep sense of personalismo, or
personal connection, and familismo, or reliance on the extended family, has characterized Latino
parenting values (Forehand & Kotchick, 2016). These values hold unique importance regarding
cultural norms for families that identify themselves as Latino (Kelley et al., 2020). For instance,
personalismo, such as face-to-face contact and cultural concordance, has been associated with
higher participation and comfort during training (Kelley et al., 2020). Without cultural
adaptations, training programs may include components that are incompatible with caregivers’
parenting values, resulting in reduced acceptance from caregivers (e.g., Castro et al., 2004;
Forehand & Kotchick, 2016).
Culturally sensitive trainings are those that seek to incorporate universal norms (e.g.,
parent-child dyad) with specific group norms (e.g., Latino families) and individual norms, such
as the family’s native language (Bernal et al., 1995). For instance, families that speak a language
other than the majority language may need information and access to service providers and/or
translators who speak the family’s native language to receive appropriate services for their child
with ASD (i.e., Lim et al., 2020a). A study by Tsami et al. (2019) examined caregiver training
with the support of translators for families that spoke multiple languages. The results showed
that 18 caregivers of children with ASD from eight different countries successfully learned to use
ABA-based treatment to evaluate their child’s inappropriate behaviors (e.g., screaming,
aggression) and teach appropriate communication skills (e.g., request; Tsami et al., 2019).
In a different study, Lim et al. (2020b) used video prompting intervention to overcome
the language barriers between English-speaking trainers and four Spanish-speaking Latino
caregivers of children with ASD. All mothers in the study learned how to instruct their children
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and all participants with ASD also improved their independent dressing skills (Lim et al.,
2020b). Together, Lim et al. (2020b) and Tsami et al. (2019) showed that with the assistance of
translators and the use of technology (e.g., video prompting), caregivers can be trained to use
ABA-based treatment at home and help bridge the language mismatch between caregivers and
trainers. During adapted training, the caregiver’s skills acquisition informs the training’s
effectiveness in increasing the individual’s performance. Behaviors that comprise indices of
happiness (e.g., smiling, grinning, laughing) can provide further insights into the caregiver’s
acceptability and involvement during training (Thomas et al., 2019). Indices of happiness during
the intervention may be an important indicator of well-being, interest, and preference (Thomas et
al., 2019). To better inform the training’s validity, it might be essential to consider how
comfortable CLD families felt during the social interaction with their trainers.
Although there has been research in which culturally adapted training has been
incorporated for CLD families living in the United States, there still remains a lack of literature
that evaluates the outcomes of using culturally adapted training in comparison to training without
these adaptations (e.g., Lim et al., 2020b; Tsami et al., 2019). The effect of providing training
without these adaptations, such as caregiver’s performance, indices of happiness, sense of
personalismo, and involvement, remains unclear. The aim of this dissertation is to address this
gap in the literature by analyzing the effects of cultural adaptions on caregiver and child
outcomes. Specifically, the study implements Behavior Skills Training (BST) to teach
caregivers, via telehealth, two commonly used ABA based instructional strategies: (a) matching
to sample based on an adapted discrete trial training (DTT), and (b) motor imitation skills during
play using an adapted reciprocal imitation training (RIT). The target demographic for this
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research was Latino caregivers with a young child with ASD who have limited English
proficiency.
BST is an evidence-based practice that uses a multicomponent training method of
instruction, modelling, rehearsal, and feedback (Erhard et al., 2019). BST is an efficient and
effective method to teach ABA-based strategies to caregivers of children with ASD (e.g., Dogan
et al., 2017; Miles & Wilder, 2009; Stewart et al., 2007). Telehealth utilizes electronic
communications such as videoconferencing to provide families that are at different locations
with clinical services (Puskin et al., 2006). DTT is a structured learning teaching procedure
grounded in ABA that helps fluency in acquiring different skill sets (e.g., Lerman et al., 2016).
DTT includes antecedent (i.e., discriminative stimulus), the learner’s response, and a
consequence (i.e., reinforcement; Lerman et al., 2016). RIT is a naturalistic intervention based on
ABA principles that teaches spontaneous imitation to young children with ASD (Cardon &
Wilcox, 2011; Penney & Schwartz, 2019). RIT involves following the child’s lead, modeling,
prompting, and reinforcement (Ingersoll, 2010; Ingersoll & Schreibman, 2006).
This dissertation seeks to answer the following research questions:
1. What is the caregiver’s performance (treatment fidelity) when training is delivered in
English and Spanish to Latin caregivers of children with ASD?
2. What are the findings of social validity measures of caregivers’ behaviors
(personalismo, involvement, indices of happiness, acceptability) when Latino
caregivers with limited English proficiency receive training in English and Spanish?
3. What is the impact of training delivered in English and Spanish to Latin caregivers on
their child’s skills acquisition?
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4. What is the training efficiency (length of sessions, number of sessions) when training
is delivered in English and Spanish on Latino caregivers of children with ASD?
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CHAPTER 2:
Training Culturally Diverse Caregivers to Decrease Their Child’s Challenging Behaviors:
A Systematic Review and Meta-analysis
Challenging behaviors can have serious deleterious consequences on a child’s health,
social interaction, and their family’s quality of life (Black, & Therrien, 2018; Emerson &
Einfeld, 2011; Vasilopoulou & Nisbet, 2016). The term challenging behavior describes broad
classes of conduct demonstrated by an individual that can jeopardize their physical safety or the
safety of others (Emerson & Einfeld, 2011). Without intervention, challenging behaviors such as
aggression and disruption have been reported to persist from childhood into adolescence (Einfeld
et al., 2006). Over time, the persistence of these behaviors can contribute to the use of physical
punishment (e.g., spanking) and undesirable negative interactions between family members (e.g.,
screaming and fighting; Ma & Grogan-Kaylor, 2017). Additionally, challenging behaviors can
generate social exclusion, systematic neglect and abuse, and lead to increased depression and
stress in families (Emerson & Einfeld, 2011).
The presence of challenging behaviors in children and adolescents could be analyzed
from the scope of the family’s social context and individual characteristics. For instance,
research suggests that children present more risk factors for developing behavioral disorders if
they are from lower socioeconomic groups (SES), ethnic minority families, if the individual
presents with a language delay, and if the individual has an intellectual disability (Bengi-Arslan
et al., 2002; Curtis et al., 2019; Emerson & Einfeld, 2011; Leijten et al., 2017). Nevertheless, the
individual’s family context and support can also have a positive impact on children’s behavior.
Research suggests that caregivers who learn how to facilitate language skill acquisition in
children with language delays may see a reduction of their child’s externalizing and internalizing
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challenging behaviors over time (Curtis et al., 2019). Similarly, caregivers of young children
with ASD who learn to teach communicative behaviors as a replacement for their child’s
challenging behaviors often see improvements, not only in their child’s behavior, but also in their
language outcomes (e.g., Postorino et al., 2017).
Caregiver Training
Given the negative side effects and impact of caregiver behaviors, it appears essential that
treatments for challenging behaviors include effective training for caregivers to prevent and
reduce not only the immediate, but also long-term impact of challenging behaviors. Through
training, caregivers can become the primary interventionists for preventing and treating their
child’s challenging behaviors. Further, caregivers can learn new skills to increase positive
parenting practices and tactics to effectively cope and manage challenging behaviors. Despite
research supporting the use of caregiver training to reduce challenging behaviors, minority and
immigrant families continue to face unique barriers to access services or tend to underutilize
healthcare services (Gabel, 2010; Lim et al. 2020a; Tommeras & Kjobli, 2017). Access to
training is also important because it can reduce the implementation of harsh disciplinary
strategies (e.g., Bjorknes et al., 2012; Bjorknes & Manger, 2012; Leijten et al., 2017). In fact,
timely intervention for caregivers can reduce disruptive and aggressive behaviors (e.g., López et
al., 2018; Postorino et al., 2017), and prevent children from developing behavioral disorders
(e.g., Eisenhower et al., 2016; Lakes et al., 2009).
One strategy for providing effective caregiver training to manage challenging behaviors
is through behavioral interventions. Interventions based on behavioral approaches are ones that
focus on environmental determinants that influence and maintain behaviors, commonly used in
the treatment of individuals with ASD and other developmental disabilities (e.g., Emerson &
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Einfeld, 2011). For instance, the Research Unit on Behavioral Interventions Parent Training
(RUBI-PT), have demonstrated positive results in reducing challenging behaviors in children
with ASD. RUBI-PT is an evidence-based treatment that teaches caregivers practical strategies
to decrease behaviors that interfere with the acquisition of daily living skills (Bearss et al., 2018).
For example, Burrell et al. (2020) delivered RUBI-PT in a group format for 18 English-speaking
families with children with ASD. After training, a reduction in challenging behavior was
demonstrated. Additionally, Tsami et al. (2019) successfully trained caregivers from eight
different countries via Telehealth to implement behavioral intervention strategies for reducing
challenging behavior exhibited by children with ASD. Translators helped to deliver the training
in the families’ native language (e.g., Turkish, Greek, Spanish, Russian, & Arabic; Tsami et al.,
2019). Caregivers learned to assess their children’s challenging behaviors (e.g., aggression) and
replace those challenging behaviors with an appropriate communication modality (e.g.,
requesting a break).
Another strategy for providing effective caregiver training to decrease challenging
behaviors is through the principles of social learning theory and operant conditioning. For
instance, the Oregon Model of Parent Management Training (PMTP) is an evidence-based
caregiver training intervention that has successfully been implemented with at-risk families with
preschool-age children through adolescents. PMTP has been culturally adapted to several
different countries (e.g., USA, Canada, Norway, Iceland; Forgatch & Kjobli 2016; Scavenius et
al., 2020) and focuses on teaching caregivers how to proactively prevent and reduce challenging
behaviors in their children through non-punitive methods.
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Access to Services
Multiple factors can affect CLD families’ utilization of services, for example, the degree
of acculturation, the reason for immigration, degree of ethnic identity, expectations concerning
the appropriateness of particular behaviors, and the social context of challenging behaviors
(Emerson & Einfeld, 2011; Forehand & Kotchick, 2016). International migration and the
languages that are spoken worldwide continue to increase and expand to different countries. For
example, in 2017 the highest number of international migrants were found in Asia (80 million),
followed by Europe (78 million) and North America (i.e., Canada and the U.S.; 58 million). In
North America, 50 million families immigrated to the United States (United Nations, 2017) with
India being the largest country of origin of international migrants (17 million), followed by
Mexico (13 million; United Nations, 2017), all of which speak multiple different languages.
Families who have recently immigrated often experience difficulties with the majority language
or non-native language (Leijten et al., 2017). In 2018, 78.1% of the American population spoke
English only, while 21.9% spoke a language other than English (American Community Survey,
2017). Therefore, to increase service availability and improve participation of CLD families in
health services and training, culturally sensitive techniques (e.g., that consider a family’s
background and language) are vital.
Cultural Adaptations
To encourage participation from CLD families, Bernal et al. (1995) proposed an
ecological validity framework for developing culturally sensitive treatments or adapting existing
treatments. This framework consists of eight dimensions including (a) language (i.e., mechanical
translation as well as familiarity with cultural knowledge and expression of emotions), (b)
persons (i.e., ethnic and racial similarity between client and therapist and the therapist’s own
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culture), (c) metaphors (i.e., symbols, concepts, refrains, and images), (d) content (i.e., cultural
information about values, customs, traditions, history, and social context), (e) concepts (i.e.,
degree to which the treatment concepts are aligned with the culture and context), (f) goals (i.e.,
support positive and adaptive values from the culture of origin), (g) methods (i.e., development
and adaptation of treatment methods), and (h) context (i.e., social, economic, and political
context of the intervention; Bernal et al., 1995).
An example of a program that has used the Bernal framework to culturally adapt an
intervention to meet the needs of Latino families is Transitioning Together (Kuhn et al., 2020).
“Juntos en la Transición”, is a program designed to teach caregivers how to support their child
with ASD transition into adulthood (Kuhn et al., 2020). The success of this program highlights
the importance of culturally sensitive training programs. That is, caregiver training should be
modified to accommodate the family’s needs. As such, characteristics of specific cultures and
ethnicities must be taken into consideration in order for training programs to be relevant to the
family and to promote and sustain parenting participation (Tamm et al., 2005).
Present Study
The deteriorative impact of challenging behaviors on the family’s quality of life and the
increase of multilingual and multicultural societies highlights the need to align effective
caregiver training to diverse families. Yet, the dominant culture and languages are often
prevalent when it comes to service delivery. The (a) overall effectiveness of training strategies
for linguistically diverse caregivers and (b) the status of the area of research pertaining to
linguistically diverse families and the reduction of challenging behavior remain unknown. The
current systematic review and meta-analysis evaluated caregiver training interventions for
parents of children with challenging behaviors who do not speak the majority language (e.g.,
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Dutch in the Netherlands, English in the United States). Specifically, this systematic review and
meta-analysis had four research questions:
1. What types of caregiver training interventions have been provided for families with
limited proficiency in the majority language and have children with challenging
behaviors?
2. What cultural adaptations were used in the trainings?
3. What were the effects of the interventions on caregiver and child or adolescent
outcomes?
4. What was the quality of the research designs used?
Method
The procedures used in this systematic review and meta-analysis were in accordance with
PRISMA guidelines (Moher et al., 2009). Consultation of the Cochrane Library took place to
ensure that there were no other syntheses investigating the impact of training for caregivers with
limited proficiency in the majority language, and who had a child who engaged in challenging
behavior. To promote transparency, this systematic review and meta-analysis was registered with
PROSPERO international prospective register of systematic reviews (PROSPERO, n.d).
In July 2020, five electronic databases (i.e., PsychINFO, Education Source, Cumulative
Index of Nursing and Allied Health Literature [CINAHL], Educational Resources Information
Center [ERIC], and Communication & Mass Media Complete) were searched using a
combination of the following terms: (a) autism or Asperger* or disability* or disorders or
“developmental disability”, (b) parent* or mother or father, (c) “non English” or “limited
English” or “English as a second language” or “English second language” or Spanish or (English
L2 proficient*) or bilingual, and (d) treatment or therapy or intervention or training or coach*.
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The search was limited to peer-reviewed studies published in English or Spanish from 1970 to
2020. Ancestry searches of included studies were subsequently conducted.
A total of 1,919 records were identified from the initial database search. Title and
abstracts were examined to remove duplicates, pilot studies, and dissertations. Studies were also
removed if they were non-intervention studies (i.e., did not teach skills to caregivers), children
did not engage in or were not at risk of developing challenging behavior, and if studies included
participants that were proficient in the majority language. This resulted in 76 articles that were
subject to full-text screening. The application of the inclusion criteria to all full-text articles was
independently conducted by the first and second researcher, resulting in a 97.3% agreement.
Disagreements were discussed until a consensus was reached between the researchers. A total of
13 articles met the inclusion criteria (see Figure 1).
Inclusion Criteria
In order to be included in the current systematic review and meta-analysis, articles
needed to meet the following criteria including (a) used an experimental design (e.g., randomized
control trial, single-case design), (b) included both caregiver and child outcomes. Both outcomes
were considered to analyze the training’s effectiveness on caregiver behavior and subsequent
reduction of the child’s challenging behavior. (c) Implemented an intervention that was designed
to increase positive parenting practices, and/or decrease negative caregiver behaviors to reduce
children’s challenging behaviors, (d) include at least one caregiver with limited proficiency in
the majority language, and (e) studies were published or were available in English or Spanish
regardless of the linguistic background of the participants (e.g., French, Mandarin).
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Figure 1

Screening
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Flowchart of included studies
PsychINFO
January
1970 to
July 2020
(n= 824)

Education
Source
January
1970 to July
2020
(n = 286)

CINAHL
January
1970 to
July 2020
(n = 209)

Non-Duplicate Citations
Screened (n = 1,413)

Eligibility

Inclusion/Exclusion
Criteria Applied

Communication
& Mass Media
Complete
January 1970 to
July 2020
(n = 454)

Studies identified
through ancestral search
of reference titles,
(n = 81)
Articles Excluded after
Title/Abstract Screen
(n = 1,418)

Articles Retrieved (n = 76)

Inclusion/Exclusion
Criteria Applied
Included

Eric
January
1970 to July
2020
(n = 80)

Articles Excluded after
Full Text Screen
(n= 55)

Articles Included (n = 13)

Data Extraction and Coding
The following information was extracted from all included articles and summarized in
Tables 1-3: characteristics of the caregiver training intervention (e.g., country, target population),
the cultural adaptations (e.g., the language of intervention, ethnicity, setting), and the effect sizes
for treatment outcomes and quality indicators. We randomly selected 40% of the articles and a
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second researcher verified the extracted data. Disagreements were resolved through consensus
coding.
Coding for cultural adaptations followed the eight dimensions of the ecological validity
framework (Bernal et al., 1995). Study quality was measured in terms of the standards reflected
in the What Works Clearinghouse (WWC) Standards Rating (Institute of Education Science,
2017). The studies were rated as “Meets Standards Without Reservation” when the experimental
study randomly assigned the participants and had low sample attrition. Studies were rated as
“Meets Standards with Reservations” if the study randomly assigned participants and had high
sample attrition but baseline was equivalent. Lastly, studies were rated as “Does not Meet
Standards” if the study used random assignment but had high sample attrition and baseline
equivalence was not established.
Data Analysis
Effect sizes were estimated using Hedges g. Hedges g was used because it adjusts for small
sample sizes (Lipsey & Wilson, 2001). When available, means and standard deviations were
used to calculate Hedges g. Otherwise, a 1-way F test, 2-way F test, or Cohen’s d were used to
derive Hedges g. All estimations and analyses were conducted in R-studio, version 1.3.1093 (R
Core Team, 2014; R Studio, 2012); a second researcher independently calculated effect sizes for
40% of the articles. Agreement on the calculations was 93%. Disagreements were resolved by
verifying the primary source and the primary and secondary researcher simultaneously rerunning the R-code. To further analyze the impact of the training on the caregiver and the child,
a robust variance estimation analysis was conducted in R using the Robumeta package (Fisher &
Tipton, 2015) to perform the random-effect model. When data were not available to calculate the
effect size and variance in the article, authors were emailed for additional information. One
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author was contacted but did not respond. Treatment effects were estimated for several
dependent variables including positive parenting practices, negative caregiver behavior, and
child and adolescent challenging behaviors.
Positive parenting practices were defined as any behavior displayed by the caregiver that
had the desired impact on the child’s development and on the family (e.g., clear expectations,
parent involvement, praise, and incentives, etc.). Negative caregiver behaviors were defined as
any caregiver behavior that had a detrimental impact on the child’s development and on the
family (e.g., depression, physical punishment, stress, etc.). Child and adolescent challenging
behaviors were defined as undesired behavior displayed by the child that had a negative impact
on the child’s family dynamic, school and social life (e.g., externalizing problems, aggression,
etc.). Studies that reported multiple effect sizes from the same sample (e.g., two effect sizes
based on two challenging behavior measures), a random-effects robust standard error estimation
technique developed by Hedges, et al. (2010) was conducted to account for the statistical
dependencies. To determine the impact of study quality on treatment outcomes, a moderator
analysis was conducted. Publication bias was analyzed using the Metafor package in R studio on
the caregiver and child outcome. Publication bias was conducted following three steps to
determine the distribution and influence of small sample studies. First, the effects were visually
analyzed using a funnel plot. Then, to determine the influence of potential missing studies, trim
and fill were examined (Stuck et al., 1998; Duval &Tweedie, 2000). Finally, to test the
hypothesis of small-study bias, a linear regression was conducted (Egger’s regression statistical
test; Egger et al., 1997).
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Results
A total of 1,919 unique records were identified; 13 articles were eligible for inclusion in
the current study. Two studies were not included in the analysis (i.e., Bjorknes et al., 2012; Reid
et al., 2001). Bjorknes et al. (2012) reported on findings from the same group of participants as
Bjorknes and Manger (2012) that is summarized in this systematic review and meta-analysis.
Reid et al. (2001) analyzed data from two prior intervention studies, a quasi-experimental study
(Webster-Stratton & Hammond, 1998) and Webster-Stratton et al. (2001) that is included in this
systematic review and meta-analysis. Altogether, the 11 included articles were written in
English, published in peer-reviewed journals between 1986 and 2020, and all used randomized
control trial designs. No studies that utilized single-case design methodologies met the inclusion
criteria. Most of the studies that utilized single-case design methodologies to evaluate training
for limited proficiency caregivers in the majority of language did not provide both caregiver and
child outcomes.
Caregiver Training Characteristics
A summary of the training characteristics of included studies is provided in Table 1. Most
of the studies were conducted in the United States (k =9) and two were conducted in Norway and
the Netherlands, respectively. Participants (N = 2,222) were all minority families and were
categorized as low SES. From the studies that reported the caregiver’s gender (k = 7; Bjorknes &
Manger, 2012; Ceballos & Bratton, 2010; Leijten et al., 2017; Magaña et al., 2020; PrietoBayard & Baker, 1986; Webster-Stratton et al., 2001), most of the studies were conducted with
mothers (80%) who were, on average, 33.7 years old.
From the studies that focused on young children’s challenging behavior (i.e., six years
and under; k=6; Bjorknes & Manger, 2012; Ceballos & Bratton, 2010; Leijten et al., 2017;
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Magaña et al., 2020; Prieto-Bayard & Baker, 1986; Webster-Stratton et al., 2001); most were
male participants (62.5%) with a mean age of 5.2 years old. Half of the studies that focused on
younger children were conducted with typically developing children (k = 3); and the other half
with children with disabilities (e.g., ASD, conduct disorder). Similarly, the majority of the
adolescent’s participants were male (63%) with a mean age of 14 years old. All of the included
studies were conducted with typically developing adolescents, except for one study that had
adolescent participants with a psychiatric diagnosis (Szapocnik et al., 1986).
Table 1
Characteristics of the Caregiver Training Intervention
Citation

Bjorknes
& Manger
(2012)

Ceballos &
Bratton
(2010)

Country;
Design

Norway;
Randomized
group

United
States;
Randomized
group

Target population
(Sample Size)

Muslim immigrants’
mothers (n = 96)
Children with CB
(n = 96)
Teachers (n = 82)

Low-income Latino
immigrant parents
(n = 48)
Children with CB
(n = 48)

Dependent
Variables

Mother’s
positive and
negative PP.
Family
satisfaction
w/intervention.
Child’s CB,
and social
skills.

Intervention
Intervention: Parent Management
Training - Oregon Model (PMTO).
Group sessions, based on didactic
teaching, role play, modeling, home
practice assignments and social
interaction model.
Topics: Expanded focus on specific
components (e.g., large sibling group,
emotion control). Based on the Handbook
for Somali and Pakistani mothers.
Dosage: 18 weeks 2 h duration (n = 50).
Control: Waiting List (n = 46).

Family stress
level.
Child’s CB.

Intervention: Child Parent Relationship
Therapy (CPRT). Group sessions, based
in role play.
Topics: Reduce parent stress level.
Conducting nonverbal play therapy
sessions (e.g., caregivers learn how to
maintain eye contact, identify the child’s
feelings, using encouragement) sessions
to reduce externalizing and internalizing
child CB.
Dosage: 11 weeks 2 hrs. session (n = 24).
Control: No intervention (n = 24).
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Table 1 (continued)
Citation

Leijten et
al. (2017)

Magaña et
al. (2020)

Martinez
& Eddy
(2005)

Country;
Design

Target population
(Sample Size)

Netherlands;
Randomized
group

Ethic minority
mothers with low SES
(n = 154)
Children with
disruptive behavior,
CD or ADHD
(n = 154)

Caregiver’s
positive and
negative PP
and stress.
Child’s CB.

Latina mothers
(n = 96)
Children with ASD (n
= 96)

Intervention: Psychoeducation program.
In-home sessions, based on presentation
lesson, discussion, and video clips.
Topics: Understanding child
development, and evidence-based
methods to address the core features of
ASD. Advocate at school, play and learn
together, encourage communication,
Mother’s
helping your child make friends, CB is
empowerment, communication, how to reduce CB,
confidence,
recognize stress, depression, and
positive PP.
expanding social support.
Child’s CB,
Dosage: weekly 14 lessons (n = 42).
communication Control: Waiting list; receives usual care
skills, services (e.g., speech and occupational therapy)
used and ASD and participate in support groups (n =
severity level.
54).

Spanish-speaking
Latino caregivers
(n = 73)
Adolescents at risk of
CB (n = 73)

Intervention: Parent Management
Training intervention (PMT). Group
sessions, based on instruction, modeling,
role play and discussions.
Topics: Parent empowerment, selfefficacy, strong Latino roots, effective
Caregiver’s
family communication, roles in the
positive PP,
family, problem solving, bridging
intervention
cultures, giving good directions, being
feasibility and positive and encouraging success,
satisfaction.
teaching new skills, discipline and limit
Adolescent’s
setting, balancing discipline, and
CB,
encouragement, monitoring and
adjustment,
supervision for school success.
depression, and Dosage: 12 weekly, 2.5 hrs. session (n =
academic
37)
success.
Control: No intervention (n = 36)

United
States;
Randomized
group

United
States;
Randomized
group

Dependent
Variables
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Intervention
Intervention: The Basic Incredible Years
Parenting Intervention. Group session,
based on brainstorm and role-play during
sessions.
Topics: Play, coaching of social,
emotional and academic skills, praise and
rewards, effective limit setting, and
handling misbehavior (e.g., ignore and
time-out techniques).
Dosage: Weekly 2 hrs. sessions (n =
107).
Control: Waiting list (n = 47).

Table 1 (continued)
Citation

Pantin et
al. (2003)

PrietoBayard &
Baker
(1986)

Santisteban
et al.
(2003)

Country;
Design

Target population
(Sample Size)

United
States;
Randomized
group

Low-income Hispanic
immigrant caregivers
(n = 167)
Adolescent at risk of
CB (n = 167)

United
States;
Randomized
group

United
States;
Randomized
group

Spanish-speaking
caregivers (n = 20)
Children with
Developmental
Disability (n = 20)

Hispanic caregivers (n
= 126)
Adolescents with CB
(n =126)

Dependent
Variables

Caregiver’s
positive PP.
Adolescent’s
CB, and
academic
achievement.

Intervention
Intervention: Familias Unidas. Group
sessions, based on problem posing,
participatory exercises and discussions.
Topics: Engagement on the program,
promoting parental investment by
introducing the three primary adolescent
worlds (family, peers, and school) and by
eliciting parental concerns; fostering
parenting skills for decreasing adolescent
CB and increasing academic
achievement/school bonding.
Participatory learning model.
Dosage: 9 month, weekly 1 hr. session (n
= 96).
Control: No intervention (n=71).

Caregiver’s
positive PP,
knowledge,
and teaching
skills.
Child’s CB.

Intervention: Self-help teaching and
behavior problem management. Group
sessions, based on minilectures,
videotapes, guided discussions, and
modeling.
Topics: Self-help skills, play skills, use of
reinforcement, management of off-task
behaviors based on behavioral principles.
Dosage: 10 weekly 2 hrs. session (n = 9).
Control: delay training (n = 11).

Family
functioning.
Adolescent’s
CB.

Intervention: Brief strategic family
therapy (BSFT). Family therapy based on
reflections, redirection, participation.
Topics: Transforming the ways in which
the family functions. Treatment consists
of 3 categories: joining, diagnosing,
restructuring.
Dosage: 4 to 20 weekly 1 hr. session (n =
80).
Control: Participatory-learning
adolescent group (GC). Adolescent
groups, based on discussions.
Topics: Discuss and solve problems
amongst themselves, encouraging group
cohesion, disseminating information.
Dosage: 6-16 weekly, 90 min session (n
= 46).
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Table 1 (continued)
Citation

Country;
Design

Target population
(Sample Size)

Santisteban
et al.
(2011)

United
States;
Randomized
group

Hispanic caregivers (n
= 28)
Adolescents with
substance abuse
disorder (n = 28)

Szapocznik
et al.
(1986)

United
States;
Randomized
group

Cuban American
families (n = 31)
Adolescents with
psychosocial
dysfunction (n = 31)

Dependent
Variables

Caregiver
positive PP.
Adolescent’s
CB.

Intervention
Intervention: The Culturally Informed
and Flexible Family-Based Treatment for
Adolescents (CIFFTA). Family therapy,
based on individual interventions and
psycho-educational modules.
Topics: Family-based intervention, an
adaptive intervention that includes a
flexible treatment manual and multiple
treatment components. Individual
treatment psycho-educational modules to
adolescents alone and some parenting
modules.
Dosage: 16 weeks, two-session per week
(n = 14).
Control: Traditional Family Therapy
(TFT). Individual treatment, based on
psycho-educational modules.
Topics: Structural family therapy and
adolescent drug abuse treatment.
Dosage: 16 weekly sessions (n = 14).

Family
functioning,
bicultural
involvement,
and
acculturation.
Adolescent CB
and psychiatric
status
schedule.

Intervention: Bicultural Effectiveness
Training (BET). Based on, exercise and
discussions.
Topics: Structural family change through
structural family therapy concepts; Phase
I introduction to biculturalism, culture,
and culture conflict. Phase II family
composition styles, relational styles,
stress, and family conflict. Phase III
prepare the family to complete the BET
sequence.
Dosage: 12 treatment sessions (n = 16).
Control: Structural Family Therapy
(SFT).
Topics: Techniques to join and
restructure or change production. The
facilitator restructures by promoting,
facilitating, suggesting, and directing
alternate organizations and interactional
patterns. The therapeutic process is,
joining, diagnosing and planning and
restructuring.
Dosage: 12 treatment sessions (n = 15).
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Table 1 (continued)
Citation

Country;
Design

Target population
(Sample Size)

Dependent
Variables

Intervention
Intervention: The Basic Incredible Years
Parenting Program. Group sessions based
on discussions, role play weekly
activities and stories, and homework
assignments.
Topics: Teaches positive discipline
strategies, effective parenting skills,
strategies for coping with stress, and
ways to strengthen children’s social
skills. The content had videotape
vignettes, questions to explore, parents
encouraged problem solving, emphasized
self-management, and empowered.
Playing with your child, helping to learn,
using praise and encouragement,
effective limit-setting, handing
Caregiver
misbehavior, teaching problem solve,
positive and
giving and getting support.
negative PP.
Dosage: 12 weekly, 2 and a half hour
Head Start mothers (n Parent-Teacher session (n =191).
= 272)
bonding.
Control: Regular Head Start program
United
Children with CB
Child’s CB.
Topics: Stress management, nutrition,
WebsterStates;
(n = 272)
Teacher
self-care, and dental care.
Stratton et Randomized Head Start teachers (n classroom
Dosage: 11 weekly parent group 2 to 3
al. (2001) group
= 61)
management.
hrs. session (n = 81)
Note. CB, challenge behavior; CD, conduct disorder; ADHD, attention-deficit hyperactivity disorder; ASD, autism
spectrum disorder

Intervention Characteristics
With the exception of two studies that implemented The Basic Incredible Years
Parenting intervention (i.e., a culturally sensitive evidence-based program that focused on
caregivers’ common challenges), studies in the current systematic review and meta-analysis
utilized different programs and methods. In general, caregiver training was provided in group
format (k = 8), family therapy (k = 2), or in-home therapy (k = 1).
All the included studies aimed to teach caregivers strategies to reduce their child’s
challenging behaviors, such as internalizing and externalizing behaviors (e.g., aggression,
noncompliance). All caregivers were taught new skills to increase positive parenting practices
(i.e., appropriate discipline, use of praise and incentives, set clear expectations) mainly through
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group discussions (k = 8) and role-play (k = 3). Five studies also aimed to reduce negative
caregiver behavior (i.e., harsh discipline, physical punishment, parent stress) through reflections
and family therapy. On average, interventions lasted for 16 weekly 1.8-hour sessions. Some of
the studies provided a different intervention or business as usual as a control group (k = 5). An
average of 13 sessions were implemented with control groups with a mean of 3-hour session.
Other studies had waiting lists (k = 4), or did not offer an alternative intervention (k= 3).
Cultural Adaptations
Results of the cultural adaptations during caregiver training interventions are presented in
Table 2. Participants in the included studies were Hispanic families (k = 8), or families from
diverse backgrounds (e.g., Pakistani, Somali, Caucasian; k = 3). The majority of the trainings
were provided in one setting such as a community center (k = 7), school (k = 3), home (k = 3), or
clinic (k = 1). Only three studies offered training in multiple sites (e.g., at school and at a center)
and one study did not specify a location. Most participants were recruited from multiple sites,
such as schools (k = 7), public services or local communities (k = 5), and clinics (k = 3); only one
study recruited participants via radio and T.V. announcements.
Table 2
Cultural Adaptations of the Caregiver Training Intervention

Citation

Bjorknes
& Manger
(2012)

Language of
instruction;
Ethnicity

Norwegian,
Urdu and
Somali;
Pakistan 59%
Somali 41%

Setting;
Implementer
Setting: Center
Implementers:
Bilingual assistants
(link workers from the
same culture), PMTO
therapists,
psychologists or social
workers.
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Cultural Adaptation
Recruitment: Local communities, public services and
families’ network.
Language: Assessments and material were translated;
and translators as needed.
Person: Bilingual trainers from the same culture.
Content: Gender segregation to comply with Islamic
religious and social norms for Muslim communities;
training followed religious norms.
Method: Intervention was community-based, and was
divided into ethnically homogenous groups.

Table 2 (continued)

Citation

Ceballos &
Bratton
(2010)

Leijten et
al. (2017)

Magaña et
al. (2020)

Language of
instruction;
Ethnicity

Spanish;
Hispanic 100%

Dutch;
Caucasian
55.05%
Moroccan
24.85%
Turkish 9.15%
Other 10.95%

English and
Spanish;
Hispanic 100%

Setting;
Implementer

Cultural Adaptation

Setting: School
Implementer: Doctorallevel bilingual
counselor

Recruitment: Head Start and Title I prekindergarten
classrooms.
Language: Assessments and material were translated.
Assessments were offered to be completed by the
caregiver or in an interview format.
Persons: Bilingual Latina immigrant trainer.
Metaphors: Use of Latino names in manuals and
Spanish acronyms.
Content: Creating “familismo” through sharing food
from their country of origin and “personalismo”
through weekly phone calls.
Method: Acculturation level to participate in the study
was considered.
Context: Extra training sessions about Latino’s values
for socialization and interpersonal relationship. Offer
one-on-one make up sessions; flexibility with schedule
during sessions; free child care and snacks.

Setting: Community
centers or School.
Implementer: Certified
bachelor’s master’s or
Doctoral clinicians.

Recruitment: Referred for disruptive child behavior to
outpatient clinics or from deprived neighborhood.
Language: Interpreters if needed. Assessments were
administered orally to reduce stigma and mistrust.
Persons: One Turkish and one partly Moroccan
clinician.
Metaphors: Brief video was use of a mother-child
interaction, pictures were added to the homework to
make them easier to understand.
Content: Only mothers were recruited to align with
cultural norms of Moroccan and Turkish families.
Method: Collaborative approach were parents are seen
as the experts of their own children.
Context: Offered coffee welcoming meeting, free child
care.

Setting: in-home
Implementer:
Promotoras and
graduate students.

Recruitment: Support groups of Latino parents of
children with ASD, community organizations and
schools.
Language: Flyers, material and resources in English
and Spanish.
Person: Peer-mentor model which Latino mothers with
children with ASD served as peer educators or
“promotoras.”
Content: use of “personalismo” by sharing personal
experience from the “promotoras.”
Context: Extend child age inclusion criterial to 8 years
old maximum because Latino children tend to be
diagnosed later. Shared with family’s local community
service resources.
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Table 2 (continued)

Citation

Language of
instruction;
Ethnicity

Setting;
Implementer

Cultural Adaptation

Martinez
& Eddy
(2005)

Spanish;
Hispanic 100%

Setting: Center
Implementer:
“entrenadores” coaches

Pantin et
al. (2003)

Spanish or
English
Hispanic 100%

Setting: Family center
and home
Implementer: Hispanic
master’s facilitators.

PrietoBayard &
Baker
(1986)

Santisteban
et al.
(2003)

Spanish
Hispanic 100%

Not specified
Hispanic 100%

Santisteban Spanish and
et al.
English
(2011)
Hispanic 100%

Setting: Center
Implementer:
counselors, doctoral
clinical psychologist.
Setting: center o clinic.
Implementer:
Psychiatrists,
psychologists, and
master’s levels
counselors.

Setting: center
Implementer: Bilingual
master assessors
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Recruitment: Word-of-moth, person-to-person contacts,
school and from community events (e.g., school
orientation, church, social service).
Language: Assessments were administered orally in
Spanish; the material was provided in English or
Spanish. Written and pictorial session information.
Method: The intervention was developed through a
collaborative project team, Centro Latino Americano,
community partners, and senior Latino family and pilot
with five Latino families from the community. Focus
groups of Latino parents to determine cultural validity.
Context: Weekly phone calls with the families.
Recruitment: Sending letters to middle schools in lowincome areas of Miami.
Language: Assessments were administered orally to
the parents on their preferred language.
Person: Hispanic bilingual trainers.
Method: Trainers received training in sensitivity to
both Hispanic and American culture.
Recruitment: Agency staff and collaboration with a
specialized center for children with developmental
disability.
Language: Material and training were in Spanish;
assessments were administered orally to the parents;
bilingual trainer.
Person: Hispanic students took care of the children.
Methods: Adaptations to the standard program to make
it accessible to Spanish-speaking families, and to meet
the family’s particular needs. Community-based
parent-training program.
Context: Trainings offered in the afternoon to
accommodate working parents, and child care was
provided.
Recruitment: Self-referred or referred by a school
counselor.
Language: Interview and assessments were
administered to the caregivers in Spanish if preferred.
Recruitment: Referred by a local Juvenile Addiction
Receiving Facility and by Department of Juvenile
Justice Division program.
Language: Assessments were chosen to be appropriate
to the Hispanic population; assessments and materials
were provided in Spanish or English; bilingual trainer
Content: Training integrated themes that are relevant
for Hispanic families.

Table 2 (continued)
Language of
instruction;
Ethnicity

Setting;
Implementer

Szapocznik
et al.
(1986)

Not specified
Hispanic 100%

Setting: Not specified.
Implementer: Master’s
counseling/clinical
psychologist or clinical
social worker.

Cultural Adaptation
Recruitment: Public service announcement (radio and
T.V.), referrals from school, juvenile court, and other
social agencies serving adolescents.
Language: Material translated to Spanish.
Method: Training related to biculturalism, culture
conflicts and acceptance.

WebsterStratton et
al. (2001)

Not specified
Caucasian
36.8%
African
American 19.1%
Hispanic 18.0%
Asian American
22.1%
Native
American 1.5%
Combination
2.2%

Setting: Home and/or
school
Implementer: Bilingual
master degree trainers,
Bachelor’s degrees
social worker,
psychologist or human
services

Recruitment: Head Start family service workers and
teachers recruited families.
Language: Material translated into Vietnamese and
Spanish; bilingual trainers.
Content: Material from a variety of ethnic and
socioeconomic backgrounds.
Context: Individually make up sessions during home
visits.

Citation

Language and Persons
Across all studies, language was the most common adaptation. All trainings were adapted
to the language spoken by the participants. Four studies let participants choose to receive the
training in different languages (e.g., Norwegian, Urdu, and Somali). Three other studies provided
training in Spanish only for Hispanic families. The studies that provided training in the majority
language had interpreters available to translate to the linguistically diverse caregivers (e.g.,
Leijten et al., 2017). The materials and assessments were also translated (k = 11). Some studies
administered the assessment orally, in an interview format, to account for the possibility of
reading limitations and prevent mistrust or misunderstanding (k = 5). Another common
adaptation was the presence of a trainer from the same ethnic or racial background. Six studies
had bilingual trainers or interpreters from the same culture as participating families. Other
studies had trainers that shared more than culture with the family. For instance, Magaña et al.
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(2019) utilized “promotoras” who were Latina mothers that had children with ASD, similar to
participant families.
Metaphors, Content, and Concepts
All of the trainings were translated to the family native’s language; however, some also
used concepts or symbols that were associated with that group of participants’ social culture (k =
2). For example, Ceballos and Bratton (2010) used Latino names on the manuals and Spanish
acronyms to help caregivers remember the information. One Study (i.e., Leijten et al., 2017) used
brief videos of a mother and a child from the same culture to model new social interactions and
added culturally appropriate pictures to the material to make it easier to understand. Moreover,
adaptations were made to address the uniqueness of the group’s values and traditions (k = 6).
Two studies (i.e., Bjorknes & Manger, 2012; Leijten et al., 2017) implemented gender
segregation to comply with the Islamic religion as well as to align with Moroccan and Turkish
norms. According to Bjorknes and Manger (2012), these cultural adaptations improved the
engagement and acceptability of the participants leading to better retention of ethnic families.
Two studies (i.e., Ceballos & Bratton, 2010; Magaña et al., 2020) strengthened “personalismo”
by sharing personal experiences from the trainers to the caregivers, through weekly phone calls,
and by sharing food from their country of origin. Another study integrated relevant themes for
Hispanic families (Santisteban et al., 2003). One study (i.e., Webster-Stratton et al., 2001) also
provided training to culturally diverse caregivers by adding examples from various ethnic and
sociocultural backgrounds.
Goals, Methods and Context
Treatment methods were adapted in seven studies. Before implementing the training, one
study was piloted to obtain feedback from the families on cultural appropriateness (Martinez &
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Eddy, 2005). Also, they implemented focus groups to determine each piloted intervention’s
cultural validity. Another study (i.e., Pantin et al., 2003) included sensitivity training on Hispanic
and American culture for interventionists. Additionally, some trainings (a) divided participants
into ethnically homogenous groups, (b) considered the acculturation level of the participants to
adapt the intervention, (c) added training related to biculturalism and culture conflict to their
intervention, and (d) used a collaborative approach where the caregiver was seen as the expert of
their own children (e.g., Leijten et al., 2017). This collaborative approach encouraged caregivers
to find the solution that matched their own cultural and personal norms.
Seven studies changed the context to adapt the training to the families’ needs and
characteristics. For instance, to meet the participants’ social and economic needs were addressed
by offering make-up sessions and flexible schedules to accommodate working caregivers (k = 3)
and by offering weekly phone calls to remind families about sessions. Other researchers offered
free childcare, and provided snacks or coffee (k = 3). These adaptations helped to reduce access
barriers. Additionally, one study (i.e., Magaña et al., 2020) extended the child age inclusion
criteria because Latino caregivers tend to obtain diagnoses for their children later than White
caregivers.
Main Effects and Quality Indicators
Six studies (Table 3) received the rating of “Meets Standards without Reservation”.
Three studies received the rating of “Meets the Standards with Reservations” due to a high
attrition rate. Two studies “Did Not Meet the Standards” due to missing information on the
sample size before intervention. Lastly, we could not perform a categorical moderator analysis
on whether articles met WWC standards due to insufficient numbers of studies in each category
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(i.e., a minimum of four studies per subgroup is required for the categorical moderator analyses;
Fu et al., 2011).
Table 3
Effect Sizes and Quality Indicators

Citation

Bjorknes &
Manger
(2012)

Ceballos &
Bratton
(2010)

Leijten et
al. (2017)

Magaña et
al. (2020)

Martinez &
Eddy
(2005)

Pantin et al.
(2003)

T-C

Effect Size (Hedges’ g) on
Caregiver DV
Mother positive PP:
Appropriate discipline.
0.14
Positive parenting.
0.56
Mother negative PP:
Harsh discipline.
-0.42
Harsh for age.
-0.38

T-C

Caregiver negative
behavior: Stress level
(PSI).

T-C

Caregiver positive PP:
Appropriate discipline.
Praise & incentives.
Clear expectation.
Caregiver negative PP:
Harsh discipline.
Physical punishment.
Parenting stress (PSI).

T-C

Mother positive PP:
Confidence.
Frequency of using
strategies.
Helping child learn.

T-C

Caregiver positive PP:
Overall effective
parenting.
Positive involvement.
Monitoring.
General parenting.
Homework engagement.
Appropriate discipline.
Skill encouragement.

T-C

Caregiver positive PP:
Parental investment.

-1.66

Effect Size (Hedges’ g)
on Child DV
CB:
CP
composite.
ECBI
composite.
CB (CBCL):
Internalizing
problems.
Externalizing
problems.
Total
problems.

-0.34

WWC;
Treatment
Fidelity

Followup

Meet standards
without
reservations; NR

NA

-2.13

Meet standards
without
reservations; NR

NA

-0.34
-0.41
-0.03

Meet standards
without
reservations;
NR

Threemonths
later

0.03

Meet standards
with reservations

Fourmonths
later

-0.44

-1.84
-1.69

0.19
0.62
-0.08
-0.65
-0.54
0

CB (ECBI):
Intensity.
Problem.
Aggression.

0.84
0.41
0.26

CB:
Challenging
behavior.

0.41
0.07
-0.21
0.61
0.03
0.04
0.46

CB (PCBCL):
Aggression.
Externalizing.

0.25

CB:
Behavior
problems.
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-0.42
-0.40

-0.32

Meet standards
without
reservations;
99% for 100% of
the group
sessions.
Does not meet
the standards;
80% or above for
25% of all group
sessions.

NA
Threemonths
later

Table 3 (continued)

Citation
PrietoBayard &
Baker
(1986)

Santisteban
et al.
(2003)
Santisteban
et al.
(2011)

Szapocznik
et al.
(1986)

T-C

Effect Size (Hedges’ g) on
Caregiver DV
Caregiver positive PP:
TI home teaching.
TPT Teaching
1.07
proficiency.
NR

T-C

Family positive
functioning:
Cohesion (FES) parents.
Cohesion (FES)
adolescents.
SFSR structural family
Family negative
functioning:
Conflict (FES) parents.
Conflict (FES)
adolescents.

T-C

Caregiver positive PP:
Adolescent composite.
Parent composite.

T-C

Family functioning
(SFSR):
Structure.
Flexibility.
Resonance.
Conflict Resolution.

Effect Size (Hedges’ g)
on Child DV
CB (CBC):
Behavior
problems.

-1.01

WWC;
Treatment
Fidelity

Followup

Meet standards
with reservation;
NR

Sixmonths
later

Meet standards
with reservation;
82% or above for
15% of BSFT
sessions and 25%
on the control
group.

NA

Meet standards
without
reservation; NR

Eightmonths
later

0.22
0.69
0.77

-0.22

CB:
Conduct
Disorder.
Socialized
aggression.

0.95
0.39

CB:
Parent report.
Adolescent
report.

0.77
0.76
0.83
0.92

CB (BPC):
Conduct
problems.
Socialized
delinquency
Impulse
control.

-0.22

-0.58
-0.65
0.49
0.28

-1.01
-0.98
-1.17

Does not meet
standards; NR

NA

Caregiver positive PP:
Positive Parenting (PPI). 0.36
Monitoring (PPI).
0.26
Frequent Activities
CB:
(INVOLVE-P).
0.28
Intensity
Emotional/Cognitive
Score (ECBI). -0.16
Stimulation (CII-M).
0.26
Behavior
Positive Affect (DPICSProblem
Meet standards
R).
0.36
(CBCL).
-0.07
without
Caregiver negative PP:
Child
reservation;
Harsh Discipline (PPI).
-0.35 Inappropriate
75% or above
Negative Parenting (CII(CII-M).
-0.24
for 15% of
WebsterM).
-0.39 Child
home
OneStratton et
Critical Statements
Deviance
observations
year
al. (2001)
T-C (DPICS-R).
-0.30 (DPICS-R).
-0.16
sessions.
later
Note. T, treatment; C, control; NR, not reported; NA, not applicable; PP, parental practice; PSI, Parent Stress Index;
CP, Conduct Problem; P-CBL, Parent-Child Behavior Checklist; BPC, Behavior Problem Checklist; CBC, Child
Behavior Checklist; SFSR, Structural Family Systems Ratings; PPI, Parenting practices inventory; CII-M, Coder
Impression Inventory-Mother; DPICS-R, Dyadic Parent-Child Interaction Coding System-Revised; INVOLVE-P,
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Parent Involvement Questionnaire; ECBI, Eyberg Child Behavior Inventory; CBCL, Child Behavior Checklist;
FES, Family Environment Scale; PSI, Parenting Stress Index.

Caregiver Outcomes
In general, caregivers in the treatment groups showed an increase in their positive
parenting practices. This improvement was significant and indicates a small-moderate treatment
effect (k = 9, Hedges’ g = 0.45, SE = 0.08; 95% CI 0.23, 0.67, p < 0.05). A moderate, statistically
significant reduction in negative caregiver behaviors in the treatment groups was also seen (k =
5, Hedges’ g = 0.50, SE = 0.12; 95% CI -0.39, 1.41, p < 0.05).
Children and Adolescent Outcome
Children and adolescents in the treatment group tended to perform better than those in the
control group. For children and adolescents in the treatment group, challenging behavior (i.e.,
aggression, externalizing problems) decreased in comparison to participants in the control group.
The reduction in challenging behaviors was statistically significant and indicates a moderatesmall treatment effect (k = 11, Hedges’ g = -0.45, SE = 0.13; 95% CI -0.77, -0.13, p < 0.05).
Publication Bias
Visual analysis for symmetry of the funnel plot indicated no evidence of publication bias
on the a) caregiver positive parenting practice, b) negative caregiver behavior, and c) child and
adolescent challenging behavior. The trim and fill analysis indicated some small-study bias on
the child and adolescent challenging behavior; two studies were filled. However, the result was
not significant after conducting Egger’s linear regression test (p= 0.1898). Therefore, it is
unlikely that publication bias on the caregiver and child’s outcome influences the meta-analysis
results.
Discussion
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The present systematic review and meta-analysis supports findings from previous reviews
that a decrease in child and adolescent challenging behavior is possible when diverse caregivers
receive culturally adapted training (e.g., Fettig & Barton, 2014; Gerow et al., 2018). Results from
the quantitative analysis of this meta-analysis suggests that interventions that have been
culturally adapted generally produced significant moderated effects for caregiver behavior (i.e.,
reduction in negative caregiver behaviors and an increase in positive parenting practice). Also,
the reviewed interventions produced a significant moderated effect on decreases in child and
adolescent challenging behaviors. Confidence in the positive outcomes reported is supported by
the fact that most of the studies met the methodological standards outlined in the WWC
standards, with the exception of two (Pantin et al., 2003; Szapocznik et al., 1986).
Training for caregivers is important because the presence of their child’s challenging
behaviors may be harmful to the individual or the people around them (Emerson & Einfeld,
2011). In the United States, previous research has primarily focused on identifying evidencebased practices for reducing challenging behavior among English-speaking populations with
disabilities, such as ASD (e.g., Gerow et al., 2018; Fettig & Barton, 2014). This systematic
review and meta-analysis adds to the literature by providing evidence of the positive impact that
culturally adapted training strategies can have on non-English speaking families. Other reviews
investigating caregiver use of interventions to reduce their child’s challenging behaviors have
found that caregivers can implement effective behavioral assessments and interventions (e.g.,
functional behavioral assessment; function-based behavior management strategies; Fettig &
Barton, 2014) to decrease challenging behaviors in individuals with ASD.
Moreover, findings indicate that with training, caregivers can replace their child’s
challenging behavior with appropriate communication skills (e.g., functional communication
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training; Carr & Durand, 1985; Gerow et al., 2018). However, these reviews did not include
typically developing children or individuals with other disabilities (e.g., physical disabilities)
from different cultural and linguistic backgrounds. The absence of such information makes it
difficult to determine for whom and under what conditions caregiver training would be most
effective. Thus, one of the primary purposes, and findings, of the current systematic review and
meta-analysis was to provide information on the different caregiver training strategies that have
been implemented for CLD populations.
In general, caregiver training for diverse families were manualized programs that have
been previously implemented in the country’s majority language (i.e., English in the United
States) and later adapted to different cultures (i.e., mainly Latino population in the United
States). Examples of manualized programs that have been adapted include the parent
management training (e.g., Forgatch & Kjobli, 2016; Scavenius et al., 2020) and the Basic
Incredible Years parenting intervention (e.g., Axberg & Broberg, 2012; Fernandes Azevedo et
al., 2013). In contrast, “Familias Unidas,” which is a manualized parent-centered group
intervention program was created specifically for Hispanics in the United States (e.g., Pantin et
al., 2003). Although some manualized programs have been adapted to multiple cultures, most of
the trainings in this systematic review and meta-analysis were implemented in the United States
with Latino families in Spanish. This could be attributed to Mexico being the second-highest
country of origin of immigrants (United Nations, 2017). However, diversity in the United States
encompasses a multitude of cultures and languages. For instance, in 2018, the top countries of
origin for immigrants to the United States were Mexico, India, China, and the Philippines
(American Immigration Council, 2020), all of which speak different languages. Without
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adaptations, families from these countries may be unable to access caregiver training in the
United States (e.g., Lim et al., 2020a).
The use of individualized behavioral strategies to decrease challenging behaviors has
most often been used to teach caregivers who have children with disabilities (e.g., Gerow et al.,
2018; Fettig & Barton, 2014). Individuals with developmental disabilities or learning disabilities
have a higher risk of engaging in different forms of challenging behaviors (e.g., Emerson &
Einfeld, 2011; Postorino et al., 2017). Yet, the current systematic review and meta-analysis only
identified three studies that included children with disabilities (Leijten et al., 2017; Magaña et al.,
2020; Prietto-Bayard & Baker, 1986). This is concerning for two reasons. First, individuals with
disabilities are more likely to engage in challenging behaviors; second, families that do not speak
the majority language tend to experience more barriers when accessing services (e.g.,
administrative barriers, linguistic differences, insurance coverage; Gabel, 2010; Griner & Smith,
2006; Lakes et al., 2009; Tommeras & Kjobli, 2017). Thus, culturally and linguistically sensitive
behavior interventions may be particularly advantageous for such vulnerable populations.
Additionally, increased training for diverse populations (i.e., race, ethnicity, language, SES)
would likely help practitioners determine an intervention’s generalizability (Pierce et al., 2014;
Robertson et al., 2017; Steed & Kranski, 2020).
Cultural Adaptations
Using the ecological validity framework (Bernal et al., 1995), findings indicated that
multiple cultural adaptations were implemented during trainings for families that did not speak
the majority language. Families that do not speak the majority language face unique barriers
when accessing information about services; one of the main barriers being language. Without the
translation of materials and the availability of service providers who speak their language,
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families tend not to seek assistance (e.g., Gabel, 2010; Lim et al., 2020a). As a result, the most
prevalent adaptations reported in this systematic review and meta-analysis included translating
materials (i.e., flyers, assessment, manuals) and offering trainings in the family’s native
language. Providing training in the family’s native language tends to increase participation,
satisfaction, adherence, and retention (e.g., Castro et al., 2004; Forehand & Kotchick, 2016). As
observed in the current systematic review and meta-analysis, caregivers significantly improved
their parenting practices. Social validity results also indicated that caregivers were pleased with
the services received. However, offering language concordance services might not always be
possible due to the lack of professionals that are bilingual (e.g., Griner & Smith, 2006). Thus, a
third person or interpreter might be the best way to overcome this limitation. Research in the
medical field has demonstrated that professional interpreters are associated with improved
outcomes for linguistically diverse patients (Karliner et al., 2007). Similarly, the present
systematic review and meta-analysis found positive outcomes when training was provided
directly in the family’s native language or when the trainers had interpreters or translators
accessible during training.
In addition to language barriers diverse families tend to have lower SES (Semega et al.,
2020). This is challenging because lower SES families encounter additional barriers (e.g.,
transportation) in addition to those associated with speaking non-majority language. Existing
research has documented the value of increasing the accessibility of family services and their
influence on retention (e.g., Castro et al., 2004; Borrego et al., 2006; Forehand & Kotchick,
2016). The studies included in this systematic review and meta-analysis also included
adaptations relating to the training’s content, method, and context to support the families’ unique
circumstances. For instance, Prieto-Bayard and Baker (1986) attributed their high attendance to
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reducing access barriers by providing child care. Additionally, parents reported that child care
was a decisive factor for participating in the training (Ceballos & Bratton, 2010). Other
adaptations like providing free materials, snacks for caregivers and children, as well as multiple
training schedules were also reported to be useful and needed. These are all adaptations that data
suggest should be considered when providing caregiver training to diverse populations.
Suggestions for service delivery include translating materials, having professional interpreters
available, considering racial similarities between caregivers and trainers, and adapting the
intervention to the family’s context to reduce access barriers.
Limitations and Future Directions
The findings of this study should be considered in light of several limitations. First, the
small number of studies that met our inclusion criteria (N = 11) limited our ability to draw
inferences regarding comparisons among and between studies. For instance, the moderator
analysis on the methodological criteria outlined by the WWC was not performed due to an
insufficient number of studies in each category (Fu et al., 2011). Second, although studies in this
systematic review and meta-analysis demonstrated positive outcomes when training was
provided with or without an interpreter, those results should be considered cautiously because a
moderator analysis was not conducted due to insufficient studies. More research is needed to
examine potential moderators of intervention effectiveness according to these two possible
language adaptations (e.g., interpreters versus direct training on the family’s native language).
Third, child and adolescent outcomes in the included studies relied on the caregiver’s reports,
which might have introduced social desirability bias of the child’s results. Future research should
include direct measures of child and adolescent behavior. Fourth, most studies analyzed in this
systematic review and meta-analysis included multiple adaptations (e.g., language, person,
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content) and may suggest that multiple cultural adaptations might be necessary to obtain
favorable outcomes implementing training for CLD families. However, the extent to which these
adaptations are needed and the circumstances under which they may be necessary are unclear.
For instance, because acculturation is a key factor that influences behavior, different levels of
adaptations might be necessary depending on the degree of ethnic identity and adoption of
cultural traditions from the host society (e.g., Borrego et al., 2006: Martinez & Eddy, 2005).
Future research should further analyze to what extent and conditions different adaptations are
needed to obtain positive caregiver and child outcomes when implementing training for CLD
families. Finally, studies should also include participants with more diverse characteristics,
especially participants from various cultures and linguistic groups, families with children with
disabilities, and male caregivers. Future studies should investigate the types of adaptations that
may be necessary to provide effective training to families from other cultures (e.g., India, China).
Researchers could evaluate these cultural adaptations using single-case design to further isolate
variables that impact outcomes and increase internal validity. Single-case design methodology
might also help recruit and prevent attrition with diverse families while evaluating the
adaptations needed to obtain expected caregiver and child outcomes.
Conclusion
Caregiver training can be successfully culturally adapted to meet a family’s needs. This
systematic review and meta-analysis revealed a positive association between caregiver training
and the reduction of child and adolescent challenging behavior for CLD populations. With
training, caregivers from CLD backgrounds can successfully implement positive parenting
practices, learn new strategies to reduce their negative behaviors, and, subsequently, positively
impact their children or adolescents’ behavior.
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CHAPTER 3: Method
Participants
Four families with children with ASD participated in this study. To recruit participants,
the researcher sent flyers to public schools and local agencies in Texas that provide Spanish
services for families with children with ASD. Five Latino families met the inclusion criteria but
only four families participated in this study. After the consent, one family declined services due
to family limitations including the mother having four children with disabilities doing remote
learning with only one device at home.
The inclusion criteria are as follows: (a) caregiver speaks Spanish, (b) the caregiver has
limited English proficiency including difficulty understanding an everyday informal
conversation as well as expressing in English (i.e., receptive English less than five percentile
rank on the ROWPVT-4), (c) families have a child who has been diagnosed or is in the process
being diagnosed by a physician or school psychologist as having ASD, (d) the child’s age range
is between three to seven years, and (e) has difficulties matching pictures and the child does not
imitate others when playing. Table 4 displays the participants’ characteristics.
Table 4
Sociodemographic Characteristics of Participants at Baseline and Assessment Results
Caregiver
Pseudonym
Age
Gender
Country of Birth
Years in the U.S.
Marital Status
Education Level
Employment
Situation

Family 1

Family 2

Mariajose
25
Female
Colombia
13
Divorced or
separated
High school
Unemployed

Teresa
30
Female
Honduras
0
Divorced or
separated
Some university
Unemployed
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Family 3

Family 4

Rebeca
38
Female
El Salvador
17
Married

Saina
32
Female
Mexico
17
Married

Not reported
Not reported

High school
Unemployed

Table 4 (continued)
Annual Income
Assessment
ROWPVT-4
Child
Pseudonym
Age
Gender
Country of Birth
Diagnosis
Communication
Services

Family 1
Less than
$20,000

Family 2
Not applicable

Family 3
Not reported

Family 4
Less than
$20,000

103

101

87

106

Sherley
3
Female
United States
Inconclusive
Non-verbal
(Pointing)

Gustavo
5
Male
Honduras
ASD
Non-verbal
(Pointing)

Sophie
3
Female
United States
ASD
Non-verbal
(Pointing)

Not
applicable

Not applicable

Juan
4
Male
United States
ASD
Verbal
(English and
Spanish)
Occupational
Therapy

Early
Intervention

Assessments
GARS-3S
Autism Index
114
116
63
106
Severity Level
3
3
1
3
Vineland-3
Adaptive Functioning 55
55
71
57
Communication
39
34
79
45
Daily Living Skills
45
59
65
51
Socialization
67
56
72
63
Motor Imitation Skills
12
4
18
1
Note. This table demonstrates the caregiver and the child demographic characteristics and
assessments scores. ROWPVT-4 = Receptive One-Word Picture Vocabulary Test-Fourth
Edition; ASD = autism spectrum disorder; GARS = Gilliam Autism Rating Scale, Third Edition
Spanish Version; Vineland-3 = Spanish Vineland Adaptive Behavior Scales ™ - Third Edition
Caregiver Measures
Caregiver’s English proficiency and language experience level were evaluated following
a procedure implemented by Lim et al. (2020b). Caregiver’s English receptive vocabulary skill
was determined using the Receptive One-Word Picture Vocabulary Test-Fourth Edition
(ROWPVT-4; Martin & Brownell, 2010). ROWPVT-4 is a norm-referenced assessment that is
appropriate for people ranging from two to 80 years old (test/retest reliability = .78 to .93).
During the assessment, an English-speaking doctoral student showed an image with four pictures
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and labeled one of the pictures in English. The caregiver then needed to point to the picture that
they believed to correspond with the spoken word. The caregiver’s English and Spanish language
experience was assessed using the Language Experience and Proficiency Questionnaire (LEAPQ; Marian et al., 2007). LEAP-Q consists of a series of questions that caregivers rate depending
on how often they are exposed to or use different languages in their daily life.
Child Measures
The child’s level of ASD, adaptive skills, problem behavior, receptive skills, and motor
imitation was assessed prior to the start of the study using three different assessment tools.
Confirmation of the ASD diagnosis and ASD severity level was assessed by implementing the
Spanish version of Gilliam Autism Rating Scale, Third Edition (GARS-3S). GARS-3S’s
reagents are based on the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-V; WPS, 2020). GARS-3S consists of 56 questions appropriate for individuals age three
to 22 years (test/retest reliability = .98; Jackson et al. 2013). Evaluation of social skills,
communication, daily living skills, motor skills, and problem behavior of the child with ASD
was assessed using the parent/caregiver form on the Spanish Vineland Adaptive Behavior Scales
™ - Third Edition (Vineland-3; Sparrow et al., 2016). Víneland-3 is appropriate for individuals
from birth to age 90 (test/retest reliability = .64 to .94; Pepperdine & McCrimmon, 2018). Motor
imitation was assessed using the Motor Imitation Scale (MIS; Stone et al., 1997). MIS consists of
up to three trials of 16 motor imitation tasks and is appropriate for young individuals (test/retest
reliability = .80; Stone et al., 1997). Caregivers were coached via Zoom by the first author to
display eight imitation actions with objects and eight imitations of body movement with their
child. Finally, matching-to-sample was observed by watching caregivers match identical pictures

41

or objects with their child to the best of their ability. Caregiver instruction during matching-tosample was not provided.
Family 1
Mariajose was a 25-year-old Hispanic woman who migrated to the United States from
Colombia at the age of 12. Her highest level of education was high school. She was a stay-athome single mother currently searching for a job. Mariajose reported an annual household
income of less than $20,000. Her household consisted of Sherley, who was in the process of
getting an ASD diagnosis, and her newborn daughter. Mariajose’s percentile rank on the
ROWPVT-4 was less than 1%. She reported that Spanish was the only language spoken at home.
On LEAP-Q, she answered that Spanish was used for reading most of the time during her day,
100% of the time for speaking, and that she was exposed mainly to Spanish (i.e., Spanish 95%,
English 5%). She acquired English when she was 12 years old, and on a scale from 0–10 (0 =
none, 10 = perfect), she rated her level of competency in English as seven in terms of verbal
communication, understanding, and reading.
Sherley was a three-year-old female who, at the time of the study, was in the process of
receiving a diagnosis from her pediatrician. According to the GARS, her percentile rank was
82%. Sherley was very likely to have a level 3 of ASD (i.e., requiring very substantial support
according to the DSM-V). Sherley’s Vineland score indicated that she was less than 1%
percentile rank on adaptive functioning, communication, and daily living skills and 1%
percentile rank on socialization. Sherley was at home all day with her mother and Spanish was
her only language. She was nonverbal and communicated by pointing to objects. Based on
caregiver report and observation during sessions, Sherley’s challenging behaviors were crying,
flopping on the floor, eloping, kicking, and punching. These occurred daily and typically during
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transitions when asked to do a non-preferred activity as well as when favorite objects were
removed (i.e., toys, books). During the observation, Sherley’s total motor imitation score was 12
and she could not match identical pictures. Prior to the onset of the study and Covid-19, she was
not receiving any therapy.
Family 2
Teresa was a 30-year-old Hispanic woman who has lived in Honduras her whole life. She
read about the study on social media (i.e., Instagram) and contacted the first author, mentioning
that she had never been able to find services for her son in her home country. Teresa’s highest
level of education obtained was some university. She was a stay-at-home single mother. There
was no one else in her household besides her son, Gustavo. Teresa’s percentile rank on the
ROWPVT-4 was less than 1%. She reported that Spanish was the only language spoken at home.
On LEAP-Q, she answered that Spanish was used for reading most of the time during her day,
100% of the time for speaking, and that she was exposed mainly to Spanish (i.e., Spanish 90%,
English 10%). She acquired English when she was 21 years old and on a scale from 0–10 (0 =
none, 10 = perfect), she rated her level of competency in English as three in terms of verbal
communication, understanding, and reading.
Gustavo was a five-year-old male diagnosed with ASD at the age of two-and-a-half years
by his neurologist and psychologist. According to the GARS, his percentile rank was 86%.
Gustavo was very likely to have a level 3 of ASD (i.e., requiring very substantial support
according to the DSM-V). Gustavo’s Vineland score indicated that he was less than 1%
percentile rank on adaptive functioning, communication, daily living skills, and socialization.
Gustavo was at home all day with his mother and Spanish was their only language. He was
nonverbal and communicated by pointing to objects. Based on caregiver reports and observation
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during sessions, Gustavo’s challenging behaviors were crying, eloping, kicking, and punching.
These occurred daily and typically during transitions as well as when there was a change in his
schedule. During the observation, Gustavo’s total motor imitation score was four and he could
not match identical pictures. Before the onset of the study and Covid-19, Gustavo attended a
preschool where he received occupational therapy and speech therapy in Spanish.
Family 3
Rebeca was a 38-year-old Hispanic woman who migrated to the United States from El
Salvador at the age of 21. She was a stay-at-home mother and her household consisted of her
husband, her oldest daughter, and Juan, who was diagnosed with ASD. Rebeca’s percentile rank
on the ROWPVT-4 was less than 1%. She reported that Spanish was the only language spoken at
home. On LEAP-Q she answered that she was only exposed to Spanish during her day and used
it for both reading and speaking. She indicated that she had not acquired English and on a scale
from 0–10 (0 = none, 10 = perfect), she rated her level of competency in English as cero in terms
of verbal communication, understanding, and reading.
Juan was a four-year-old male diagnosed with ASD at the age of three by a school
psychologist. According to the GARS, his percentile rank was less than 1%. Juan likely had a
level 1 of ASD (i.e., requiring some support according to the DSM-V). Juan’s Vineland score
indicated that he was 3% percentile rank in adaptive functioning, 8% in communication, 1% in
daily living skills, and 3% percentile rank in socialization. Juan was bilingual in English and
Spanish and could use two-word sentences to communicate. Based on caregiver report and
observation during sessions, Juan’s challenge behaviors were crying, eloping, self-injurious
behavior (i.e., slapping his head with an open hand), kicking, and punching. These occurred daily
and typically during transitions when he was asked to do a non-preferred activity as well as when
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his favorite objects were removed (i.e., iPad). During the observation, Juan’s total motor
imitation score was 18. He was able to match identical pictures but was not able to group animals
or food by category (i.e., birds, reptiles). Prior to the onset of the study and Covid-19, Juan was
attending a kindergarten where he received speech therapy in Spanish.
Family 4
Saina was a 32-year-old Hispanic woman who migrated to the United States from
Mexico at the age of 17. Her highest level of education obtained was high school. She was a
stay-at-home mother currently searching for a job. Saina reported an annual household income of
less than $20,000. Her household consisted of her husband and her daughter Sophie, who was
diagnosed with ASD. Saina’s percentile rank on the ROWPVT-4 was less than 1%. She reported
that Spanish was the only language spoken at home. On LEAP-Q, she answered that Spanish was
used for reading 90% of the time during her day, 95% of the time for speaking, and that she was
exposed mainly to Spanish (i.e., Spanish 95%, English 5%). She acquired English when she was
13 years old and on a scale from 0–10 (0 = none, 10 = perfect), she rated her level of competency
in English as five in terms of verbal communication, understanding, and reading.
Sophie was a three-year-old female who, at the time of the study, had received an ASD
diagnosis. According to the GARS, her percentile rank was 65%. Sophie was very likely to have
level 3 of ASD (i.e., requiring very substantial support according to the DSM-V). Sophie’s
Vineland score indicated that she was less than 1% percentile rank on adaptive functioning,
communication, daily living skills and 1% percentile rank on socialization. Sophie received
Early Intervention (EI) in English at a clinic every day from 9 a.m. to 3 p.m. She was nonverbal
and communicated by pointing to objects. Based on caregiver report and observation during
sessions, Sophie’s challenge behaviors were crying, screaming, flopping on the floor, eloping,
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kicking, and throwing objects. These occurred daily and typically during transitions when she
was asked to do a non-preferred activity as well as when her favorite objects were removed (i.e.,
iPad, blocks). During the observation, Sophie’s total motor imitation score was one and she
could not match identical pictures. Prior to the onset of the study and Covid-19, she was not
receiving any therapy.
Research Team
The research team consisted of five graduate students from Texas. The trainers were the
first author, who is a bilingual English and Spanish-speaking doctoral student, and an Englishspeaking doctoral student. Both were certified as Board Certified Behavior Analyst (BCBA) and
were trained in providing behavioral interventions for families with children with ASD as well as
in implementing assessments, baseline, intervention probes, training, and follow-up probes.
The first author also (a) recruited participants, (b) developed research materials, (c)
generated the English and Spanish videos with the assistance of another bilingual male adult, (d)
back translated the material with the aid of another bilingual (English and Spanish) BCBA, (e)
culturally validated the materials used in Spanish, and (f) collected data from the video sessions.
A third bilingual BCBA doctoral student scored the trainer’s treatment fidelity. Finally, two
bilingual Master’s students who were blind to the study’s overall aim and intervention scored the
caregiver’s correctly performed steps during training for inter-observer agreements (IOA) and
the secondary dependent variables. Before the intervention, both trainers (the first author and the
English-speaking doctoral student) practiced the intervention until treatment integrity was 100%
accurate across two consecutive sessions.
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Experimental Design
This study was pre-registered on Open Science Framework to nourish transparency,
prevent bias, and increase the accessibility of the data for the general public (Vargas Londono et
al., 2020). We used an alternating treatments design embedded with a concurrent delayed
multiple probe design (Heward, 1978, as cited in Cooper et al., 2007; White & Bailey, 1990)
across caregiver-child dyads. The alternating treatment component was used to investigate the
relative effects of language of instruction, using English versus Spanish, and on teaching nonEnglish proficient Spanish-speaking caregivers the two different skills (i.e., RSI and MISP;
Sindelar et al., 1985). The delayed multiple probe component was used to evaluate the effects of
Receptive Skills Intervention (RSI; matching-to-sample) and Motor Imitation Skills during Play
(MISP).
Caregiver-child dyads were randomly assigned to the language of instruction for the
training. The language of instruction for each training was counterbalanced between caregiverchild dyads to control for language and skill to learn (i.e., skill difficulty, number of steps in RSI
vs. in MISP). For example, if the first family received RSI in English and MISP in Spanish, the
next available family received RSI in Spanish and MISP in English. The experimental design
components were baseline, in which caregivers were assessed on how they taught their child RSI
and MISP without any training. Intervention probes were implemented in the same way as
baseline. Behavior Skills Training (BST) was used during training to instruct the caregivers how
to teach their child RSI and MISP. Follow-up probes were conducted to measure maintenance of
the learned skills. Follow-up probe sessions were identical to baseline.
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Setting and Materials
All sessions were conducted via Telehealth through Zoom meetings in the participants’
homes. For RSI, caregivers were asked to use a table and chairs. For MISP, caregivers were told
to implement it in the natural environment where the child regularly plays. Due to Covid-19
restrictions, the trainers conducted all sessions alone from their homes.
Individualized materials were developed for each child after observing their receptive
skills (i.e., matching pictures) and motor imitation and mailed to each family’s house. Family 2
did not receive any additional materials because it was determined that they would work with the
items the family had at their home in Honduras (i.e., toys and pictures). RSI materials provided
to the families included a datasheet, pen, and a minimum of ten sets of identical pictures.
Pictures of the child’s favorite cartoon were printed and laminated for Sherley and Sophie (i.e.,
Masha and the Bear, Mohana, Baby Boss). For Gustavo and Juan, standard pictures of animals
and food were used. Materials for MISP for Sherley, Juan, and Sophie included a datasheet, pen,
and a minimum of ten pairs of toys (i.e., blocks, car, instruments, pretend food). Everyday
objects were introduced as toys (i.e., plates, forks, cups) for Gustavo due to economic
limitations.
Materials in the trainer’s room consisted of a desk, chair, computer, camera, timer, toys,
matching pictures, video, datasheet, task analysis sheet, and procedural sheet for treatment
integrity of RSI and MISP. All sessions were recorded and saved on The University of Texas at
Austin’s campus-approved secure cloud storage. Data were collected using a Microsoft Excel
spreadsheet. Videos used for BST during modelling were filmed daily for each target skill based
on previous sessions.
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Videos
The videos used for training consisted of two bilingual (English- and Spanish-speaking)
adults, one being the first author who acted as a caregiver and a male adult who acted like a
child. Videos were recorded before each session in place of the in-vivo modeling step from BST.
These were created for each family session by session, in either English or Spanish, to teach RSI
and MISP. In order to help with language discrimination between trainings, the adults in the
videos used a blue shirt in all videos recorded in English and a yellow shirt for all Spanish
videos. Each video included imitation of both caregiver and child’s behaviors observed in
previous sessions so that it modeled for the caregiver how to respond to their child’s unique
communication, interest, and behaviors. For example, if the child eloped in the previous session,
the adult pretending to be the child in the training video also eloped. The adult pretending to be
the caregiver would then model how to block the child and continue to implement the task
analysis.
Task Analysis
RSI focused on caregivers addressing children’s receptive skills such as matching
identical pictures together when given the instruction to match. MISP targets caregivers
enhancing children’s motor imitation skills during play. Both the RSI and MISP task analysis
consisted of 13 steps in total. The RSI task analysis included the following steps: (1) prepare the
environment, (2) trial initiation, (3) motivate your child, (4) child’s attention, (5) display two
pictures, (6) eye contact, (7) present the instruction, (8) specific instructions, (9) prompting
procedure, (10) reinforcement, (11) trial termination, (12) data collection, and (13) next trial. The
MISP task analysis included the following steps: (1) prepare the environment, (2) trial initiation,
(3) appropriate sitting, (4) reciprocal imitation, (5) linguistic mapping, (6) new action, (7)
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imitation sequence, (8) praising, (9) description, (10) waiting, (11) data collection, (12) trial
termination, and (13) next trial. The first author scored the percentage of the caregiver’s task
analysis out of the applicable steps.
The task analysis for all children included the same 13 steps with the exception of Juan,
whose task analysis was adapted to his performance level. He was able to match identical
pictures and the instructions were modified to teach him to match pictures from the same group
(i.e., vegetables, fruits). Sherley, Gustavo, and Sophie were instructed to match identical pictures
(i.e., apple with apple). Similarly, Juan could imitate one action, so the instruction was modified
to teach him a sequence of two actions (i.e., the car row and jumps) while Sherley, Gustavo, and
Sophie learned to imitate one action (i.e., the car jumps).
The RSI and MISP task analyses were translated into Spanish by the first author. Another
BCBA who was proficient in English carried out a back-translation. The two bilingual BCBAs
discussed the comparison between the two-task analysis and a reconciliation of the differences
(Brislin, 1970). Cultural validity of both task analysis (RSI and MISP) was assessed using the
model described by Lim et al. (2020b). Eight native Spanish speakers (i.e., parents and
therapists) from seven different countries in Latin America (i.e., Ecuador, Guatemala, Colombia,
Argentina, Mexico, Venezuela, Chile) read the task analysis and filled out a four-point Likert
scale questionnaire. Participants were asked to rate the degree to which they agreed or disagreed
with five statements on the content’s cultural appropriateness, clarity of the steps, and use of
neutral language on the task analysis (e.g., “I understood the meaning of all the words in the
instructions”). On average, participants rated the task analysis to be acceptable and easy to
understand (RSI task analysis M=12 and MISP task analysis M=12.5 out of 15 total points for
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each questionnaire). The words in the task analysis were then modified based on the participants’
feedback.
Procedure
Baseline
During baseline, caregivers received the materials created for their child and were asked
to teach their children the corresponding skills two times. For example, the trainer started the
session by greeting the caregiver and telling them, “today, we are going to do a brief observation.
I am going to ask you to try two times to teach your child to match the pictures. When you think
you finished, give me a thumb up.” The trainer told the caregiver that the session was over when
either the caregivers indicated that they had finished teaching their child or after two minutes had
passed where no progress was observed. The trainer ended the session by saying “thank you very
much, that is all for today.” During baseline the trainer did not provide any direction on how the
caregiver should teach the corresponding skill to their child (RSI or MISP). The trainer did not
provide any feedback or answer any questions about the caregiver’s performance. Baselines were
implemented identically in both trainings (RSI and MISP) except for the language used (English
or Spanish).
Intervention Probes and Behavioral Skills Training
Every session started with an intervention probe followed by BST training on either RSI
or MISP. Sessions for both RSI and MISP trainings took place on the same day, three days a
week, and at different times of the day. Each training time was randomly selected a day before
the training (e.g., RSI at 2 p.m. and MISP at 4 p.m. or vice versa). The schedule for Family 4
needed to be adapted for the mother to participate in the training. Therefore, the implementation
of both trainings on the same day could not be done. The intervention probe focused on
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measuring the caregiver’s generalization of the strategies learned in the prior session. BST
training consisted of implementing BST (i.e., instruction, modelling, rehearsal, and feedback) to
teach caregivers the corresponding skill. Sessions lasted approximately 20 min and were
identical except for the language used to instruct the caregivers (i.e., language in materials and
language spoken by the trainer was either English or Spanish).
Intervention Probe. Trainers started the session by greeting the caregiver, followed by
sharing their screen with the caregiver to show a brief introduction of what to expect during the
session (i.e., practice one, instructions, video, practice two, and feedback). The same procedures
implemented for baseline were used for the intervention probe (i.e., the caregiver was instructed
to teach their child the corresponding skill two times and the trainer ended the session if the
caregiver indicated that she finished or after the trainer observed no progress after two minutes
of observation). Trainers refrained from providing feedback or answering any caregiver
questions. Intervention probes were collected until the caregiver’s fidelity of implementation was
at 90% accuracy across three consecutive probes. If caregivers reached mastery criteria in any of
the two skills first (RSI or MISP), the other skill was adjusted, if needed, to help families master
the second skill. For example, if a family mastered MISP in Spanish first, data for RSI in English
was then visually analyzed, and if needed, RSI was then implemented in Spanish.
Behavioral Skills Training. During every session, the trainers used BST to teach the
caregivers the corresponding skill using the following steps:
1. Instructions. Training began with the trainer sharing their screen with the caregiver and
reading out loud the task analysis to teach the child the appropriate skill. Before moving to
modeling, the trainer answered any questions related to the task analysis.
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2. Modeling. The trainer showed a video of two adults modeling two trials of the task
analysis. Then the trainer answered any questions about the video.
3. Rehearsal. The trainers instructed the caregiver to try two times to teach their child the
corresponding skills (i.e., “Now is time to practice again, try two times to teach your child to
imitate you. When you think you have finished, give me a thumbs up.”).
4. Feedback. Trainers highlighted two steps on the task analysis in green, that the
caregivers implemented correctly and, if needed, two steps in pink that the caregiver did
incorrectly. Trainers then shared their screen with the caregiver to show the highlighted task
analysis. Simultaneously, the trainer provided two feedback comments about what the caregiver
did well during the session with the child (e.g., “Great job getting all the materials ready”) and
two comments regarding what the caregiver needed to improve (e.g., “Next time try to sit down
at the same level as your child.”). Trainers refrained from answering any caregiver questions
during feedback and terminated the session by praising the caregiver (i.e., “Thank you very
much you, did great. See you next session.”).
Graphical Performance Feedback. Graphical Performance Feedback (GPF) aims to
influence the individual’s future performance by displaying quantitative information about the
individual’s past performance (Casey & McWilliam, 2008; Leach & Conto, 1999). GPF was
added to the procedures with Families 1 and 2 as generalization of the learned skills remained
low during intervention probes. Trainers observed during initial intervention probes for Families
1 and 2 that the caregivers continued to teach their child in the same way as they did during
baseline and did not implement any of the learned steps as seen in BST training. Intervention
probes with these families were adapted to first showing them a bar graph that depicted their
overall performance during the past intervention probe and after BST training (GPF) and then
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conducting an intervention probe. The bar graph specifically showed the percentage of correct
steps implemented in the past intervention probe and BST training. During GPF, the trainer did
not answer any questions about the caregiver’s implementation of correct and incorrect steps on
the task analysis.
Immediate Performance Feedback. Immediate Performance Feedback (IPF) refers to
the trainer providing praise for correct demonstrations and correction for incorrect demonstration
immediately after the caregiver performs the skill (Ruppert et al., 2016). As Teresa’s fidelity of
implementation remained low during intervention probe after GPF, additional feedback about the
caregiver’s performance was added to the procedures for Family 2 (i.e., on average, 32% of the
steps correct on RSI and 60% of correct steps on MISP). During these sessions, Teresa was not
implementing all the steps during intervention probes to teach Gustavo. The trainer adapted the
intervention probe to provide feedback the same way as they would during BST training. For
instance, the trainer highlighted in green two steps that Teresa implemented correctly on the task
analysis, and if needed, highlighted in pink two steps that Teresa implemented incorrectly. The
trainer then shared the screen with the mother and provided feedback comments.
Follow-up Probes
After the mastery-criterion was attained during intervention probes, researchers collected
two-week and one-month follow-up probes. These procedures were identical to baseline. During
these sessions, the trainer instructed the caregiver to teach their child the corresponding skill
(RSI or MISP). For example, the trainer told the caregiver, “today, we are going to do a brief
observation. I am going to ask you to try two times to teach your child to match the pictures.
When you think you finished, give me a thumb up.” The trainer did not provide feedback or
answer any questions about the caregiver’s performance.
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Treatment Integrity
Trainer’s treatment integrity was assessed for at least 33% of baseline, intervention
probe, and BST training sessions across participants by the English-Spanish bilingual graduate
student who was not involved in delivering the intervention. Trainer’s behaviors that were
monitored included: (a) preparation of the material, (b) greetings (i.e., upon the start of the
session the trainer greeted the caregiver and started recording the session), (c) introduction (i.e.,
the trainer shared screen with the caregiver and read aloud a brief introduction of the session),
(d) intervention probe (i.e., the trainer stopped sharing the screen and asked the caregiver to
perform the specified skill two times), (e) break (i.e., the trainer indicated the caregiver that the
child could take a break), (f) environment (i.e., the trainer made sure that the caregiver had all
the materials ready for the intervention), (g) task analysis (i.e., the trainer shared screen with the
task analysis), (h) instructions (i.e., the trainer read aloud the task analysis and asked the
caregiver if she had any questions), (i) modeling (i.e., the trainer shared screen, started the video
modeling the skill, and asked the caregiver if she had any questions), (j) rehearsal (i.e., the
trainer stopped sharing the screen and asked the caregiver to perform the specified skill two
times), (k) data collection (i.e., the trainer asked the caregiver to show their data on the screen),
(l) feedback on correct performance (i.e., the trainer shared screen with the caregiver and
displayed the task analysis with two steps that the mother implemented correctly highlighted in
green), (m) feedback on incorrect performance (i.e., the trainer shared screen with the caregiver
and displayed if applicable, two components of the task analysis that the caregiver implemented
incorrectly highlighted in pink), and (n) end of the session (i.e., the trainer praised the caregiver
and ended the session).
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Treatment integrity of the implementation of GPF and IPF was also assessed. Trainer
behaviors monitored for GPF were GPF (i.e., the trainer shared screen with the caregiver and
explained the caregiver’s performance graph showing the percentage of steps performed
correctly; the trainer did not answer any questions about specific steps performed by the
caregiver). Trainer behaviors monitored for IPF were (a) feedback on correct performance (i.e.,
the trainer shared screen with the caregiver and highlighted in green two components of the task
analysis that the caregiver implemented correctly during the intervention probe), and (b)
feedback on incorrect performance (i.e., if applicable, the trainer shared screen with the caregiver
and highlighted in pink two components of the task analysis that the caregiver implemented
incorrectly during the intervention probe).
Social Validity Questionnaire
When the intervention probe revealed mastery in any of the two skills (RSI or MISP),
caregivers received a social validity survey using a four-point Likert-scale using Qualtrics. The
aim of the survey was to determine the acceptability of language used for instruction during the
BST training (English versus Spanish) and skills learned (RSI and MISP). Caregivers answered
questions about their comfort level, their understanding of the steps taught, if training met their
expectations, and whether they would keep using the steps learned in the future. Finally,
caregivers were encouraged to elaborate on their responses to the survey through a phone call
from the English-Spanish bilingual graduate student.
Dependent Variables
Primary Dependent Variable
Caregiver fidelity of implementation. The primary dependent variable was the
caregiver fidelity of implementation, which was the percentage of applicable steps in the task
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analysis (RSI and MISP) that the caregiver performed correctly. For instance, if the child stayed
in his or her seat after the caregiver’s instruction, the second step of the task analysis (i.e., bring
the child to the table) was not scored because it no longer applied. Fidelity of implementation
was determined by dividing the number of steps performed correctly by the total number of
applicable steps in the task analysis and then multiplying by 100.
Secondary Dependent Variable
The secondary dependent variable was the caregiver’s training acceptability, the child’s
independent response, and training efficiency.
Caregiver’s Social Validity. Social validity was also measured through three observable
behaviors: personalismo, involvement, and indices of happiness. Personalismo during training
was defined as the caregiver independently (unprompted) sharing personal information with the
trainer. Personal information was defined as information (for instance, related to family events,
challenges, preferences) that was new for the trainer and could not be inferred from what was
observed through the camera. Involvement during training was defined as the caregiver’s
frequency of asking questions to the trainer at any point of the sessions. Indices of happiness was
measured as the frequency of laughing during the session when interacting with the trainer. As in
Thomas et al.’s (2019) study, laughing was operationally defined as “a voice exhalation
containing a series of short, vowel-like syllables.”
Child’s Independent Response. Child’s independent response was defined as the child
emitting a correct, unprompted response no more than five s after the first time the caregiver
demand was provided (i.e., “Match”) or the caregiver’s new play action was demonstrated (i.e.,
pretending to drink water).
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Training Efficiency. Similar to Sump et al. (2018), training efficiency was measured as
the number of training sessions needed for the caregiver to reach mastery criteria and the
duration of training sessions between the two modalities of caregiver training (i.e., BST training
in English and BST training in Spanish to teach RSI and MISP). Data were collected from the
video recordings of the sessions. To further analyze whether the difference in duration of training
sessions between the two modalities was statistically significant, a repeated-measures t-test
analysis was conducted in R-studio, version 1.3.1093 (R Core Team, 2014; R Studio, 2012).
The frequency of the child’s challenging behaviors observed during the session was
monitored for possible unfavorable outcomes on the child’s behavior (i.e., adverse effects;
Bottema-Beutel et al., 2021). Challenging behaviors that were monitored include aggression,
elopement, self-injury, flopping to the floor, and disruption. Aggression was defined as hitting,
pushing, kicking, biting, and hair-pulling. Elopement was defined as any attempt to leave the
working area by standing up from the table or running away from the play area. Self-injurious
behavior for Juan was defined as any attempt to hit his head with an open hand. Flopping to the
floor was defined as the child dropping his or her head and body to the floor. Finally, disruption
was defined as swiping the table to remove the materials and throwing toys away from the play
area (data is available upon request).
Interobserver-agreement (IOA)
Three independent observers coded caregiver fidelity of implementation and child’s
independent responses. The first author scored the data for all the sessions. Two second
independent data collectors (two bilingual English and Spanish Master’s students) who were
blind to the purpose of the study, coded 33% of videos for all families. Prior to collecting data,
training for data collection was provided until 90% exact agreement was attained. The training
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consisted of providing the bilingual Master’s students a list of operational definitions, a coding
sheet, and practice videos for each skill (RSI and MISP).
IOA for Family 1 average to 94% (range = 87% – 97%) for RSI and 89% (range= 81% –
95%) for MISP for caregiver fidelity of implementation. For child independent responses was
93% for RSI and 96% for MISP. Across both trainings sharing personal information average to
93%, for asking questions was 100%, and for indices of happiness was 94%. For Family 2, IOA
for RSI training it was an average 92% (range = 86% – 97%) for caregiver fidelity of
implementation and 94% for child independent responses. For MISP training Family 2, IOA was
94% (range= 88% – 96%) for caregiver fidelity of implementation and 97% for the child
independent responses. Across both trainings sharing personal information average to 90%, for
asking questions was 98%, and for indices of happiness was 100%. For Family 3, it was an
average 92% (range= 90% - 95%) for caregiver fidelity of implementation and 92% for child
independent responses. For MISP training Family 3, IOA was 90% (range= 88% –93%) for
caregiver fidelity of implementation and 100% for the child independent responses. Across both
trainings sharing personal information average to 100%, for asking questions was 100%, and for
indices of happiness was 92%. Finally, for Family 4, IOA was an average 93% (range= 90% 95%) for caregiver fidelity of implementation and 100% for child independent responses. For
MISP training Family 4, IOA was 89% (range= 87% – 91%) for caregiver fidelity of
implementation and 100% for the child independent responses. Across both trainings sharing
personal information average to 100%, for asking questions was 100%, and for indices of
happiness was 100%.
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Table 5
Inter-Observer Agreement for Caregiver Measurements and Child’s Independent Response
Family

Caregiver Fidelity of
Implementation

Family 1

RSI
MISP
Personalismo
Involvement
Indices of Happiness

Mean of
all
Sessions
(%)
94
89
93
100
94

Family 2

RSI
MISP
Personalismo
Involvement
Indices of Happiness

92
90
90
98
100

RSI
MISP

94
97

Family 3

RSI
MISP
Personalismo
Involvement
Indices of Happiness

92
90
100
100
91

RSI
MISP

92
100

Family 4

Child
Independent
Response
RSI
MISP

Mean
Across
Sessions
(%)
93
96

RSI
93
RSI
100
MISP
89
MISP
100
Personalismo
100
Involvement
100
Indices of Happiness
100
Note. RSI = Receptive Skills Intervention; MISP = Motor Imitation Skills during Play
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CHAPTER 4: Results
The present study was pre-registered on Open Science Framework (Vargas Londono et
al., 2020), and supplementary material and the data for this study can be found on Texas Data
Repository (Vargas Londono, 2021).
Caregiver Fidelity of Implementation
The caregiver’s fidelity of implementation was calculated by the percentage of steps
performed correctly on the caregiver’s task analysis of instruction for teaching RSI or MISP.
Caregiver performance of implementation was measure twice during each session, at the
beginning, labeled as intervention probe, and at the end of the session labeled as BST. Figure 2
displays the results for Families 1-4. Across families, open symbols represent the sessions
implemented in English, and closed symbols represent the sessions implemented in Spanish.
Families 1 and 3 received RSI in Spanish and MISP in English and Families 2 and 4 received
RSI in English and MISP in Spanish.
Data collection of caregivers’ fidelity of implementation during intervention probes had
two main purposes. First, it aimed to measure and capture the caregiver’s generalization of the
learned skill in previous sessions. Since the intervention probe was collected approximately two
days after each session, during this process, the caregivers were asked by the trainer to teach
their child before the caregivers could receive the training. Second, mastery criteria to end the
intervention in any of the two trainings (RSI or MISP) was set to the caregiver demonstrating
90% or above accuracy across three consecutive intervention probes. Circle symbols represent
the caregiver’s fidelity of implementation during the RSI intervention probe and square symbols
represent the caregiver’s fidelity of implementation during the MISP intervention probe.
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Data collection of caregivers’ fidelity of implementation during the BST measured
caregiver's skill acquisition during training. Triangle symbols represent the caregiver’s fidelity of
implementation during BST training for RSI, and diamonds represent the caregiver’s fidelity of
implementation during BST training for MISP skills.
Overall, caregiver performance for both target skills during baseline was low, on average
14% accuracy on both RSI and MISP. During the intervention probe, Families 1 and 2 mastered
the training implemented in their native language (i.e., Spanish) faster than the training
implemented in English, with an average of 15 intervention sessions needed to reach mastery
criteria in Spanish as compared to 19 intervention sessions in English. In contrast, Family 3
mastered the training implemented in Spanish in ten sessions (RSI) but did not reach mastery
criteria in English (MISP). For this family, support in Spanish during MISP was needed to reach
mastery criteria, indicating that training in English was not enough for this family to learn the
target skill. Similarly, on average, families performed 90% of steps correctly during BST after
five sessions in Spanish, in contrast with ten sessions in English. This data suggests that training
in Spanish was more efficient.
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Figure 2
Caregiver’s Fidelity of Implementation
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Family 1
Family 1 received RSI training in Spanish and MISP training in English, with an average
of three sessions per week for both. During baseline, Mariajose demonstrated on average 18% of
the steps correctly of RSI and 16% of the steps of MISP. During the intervention, when
Mariajose received BST, her performance during RSI showed a steady upward trend. Her
performance increased in both intervention probe (M = 25%) and during BST (M = 88%). In
contrast, during the MISP intervention probe, Mariajose’s performed improvement was minimal
and variable (M = 17%) while she continued to show improvement when receiving BST (M =
60%). After six sessions during which Mariajose did not show improvement in fidelity of
implementation during the intervention probes, the researcher decided to modify procedures to
include GPF across all trainings.
During BST plus GPF, Mariajose was shown a bar graph of her performance during the
previous session and told that it was expected from her to implement all the steps correctly to
reach 100% accuracy of all the steps during both the beginning of the session (intervention
probe) and at the end of the session (during BST training). As a result, Mariajose’s fidelity of
implementation improved in both trainings (RSI and MISP). She required seven sessions using
BST plus GPF during RSI training to meet mastery criteria for intervention probes and ten
sessions to reach 90% accuracy for MISP. Because Mariajose mastered RSI training in Spanish
first, follow-up (i.e., maintenance probes implemented the same way as baseline) was assessed
with RSI training only. Mariajose’s fidelity of implementation remained high and stable during a
two-week follow-up (100%) and one month later (96%). In a four-month period, Mariajose
received 13 training sessions in RSI and 19 training session in MISP.

64

Family 2
Family 2 received RSI training in English and MISP training in Spanish and both
occurred on average three times a week. During baseline, Teresa demonstrated on average 17%
of the steps correctly of RSI and 15% of the steps of MISP. During the intervention when Teresa
received BST, her performance during RSI increased in both the intervention probe (M = 37%)
and during BST training (M = 69%). Similarly, when Teresa received BST during MISP, she
performed more steps correctly during the intervention probe and during BST training (M = 35%
and M = 74%, respectively). However, during sessions 16 to 18, her performance during the
intervention probe gradually decreased on both trainings (RSI and MISP). Therefore, the same
modification was implemented as for Family 1 and GPF was added across all trainings. For RSI
sessions, Teresa’s fidelity of implementation during the RSI intervention probe remained at
similar levels during BST plus GPF as it was when she received BST without GPF (M = 38%).
Her performance during BST improved but was variable (M = 82%). On the other hand, for
MISP sessions, Teresa’s fidelity of implementation increased in both the intervention probe (M =
61%) and BST (M = 96%). However, after session 15, visual analysis of Teresa’s data showed a
downward trend during the intervention probe for both trainings (RSI and MISP), and IPF was
added to procedures.
BST plus GPF and IPF was implemented to increase Teresa’s performance during the
intervention probe on both trainings. The procedure consisted of first showing Teresa her
performance during the previous session on a bar graph (GPF). She was then asked to practice
the skill with her child (i.e., “Try two times to teach your child to match the pictures. When you
think you have finished, give me a thumbs up.”). After the intervention probe, Teresa was
provided with feedback of two steps that she performed correctly and, if applicable, two steps
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that she did not implement as expected (IPF). Finally, BST was implemented as in previous
sessions. Teresa required six sessions using BST plus GPF and IPF to meet mastery criteria in
both trainings. A follow-up assessment showed that Teresa’s fidelity of implementation
remained high and stable for both RSI in English (two-week 94%; one month 92%) and MISP in
Spanish (two-week 91%, one month 93%). In a five-month period, Teresa received 21 sessions
in each training (RSI and MISP).
Family 3
Family 3 received RSI training in Spanish and MISP training in English and both
occurred on average three times a week. During baseline, Rebeca demonstrated on average eight
percent of the steps correctly of RSI and 17% of the steps of MISP. During RSI intervention,
when Rebeca received BST, her performance showed a steady upward trend in both intervention
probe (M = 64%) and BST (M = 67%) and she reached mastery criteria after 12 intervention
sessions. In contrast, during the MISP intervention when she received BST, Rebeca’s performed
more steps correctly than baseline but her improvement was minimal and variable (i.e.,
intervention probe M = 32%, and rehearsal M = 40%). Rebeca’s performance plateaued with
little to no improvement from session four to session eight. It was also observed that Juan’s
independent imitation responses were also not improving, and his challenging behaviors were
increasing. Therefore, the researchers decided to modify the procedures and to provide MISP
training in Spanish. Concurrently, Rebeca contacted the first author and expressed her interest in
receiving MISP training in Spanish to better support her son.
During MISP intervention in Spanish, Rebeca performance showed an immediate
improvement with a steady upward trend both in the intervention probe (M = 64%) and during
BST (M = 77%) and she reached 90% accuracy after seven intervention sessions. Due to family
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challenges (i.e., Rebeca hurt her back), a two-week follow-up was not conducted. Rebeca’s
fidelity of implementation during RSI in Spanish remained high and stable after one month
(91%). In a four-month period, Rebeca received 12 RSI sessions and 12 MISP sessions in
English in addition to seven sessions of MISP in Spanish.
Family 4
Family 4 received RSI training in English and MISP training in Spanish. Due to family
difficulties with their schedule, multiple adaptations were made to help the family participate in
the training (i.e., one training per day, only two days a week). During baseline, Saina
demonstrated on average 10% of the steps correctly of RSI and seven percent of the steps of
MISP. During interventions when Saina received BST, her performance during RSI slightly
increased during the intervention probe (M = 9%) and during BST (M = 39%). Similarly, during
Saina’s first three MISP training sessions that Saina received, her performance improved during
both the intervention probe (M = 14%) and BST (M = 41%). However, after three sessions, the
family communicated that they could no longer participate in the study due to increased hours of
Early Intervention approved by insurance and other time restraints. Saina received two sessions
on RSI and three sessions in MISP during a three-month period.
Caregiver’s Social Validity
Social validity was determined by measuring three observable caregiver behaviors during
sessions and by collecting caregivers’ feedback from a survey. We collected frequency data on
(a) personalismo (i.e., how often caregivers independently shared personal information), (b)
involvement (i.e., how often they asked questions), and (c) indices of happiness (i.e., how
regularly caregivers laughed when interacting with their trainer), a summary of the participant’s
results in means is displayed in Figure 3. To facilitate comparison between English and Spanish
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sessions, data were averaged across all the different experimental components. The different
experimental components are represented with different symbols; square corresponds to baseline,
circle to BST, diamond BST plus GPF, and triangle symbols to BST plus GPF and IPF. Overall,
all caregivers displayed higher rates of behaviors related to personalismo, involvement, and
indices of happiness during Spanish sessions than English.
Personalismo
Figure 4 displays a cumulative graph of the frequency with which caregivers shared
personal information without being prompted by the trainer. Information shared was mainly
related to their child’s challenges (e.g., “Today he is having a bad time, he gets too aggressive
when we are out of electricity”), family events (e.g., “Sorry for being late today we were
preparing some tamales because tomorrow’s is my daughter’s birthday”), and things that the
child enjoys (e.g., “I wanted to tell you this is her favorite toy, she has loved it since she was
little”). Caregivers shared on average more information during sessions in Spanish (M = 1.11)
than in sessions in English (M = 0.24). Overall, there was a clear distinction between how
personal the sessions were for caregivers with families sharing more personal information during
training in Spanish.

68

Figure 3
Summary English versus Spanish Sessions

69

Figure 4
Sharing Personal Information (Personalismo)
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Involvement During Training
Figure 5 depicts the frequency with which caregivers asked questions during sessions in a
cumulative graph. Questions were most commonly asked to clarify the procedure related to the
specific skill (e.g., “Do I need to give him 30 seconds of break or 30 minutes?”). Other questions
included seeking guidance on challenges they encountered daily (e.g., “What can I do when my
child wants to keep the iPad all the time at night?”) and gaining reassurance that they were doing
things correctly (e.g., “I did well, right?”). Family 1 and 2, asked more questions during Spanish
sessions (Family 1 M = 1.56; Family 2 M = 2.88) than during English sessions (Family 1 M =
0.77; Family 2 M = 1.83). Family 3 showed a slight preference for asking questions during the
Spanish sessions (M = 0.94) than English sessions (M = 0.71). Finally, Family 4 asked more
questions during the sessions in English (M = 1.67) than Spanish sessions (M = 0.88). Generally,
caregivers asked more questions during the Spanish sessions (M = 1.57) than the English
sessions (M = 1.25).
Indices of Happiness
Finally, similar to Thomas et al. (2019), indices of happiness were measured as the
frequency of laughs. Figure 6 depicts the frequency with which caregivers laughed during
sessions in a cumulative graph. Laughs happened at different points during the training and were
considered an indication of preference and interest. Caregivers laughed at higher rates during the
Spanish session (M = 4.06) than in English sessions (M = 1.64) and this behavior remained
constant until the end of the training.
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Figure 5
Asking Questions (Involvement)
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Figure 6
Laughing (Indices of Happiness)
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Social Validity Questionnaire
A social validity questionnaire was administered to caregivers in which they were asked
about the acceptability of language use (i.e., English or Spanish) and of the specific skill learned
(i.e., RSI and MISP). Overall, all caregivers were happy with their training and the trainers
regardless of the language used (Table 6). However, there was a slight preference for the training
implemented in Spanish (M = 3) in comparison to the training implemented in English (M = 2.7),
specifically on the acceptability of the language used.
For sessions provided in English, caregivers highlighted how thankful they felt toward
the English-speaking trainer. For instance, one mother shared, “I am really thankful to the
trainer. She was always patient with me, she tried to use basic English for me to understand, and
she was always nice with my boy.” Another mother described the English trainer as “warm and
clear.” Caregivers, however, rated the English sessions as not as comprehensible (M = 2.75).
They also were not always sure what they needed to do and did not feel as comfortable during
these sessions (M = 2). Nevertheless, all caregivers said it was effective and would take another
training if they had the opportunity (M = 3). In relationship to BST, all caregivers mentioned a
different component as the most useful. For instance, Family 1 mentioned rehearsal, Family 2 the
instructions, Family 3 the video, and for Family 4 the feedback.
Caregivers also expressed gratitude and were pleased with the Spanish-speaking trainer.
One mother mentioned, “I am thankful to her for using words that I use in my country, that made
me feel comfortable. She was always happy, which made me feel enthusiastic about participating
in each session with my son.” Another mom said “The training was clear, she was always
explaining everything really clear with a lot of patience.” All caregivers rated the Spanish
sessions as effective, clear, comfortable, and would like to take another training if they had the
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opportunity (M = 3). Similar to English sessions, caregivers mentioned different components of
BST as the most useful. For instance, Family 1 mentioned rehearsal, Family 2 the instructions
and Family 3 and 4 the feedback.
Regarding the skills learned, caregivers were comfortable learning and implementing
both RSI (M = 3) and MISP (M = 2.9). Specific components of RSI that caregivers liked
included seeing their child’s progress, learning how to use reinforcers, appreciating the overall
usefulness of teaching the skill, and connecting with their child. For MISP training, caregivers
enjoyed the interaction and liked feeling a connection with their child. A mother shared, “This
training helped me feel a connection that I have never felt before. It was the first time that I was
part of him. This helped me improve my relationship with him. Now he wants to play with me.”
All families rated the skill learned as equally useful for both RSI and MISP with the exception of
Family 1; Mariajose graded MISP as not as useful as RSI. This rating is supported by the
observed outcome where Sherley did not make as substantial of gains in imitation skills as she
did during RSI.
In conclusion, all caregivers felt the difference between the training implemented in
English as compared to the one in Spanish. Caregivers preferred the training received in their
native language and were observed to be more engaged by sharing their experiences, asking
more questions, and laughing more.
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Table 6
Caregiver Social Validity Assessment
Language of Implementation
Family English

Step of BST Spanish Step of BST RSI
that helps
that helps
you the most
you the most
Rehearsal
3
Rehearsal
3

Training
MISP

Training that was
easier, and you felt
more comfortable
Both were the
same
MISP (Spanish)

Family
3
2.8
1
Family
2.75
Instructions
3
Instructions
3
3
2
Family
2
Video
3
Feedback
3
3
RSI (Spanish)
3
modeling
Family
3
Feedback
3
Feedback
3
3
MISP (Spanish)
4
Mean
2.7
3
3
2.9
Note. The average of the caregiver’s answers is provided on the table, the higher possible
average number is 3 (0 = disagree, 1= somewhat disagree, 2= somewhat agree, 3= agree). RSI =
Receptive Skills Intervention; MISP = Motor Imitation Skills during Play.
Child’s Independent Response
Figure 7 shows cumulative child unprompted correct responses during RSI and MISP.
The number of opportunities that the child had to demonstrate the correct response varied based
on the caregiver’s performance. If caregivers presented the correct instruction (i.e., “Match” or
showed a new action during play), the child had two opportunities to engage in the correct
response during baseline and four opportunities during the intervention (i.e., two during
intervention probe and two during BST). Regardless of the language of instruction used during
baseline and during intervention with the caregivers, the mothers could use the language they
preferred to teach their child. All caregivers used Spanish for both skills learned (RSI and
MISP), except for Mariajose (Family 1), who tried to speak English with Sherley during the
MISP sessions. Overall, the percentage of correct independent child responses during RSI and
MISP intervention sessions increased for all the children. Across participants, children acquired
receptive skills (i.e., matching pictures) faster than imitation skills during play (MISP).
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Figure 7
Child’s Independent Correct Responses
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Child 1
At baseline during RSI sessions, Sherley was able to match identical pictures of her
favorite cartoons once (M = 0.2). During intervention sessions, Sherley’s performance increased
and she demonstrated a total of 15 independent correct matching pictures across 13 sessions (M
= 1.2). During MISP sessions at baseline, Sherley was not independently imitating her mom’s
actions. When intervention started, researchers observed an increase in her motor imitation skills
with six independent motor imitations across 17 sessions (M = 0.4). However, her performance
during MISP was minimal in comparison to her performance during RSI. Sherley also started to
engage in challenging behavior during sessions (i.e., throwing toys and eloping from the play
area). After the mother reached 90% accuracy in MISP, researchers decided to implement MISP
training in Spanish with the aim to help Sherley increase her imitation skills. This was also done
to evaluate whether language of implementation once the mother achieved high fidelity of
implementation could further affect Sherley’s skills acquisition. It was hypothesized that when
the caregiver, Mariajose, showed unstable performance during MISP and started to speak in
English with Sherley during those sessions, it might have interfered with Sherley's skill
acquisition. During three sessions of MISP in Spanish, Mariajose immediately started to talk to
Sherley in Spanish. Sherley imitated her mom’s action independently one time across those three
sessions (M = 0.33). However, an increase in her challenging behaviors (i.e., throwing toys) was
observed and Sherley's performance did not improve as expected. The training was terminated
and additional support was given to Mariajose to teach Sherley to imitate and to reduce
challenging behaviors.
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Child 2
At baseline, during RSI sessions, Gustavo was able to match identical pictures of animals
and food two times (M = 0.22). During intervention, Gustavo’s performance increased. He
demonstrated a total of 24 independent correct matching pictures across 21 sessions (M = 1.14).
Likewise, during MISP sessions at baseline, Gustavo was not independently imitating his mom’s
actions (M = 0.11). When intervention started, an increase in his imitation skills was observed
with 18 independent motor imitations across 21 sessions (M = 1). Gustavo kept showing an
independent correct response during follow-up with both skills of matching pictures and
imitating motor movements during play. Additionally, the caregiver Teresa shared that she was
implementing the strategies she learned with him once he began taking remote classes and that
he was making remarkable improvements in his classes. Gustavo was participating in remote
learning during classes that lasted up to two hours. During baseline, intervention, and follow-up,
Gustavo’s challenging behaviors observed remained constant. Gustavo engaged in challenging
behavior during the sessions on average of four instances per session (i.e., elopement, pinching).
Child 3
Juan’s opportunity to engage in unprompted responses was dependent on the caregiver
performance during baseline and intervention. During RSI and MISP baseline, Juan had no
opportunity to engage in the correct response because his mother was not providing any
instruction (i.e., “Match” or show a new play-action). Therefore, his performance was zero in
both trainings (RSI and MISP). At the beginning of RSI intervention sessions, Rebeca needed
some guidance to understand the instruction of teaching Juan to match pictures that belong to the
same group, such as different groups of animals (i.e., mammals, reptiles, birds) and food (i.e.,
vegetables, fruit, dessert). Once Rebeca understood the instruction her fidelity of implementation
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improved. As a result, Juan's performance during RSI increased as well. Juan demonstrated a
total of 17 independent correct matching pictures from the same group across 12 sessions (M=
1.4). During RSI baseline, Juan tended to engage in challenging behavior (i.e., elopement) on
average two instances per session. In intervention, his challenge behavior remained on average
three instances per session.
In contrast, Juan’s independent imitation skills during MISP sessions in English were
minimal. Juan imitated his mother independently four times across 12 sessions (M = 0.25).
During MISP sessions, Juan’s challenging behaviors increased (i.e., elopement and flopping to
the floor). During baseline, Juan engaged in challenging behavior on average four instances per
session. During the intervention, after session nine his behavior increased on average to seven
instances per session. When MISP training with the caregiver switched to Spanish, Rebeca’s
treatment fidelity increased. Consequently, an increase in Juan’s imitation skill was observed
(M= 1.14) and an immediate decrease in Juan's challenging behavior was observed (M = 3). It
appears that Juan’s behavior was related to his mother’s fidelity of implementation.
Child 4
At baseline, during RSI sessions, Sophie was not able to match identical pictures. During
intervention sessions, Sophie’s performance increased and she demonstrated a total of three
independent correct matching pictures across two sessions (M = 1.5). Likewise, during MISP
sessions at baseline, Sophie was able to independently imitate her mom’s actions one time (M =
0.2). When intervention started, an increase in her imitation skills was observed with four
independent motor imitations across three sessions (M = 1.33). However, changes in Sophie’s
behavior are inconclusive because sessions were terminated due to attrition.
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Training Efficiency
Researchers collected data on total duration of training and on the number of training
sessions in order to analyze the efficiency of the training. To facilitate comparison between the
duration of the training delivered in English and that of the training delivered in Spanish,
duration of each of the sessions in each language was averaged across participants. Overall,
baseline sessions were one minute longer during the training provided in Spanish (M = 3.07; SD
= 1.12), than the training provided in English (M = 2.35, SD = 1.12). The mean of the two
groups at baseline were statistically significantly different (t (22) = -2.87, p < 0.05).
When training was implemented using BST during the intervention, Spanish sessions (M
= 21.68, SD = 3.23) tended to last on average four minutes longer than the English sessions
(English M = 17.66, SD = 3.71). The mean of the two groups during BST was also statistically
significantly different (t (27) = -6.20, p < 0.05). The same was observed when BST plus GPF
was introduced with Family 1 and 2 where Spanish sessions (M = 19.08, SD = 2.97) lasted an
average of four minutes longer than English sessions (M = 14.95, SD = 2.21). The mean of the
two groups during BST plus GPF for Family 1 and 2 was statistically significantly different (t
(13) = -5.10, p < 0.05). Finally, when BST plus GPF and IPF was implemented for Family 2, the
difference of the two group means (English sessions M = 14.54, SD = 1.74; Spanish M = 18.38,
SD = 1.10) was also statistically significantly different (t (5) = -5.10, p < 0.05). The increased
length of the Spanish sessions can be partially explained by the fact that caregivers tended to
share more personal information and ask more questions during Spanish sessions than during the
English sessions.
The number of sessions that caregivers needed to master the skill (RSI or MISP) was
compared between English and Spanish sessions. Mixed results were observed when comparing
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the caregiver’s proficiency (i.e., implementing at least 90% of the steps correctly during the
intervention probe) on the skill learned in English as compared to in Spanish. Family 1 needed
16 sessions to implement at least 90% of the steps correctly in training provided in English. By
comparison, she implemented at least 90% of the steps correctly in 11 sessions during the
training implemented in Spanish. Overall, Family 1 needed fewer sessions in Spanish than in
English to reach 90% accuracy. Family 2 implemented at least 90% of the steps correctly by the
19th sessions for both skills (RSI and MISP), regardless of the language used during the training
(English versus Spanish). Altogether, Family 2 did not show a difference in training efficiency
related to the number of sessions. Family 3 implemented at least 90% of the steps correctly by
the 10th session during the training implemented in Spanish. Due to the lack of progress made
during English sessions, English training was stopped after 12 sessions and switched to Spanish.
Family 4 was not considered during this analysis due to attrition after the third session.
Treatment Integrity
Treatment integrity for baseline and intervention was 98% for RSI (delivered in Spanish)
and 99% for MISP (delivered in English) for Family 1. For Family 2, it was 99% for both RSI
(delivered in English) and MISP (delivered in Spanish). For Family 3, it was 100% for RSI
(delivered in Spanish) and 98% for MISP (delivered in English). Finally, for Family 4, treatment
integrity was 97% for RSI (delivered in English) and 98% for MISP (delivered in Spanish).
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Table 7
Trainer’s Treatment Integrity
Family

Experimental
Procedure

Mean of all
RSI
Sessions (%)
95
100
100

Range
Across RSI
Sessions (%)
90-100
100
100

Mean of all
MISP
Sessions (%)
100
98
100

Range
Across MISP
Sessions (%)
100
95-100
100

Family 2 Baseline
BST
BST plus GPF
BST, GPF, and IPF

100
98
100
100

100
95-100
100
100

100
100
100
98

100
100
100
96-100

Family 3 Baseline
BST

100
100

100
100

100
98

100
95-100

Family 1 Baseline
BST
BST plus GPF

Family 4 Baseline
100
100
100
100
BST
91
91
95
95
Note. RSI = Receptive Skills Intervention; MISP = Motor Imitation Skills during Play; BST =
Behavior Skill Training; GPF = Graphical Performance Feedback; IPF = Immediate Performance
Feedback
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CHAPTER 5: Discussion
The purpose of this study was to evaluate the effects of implementing caregiver training
with and without cultural adaptations when training is provided for limited English proficiency
CLD families with a child with ASD. The effects of shared culture and language between the
family and trainer for skill acquisition and social validity is unknown. A direct comparison
between training with and without adaptations has not been implemented. Therefore, this study
sought to bridge this gap and extend to the literature on the impacts of cultural adaptations as
well as inform current practice when providing training for CLD families.
The current study utilized a single-case design to compare the effects of training in
English versus the native language (i.e., Spanish) on caregiver fidelity of implementation, social
validity, skill acquisition of a child with ASD, and training efficiency. Social validity of training
was measured through caregiver behaviors and by collecting caregiver feedback through a social
validity questionnaire. The observed caregiver behaviors were: a) the frequency of sharing
personal information during training or the level of personalismo; b) the caregiver’s involvement
during training or the frequency of asking questions, and c) the caregiver’s indices of happiness
or frequency of laughs. Training efficiency was measured by the length of sessions and number
of sessions needed to teach caregivers the target skill.
Participants in this study were three Latino families in Texas and one Latino family from
Honduras, all of whom were native Spanish speakers with limited English proficiency. Three out
of four families completed the training. Each family had a child with ASD between three to five
years of age and were interested in teaching their child two new skills. Participants in this study
add to the literature related to effective training for Latino families. The findings of the cultural
and linguistic adaptations needed to for this population are relevant because of the high demand
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for services. For instance, it is estimated that in Texas, one in every 61 children from a Spanishspeaking home is diagnosed with ASD (Dickerson & Dickerson, 2020). Nevertheless, to further
learn how to appropriately and effectively adapt services for CLD families, it is important to
acknowledge that cultural and linguistic diversity in the United States goes beyond Latino
families that speak Spanish. The United States remains one of the primary destinations for
families that speak a language other than English, with families from India, Mexico, and China
migrating at higher rates (American Immigration Council, 2020). Therefore, future research
should evaluate cultural adaptations with families from different cultural and linguistic
backgrounds.
Overall, the results showed that caregivers were able to acquire new skills and
successfully learn how to teach their child new abilities regardless of whether the training was
culturally adapted. The children were also observed to increase their independent correct
responses on both skills (RSI and MISP) across English and Spanish caregiver trainings.
However, when analyzing these findings across other fundamental aspects such as training
efficiency and social validity, differences between the two trainings emerged. In the culturally
adapted training, caregivers acquired the skills in fewer sessions and their acquisition was
gradual and consistent. They also tended to be more involved during the culturally adapted
training. For instance, the mothers shared more personal information, asked more questions, and
were prone to laugh more. Indeed, caregivers shared that they felt more comfortable and found
the training easier to learn when training was provided with cultural adaptations than without
these adaptations.
This chapter will first address the importance and contributions of the dependent
variables that affect caregiver training followed by the limitations of the study, recommendations
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for future research, considerations for service providers, and concluding statements with key
takeaways.
Importance of Caregiver Training and Intervention for Children with ASD
Caregiver training is critical to obtain long-lasting and effective outcomes during
intervention with individuals with a developmental disability such as ASD (e.g., Tonge et al.,
2014). Caregiver participation in their child’s intervention is not only a good practice, but is also
encouraged by the law (e.g., IDEA, 2019; Wagner et al., 2014). For example, section 1471 of the
Individuals with Disabilities Education Act (IDEA) states that parents of children with
disabilities, including low-income parents and parents of limited English proficient children,
have the right to receive training and information that meets their needs (IDEA, 2019). Parents
should also receive assistance to better understand their child’s disability, work collaboratively,
and participate in the decision-making process (IDEA, 2019). Overall, all families, regardless of
their cultural and linguistic background, should receive the support they need and be involved in
their child’s intervention. Results of the current study add to the growing body of literature on
the effectiveness of providing training for Latino families, a commonly underrepresented ethnic
group, to increase positive parenting practices (i.e., parent involvement, praises; e.g., Ceballos &
Bratton, 2010; Magaña et al., 2020; Martinez & Eddy, 2005). This study also adds to the
literature on the benefit of teaching caregivers to implement ABA-based strategies to increase
skill acquisition in their child with ASD (e.g., Dogan et al., 2017; Lim et al., 2020b).
Caregivers in the current study confirmed that they could be the primary interventionist
for their child's treatment. As previously mentioned, researchers observed an increase in both
training efficiency and social validity when caregivers received training that was culturally and
linguistically adapted. This is further supported by professional and ethical compliance codes
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that state that when there is a difference in language that significantly affects the behavior
analysts’ work, it is necessary to obtain training, experience, consult, or make appropriate
referrals (Behavior Analyst Certification Board, 2014). Therefore, to be in compliance with the
ethical code and to follow best practice, behavior analysts need to ensure that they use language
that is fully understandable to the recipient of those services (Behavior Analyst Certification
Board, 2014). However, in practice, it is a challenge to refer families that speak a language other
than English due to the scarcity of bilingual or multicultural therapists (e.g., Ding et al., 2019;
Mitchell, 2016). Additionally, long wait times for the next available bilingual therapist leads to
delays in treatment for individuals with ASD. There is evidence that early intensive intervention
for children with ASD strongly predicts treatment outcomes later in life (e.g., Lerman et al.,
2016), whereas delaying intervention can have adverse effects on the child’s development. All of
these factors combined increase the already known disparity between white families and CLD
families (e.g., Son et al., 2020). The results of this study are promising because they show that
while waiting for services that are adapted, families can continue to receive ABA-based training
that is not a match for the family’s language and culture and still make progress. This would
prevent the adverse effects described above as a result of delay in services while also allowing
the CLD family to eventually transition to a bilingual therapist when they become available.
Intervention Effects when Cultural and Linguistic Adaptations are Included
When an intervention is said to be culturally adapted, it can be understood as the
modifications to language, culture, and context to better align with the client’s culture and values
(e.g., Barrera et al., 2013). There are different ways to adapt training to a family’s culture. Bernal
et al. (1995) suggested eight dimensions to consider to develop a culturally sensitive treatment:
language; persons; metaphors; content; concepts; goals; methods; and context. In this study, we
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systematically incorporated two of those dimensions, language adaptations (i.e., training and
material in Spanish), and the person (i.e., an immigrant therapist from a similar ethnic and racial
group). The following describes the three main effects of language and person adaptations for
caregiver training that we found in this study.
First, we observed that training that was culturally adapted (i.e., language and person)
was a good predictor of higher levels of caregiver fidelity of implementation and consequently a
better predictor of the child’s outcomes. This finding reflects results from the literature that
suggests that to obtain effective and long-lasting effects on treatment for individuals with ASD,
the intervention must be implemented consistently as designed with high fidelity to maintain
treatment gains (Wheeler et al., 2006). Interventions delivered with low fidelity (i.e.,
implemented inconsistently or incompletely) make it extremely difficult to determine if the lack
of improvement was due to the intervention not being implemented as designed or if the
treatment itself was not adequate (Cooper et al., 2019). In the present study, we encountered this
challenge with Families 1 and 3. In particular, with Family 1, Mariajose’s low fidelity of
implementation during MISP training with Sherley made it extremely difficult to determine if the
intervention was not appropriate for the child’s developmental level. Eventually, the mother
reached expected fidelity levels (i.e., 90% accuracy of the task analysis) without culturally
adapting MISP training. However, the termination of MISP training limited our ability to
measure Sherley's progress when Mariajose started implementing the training consistently. In
contrast, with Family 3, we observed that the mother’s low fidelity was interfering with Juan’s
skills acquisition and his challenging behavior. When we provided MISP training with cultural
adaptations, Rebeca’s fidelity increased, and Juan demonstrated more independent imitation in
play skills with appropriate behaviors (i.e., staying seating down with his mother). This finding is
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consistent with research suggesting that treatment integrity is fundamental for treatment gains
(Cooper et al., 2019, Wheeler et al., 2006). Overall, caregivers implemented the treatment with
more fidelity and in fewer sessions during the training that had cultural adaptations compared to
the training without adaptations. Better outcomes were also observed for the child’s skill
acquisition as the learner engaged in more independent correct responses. Overall, this finding
could have potential policy implications since a lower dosage or fewer sessions can be related to
less cost. Cultural adaptations during training do enhance the caregiver and the child’s learning
in less time.
Second, we witnessed how the culturally adapted training promoted an environment
where the caregiver’s cultural values (i.e., personalismo, confianza) emerged without the
trainer’s promoting such behaviors. For example, the caregivers tended to independently share,
with the trainer of the same culture, information about family events or asked for advice on how
to support their child with independent living skills (i.e., night routine). The emergence of
cultural values might have strengthened the treatment. Research suggests that during the
intervention, the incorporation of cultural values helps caregivers be aligned with the treatment
expectations and reduce the risk of attrition (Chlebowski et al., 2018). Previous research has also
identified that “personalismo” and “confianza” affect the relationship between Latino caregivers
and the trainer (Chlebowski et al., 2018). Overall, Latino families have the desire to develop a
personal connection and trust with their trainer by sharing some personal information or
experiences (Chlebowski et al., 2018). In the present study, caregivers were more prone to share
personal information, personalismo, without being asked or prompted when the trainer matched
their culture and language. Personalismo might have played a vital role in family participation,
comfort, and treatment adherence. Whereas, confianza, trust, was measured by how comfortable

89

or how involved the caregivers were to ask questions during the training. In this domain,
caregivers asked a similar amount of questions during training regardless of the training
adaptations. It is encouraging to see that caregivers tried to ask questions and get involved in
their child’s treatment regardless of whether the trainer matched their culture. It could be
hypothesized that motivation might have influenced the caregiver’s involvement or “confianza”
during training. Previous research has mentioned that caregivers are often highly motivated to
learn new skills because treatment gains directly affect their whole family (Ruppert et al., 2016).
In the present study, caregivers voluntarily sought to participate and were committed to continue
the training regardless of the language mismatch with one of their trainers. Thus, caregiver
interest and motivation might influence involvement during training.
Finally, results from this study illustrate that training that is adapted to match the family’s
culture and language can better support the families’ learning process and indices of happiness.
The literature suggests that with training, caregivers can learn to facilitate their child’s skill
acquisition and consequently reduce their stress level (Black & Therrien, 2018). However, it is
also important that caregivers have access to enjoyable as well as instructive services (Van
Houten et al., 1988). It has been reported that families of children with ASD experience high
levels of isolation and stress (Black & Therrien, 2018) and that stress is particularly high for
immigrant families (Pumariega et al., 2005). Therefore, training should aim to consider the
family’s enjoyment. Indices of happiness during training may indicate well-being, interest, and
preference (Thomas et al., 2019). In the present study, Latino families that were also immigrants
laughed more in the culturally adapted training. The family well-being and other behaviors
present during social interaction inform the strengths of treatment results (Thomas et al., 2019),
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reaffirming that the incorporation of cultural adaptations might be fundamental to provide better
services.
Altogether, training for families of children with any developmental disability should go
beyond teaching families new skills. It should (a) aim to respect and match the family values, (b)
create an environment of trust where families can ask questions and actively participate in their
child’s treatment, and (c) the training should aim to increase indices of happiness and make it
enjoyable for all the family members. Training that incorporates language and personal
adaptations can address all of these components.
Advantages of Remote Caregiver Training
This study also adds to the current literature on the use of Telehealth and BST to provide
multilingual training for Spanish-speaking caregivers to teach new skills to their children with
ASD. The telehealth service delivery model has been used to overcome geographic and
economic barriers (Puskin et al., 2006). The flexibility inherent with the use of technology
allowed us to reach families in different cities in the United States and other countries (i.e.,
Honduras). For instance, we successfully provided training for Rebeca, whose country lacks
professionals that can provide ABA-based services (Behavior Analyst Certification Board,
2021). Telehealth has also been shown to be a viable method to use BST for training caregivers
and therapists (Boutain et al., 2020; Sump et al., 2018). This study extends the BST literature by
demonstrating that the modeling step, which usually occurs in vivo (e.g., Boutain et al., 2020;
Sump et al., 2018), can be adapted for telehealth by using pre-recorded video modeling. This is
critical for situations where it might not be feasible to have two therapists in the same room. For
example, in the current situation with coronavirus (Covid-19) and social distancing
recommendations, pre-recorded videos were a successful alternative. The use of telehealth
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allowed us to continue this study, provide families access to ABA-based services that were
otherwise inaccessible for them, and incorporate BST to train low-income Latinos to teach their
children new skills at home during a pandemic.
Limitations
The findings of this study showed positive results for incorporating linguistic and cultural
adaptations when training caregivers to teach children with ASD. However, some limitations
should be considered. First, Family 4 discontinue participating in the study, meaning that we had
25% attrition which has implications on the study's internal validity. Also, the present study
focused on Latino caregivers of young children with ASD, where all caregivers were mothers.
Certain cultural values that affected the level of enjoyment and involvement of the caregivers
during training (i.e., personalismo, confianza) were specific to this demographic. Future studies
should replicate this study with Latino fathers of children with ASD whose skills acquisition,
involvement, and values might differ.
Although we assessed the caregiver’s English language proficiency, a possible limitation
is the lack of the child’s language proficiency assessment in English and Spanish. Language
proficiency might have affected the child’s performance. For example, with Family 1, Sherley’s
imitation skill during play might have been affected by the mom speaking to her in English
during the sessions when the family’s home language was Spanish. Future studies should
evaluate the child’s language proficiency when working with bilingual families to control for a
possible interactive effect between language proficiency and skill acquisition. Additionally,
when evaluating the child’s ability to match identical pictures and imitate motor movements via
telehealth, we relied on the caregiver’s ability to conduct the assessment in order for the trainer
to evaluate the child’s skills. Implementing a more precise assessment, for example when
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assessing the imitation skill level, might have led to better adaptations of the intervention to fit
the child’s development.
Another possible limitation is the difference in training difficulty between RSI and MISP
for the caregiver and the child. In this study, we tried to control for: (a) appropriateness of the
skill for young individuals with ASD, (b) the skill difficulty for the caregiver to learn and for the
child to acquire, (c) a similar number of steps on the task analysis to learn how to teach the child
and, (d) overlap of steps between the two trainings (RSI and MISP) to prevent the carryover
effect. However, we observed that receptive skills training based on DTT tended to be easier to
learn and implement for the caregiver and the child. DTT is a structured learning process that
commonly uses reinforcements, such as tangibles and edibles, to increase the child’s motivation
and the likelihood of seeing the correct response in the future (e.g., Lerman et al., 2016). The
presence of tangible reinforcement in the present study might have been a key component of the
child's skill acquisition and the structure of the training might have been easier for the caregivers
to implement (i.e., sitting at a table). In contrast, reciprocal imitation training is a naturistic
intervention that targets one of the core symptoms of ASD (i.e., social interaction; Cardon &
Wilcox, 2011; Penney & Schwartz, 2019). All children in the present study showed slower
improvement during this training. It is unknown to what extent the skill difficulty of MISP
training for caregivers and the slow improvement during imitation from the child could have
influenced the caregiver’s performance. Caregivers might have been less reinforced by their
child's behavior during MISP in comparison to RSI. Therefore, future studies could evaluate
caregiver training with and without cultural adaptations when implementing two trainings with a
more comparable difficulty level for the caregiver and the child.
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Lastly, the trainer’s personalities and their influence on caregiver behavior should also be
considered (i.e., personalismo, involvement and indices of happiness). In the current study we
had one English-speaking trainer and one bilingual trainer. Even though both trainers showed a
high adherence to the training process and were considered friendly and patient by caregivers, it
is possible that their personality affected caregiver behaviors. Future studies should implement
training with and without cultural adaptations through different trainers to control for the
possible interactive effect of the trainer’s personality and the caregiver’s outcome. Also, trainers
might benefit from receiving guidance on building rapport with the family before each session.
Recommendations for Future Research
The findings from this study offer several relevant recommendations for future research.
All participants in this study had an ASD diagnosis. Future studies should extend this study by
including families of children with other developmental disabilities. A child’s diagnosis could
have a moderating effect on the family’s stress level, service availability for the child, and the
family values. Also, this study should be extended to families from other cultures and linguistic
backgrounds to gain a better understanding of cultural adaptations when working with CLD
families.
Future studies might also systematically assess caregiver skill acquisition and social
validity with varied adaptations such as when training material is in the family’s native language
even if the trainer does not speak that language or investigate the use of translators during
training. In the current study, we evaluated an unlikely situation where adapting the language
used in the material (i.e., instructions and video) would not be available. Realistically, translating
the material to the family’s native language should be relatively accessible with applications
such as Google Translate™. The goal of restricting the language of therapist and of the material
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was to control for the language used during training. Therefore, evaluation of other language
adaptations (i.e., material, translators) might be beneficial to better inform current services that
might have a personnel limitation to adapt training to the family’s culture.
Lastly, previous research supports that providing training in the family’s native language
tends to increase participation, satisfaction, adherence, and retention (e.g., Castro et al., 2004;
Forehand & Kotchick, 2016). In the present study, English and Spanish sessions took place the
same day at different hours and the Spanish-speaking trainer coordinated the sessions. Based on
previous research, we could have expected higher attrition levels or cancelation of sessions
during the English training sessions. Thus, the bilingual trainer’s presence to coordinate the
session might have played a key factor in holding the families accountable during the study. It is
also possible that coordination of the sessions could have increased the familiarity with the
Spanish-speaking trainer even when both trainers and the caregiver were in the same text
message group during this process. It is unknown to what extent this interaction could have
influenced personalismo and involvement during the culturally adapted training. Future studies
could systematically control the interaction outside the session between the two trainers to
evaluate whether the coordination of services from a trainer that matches the family culture and
language might influence retention and participation during the training.
Conclusion
Previous research has successfully provided caregiver training for CLD families. Such
trainings have included some cultural adaptations (i.e., language, person, context).
Notwithstanding, the present study added to the literature by analyzing a direct comparison
between training with and without cultural adaptations on the caregiver and child’s skill
acquisition and social validity with a clinically relevant population (i.e., individuals with ASD).
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From this study we can conclude that CLD caregivers can be the primary interventionist to teach
their child with ASD new skills. Families can also benefit from receiving remote training even if
the training is provided without cultural adaptations. However, as practitioners, we are
responsible for offering enjoyable training that positively affects family skill acquisition and
well-being in a timely, efficient manner. To offer cultural adapted services for CLD families, it
might be necessary to focus on two main aspects: adapt the language to the family’s native
language and have a trainer who shares the family’s ethnic and racial background. These two
adaptations, along with providing the materials needed and the flexibility of scheduling services,
can promote caregiver skill acquisition in fewer sessions and promote higher caregiver fidelity
levels. It can also enhance important cultural values such as personalismo and confianza. Finally,
it can increase the enjoyment that caregivers experience (i.e., increased laughter), which can
result in a positive effect on the child’s skill acquisition and the family’s overall well-being.
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Appendices
Appendix A
Trainer’s Treatment Integrity Checklist, Baseline and Follow-up
Intervention
Probe

Description

1. Preparation

The trainer had the material ready for the session: computer, and camera on.
The trainer started recording the session before or when the caregiver login
to the Zoom meeting.

2. Greeting

The trainer started the session by greeting the caregiver; for example, saying
“Hi” and “How are you.”

3. Introduction

The trainer provided a brief introduction about what they will be doing
during the session.
For example, today, we are going to do a brief observation.

4. Environment

If needed, the trainer instructed the caregiver to set the camera in the correct
position, and to situate him or herself in the proper environment where the
session should take place. For example: MISP on the playroom.

5. Intervention
probe

The trainer started the session by telling the caregiver to teach their child the
right skill (e.g., matching-to-sample or motor imitation). For instance: “Try
two times to teach your child to match the pictures. When you think you
have finished, give me a thumbs up.”
The trainer did not provide feedback during the intervention probe and did
not answer any questions about the caregiver’s performance.
If the trainer observed the caregiver writing something or cannot see the
caregiver’s hands for more than five seconds, the caregiver requested to see
the datasheet.
The trainer stopped the caregiver if no progress was observed within two
minutes.

6. End of
session

The trainer ended the session after the caregiver finished showing the skill
or after the trainer stopped the caregiver.
The trainer stopped the recording and save it.
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Appendix B
Trainer’s Treatment Integrity Checklist, Task Analysis of Behavioral Skills Training
Intervention
Probe

Description

1. Preparation

The trainer had the material ready for the session: computer, graph, task
analysis camera on, videos, datasheets, pen, timer, toys, or matching
pictures and reinforcement.

2. Greeting

The trainer started the session by greeting the caregiver; for example, saying
“Hi” and “How are you.”

3. Introduction

The trainer displayed on their screen, shared screen and provided a brief
introduction about what they will be doing during the session.

4. Intervention
probe

The trainer started the session by telling the caregiver to teach their child the
right skill (e.g., matching-to-sample or motor imitation). For instance: “Try
two times to teach your child to match the pictures. When you think you
have finished, give me a thumbs up.”
The trainer did not provide feedback during the intervention probe and did
not answer any questions about the caregiver’s performance.
If the trainer observed the caregiver writing something or cannot see the
caregiver’s hands for more than five seconds, the caregiver requested to see
the datasheet.
The trainer stopped the caregiver if no progress was observed within two
minutes.

5. Break

If needed the trainer told the caregiver to give the child a break while they
start the training.

BST

Description

6. Environment

If needed the trainer instructed the caregiver, to set the camera in the correct
position, and if needed to situate him or herself in the proper environment
where the session should take place. For example: Playroom for MISP or
desk for RSI.
If needed, the trainer instructed the caregiver to have all the material ready.
MISP: datasheet, pen, timer, and toys; or RSI: datasheet, pen, timer,
reinforcements and matching pictures.

7. Task
analysis

The trainer displayed on their screen the appropriate task analysis for the
caregiver (i.e., MISP) in the correct language (English).

8. Instructions

The trainer read out loud or paraphrased ALL of the components of the
written task analysis.
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The trainer provided the caregiver an opportunity to ask questions, by telling
them: “Do you have any questions?”
9. Modeling

The trainer showed the video to the caregiver only one time (if the caregiver
stated that she has problems hearing or watching the video, the trainer could
show the video one more time).
The trainer provided the caregiver an opportunity to ask questions, by telling
them: “Do you have any question?”

10. Rehearsal

If needed, the trainer instructed the caregiver to get the child ready and to
conduct a session with the child.
For instance: “Now is time to practice, try two times to teach your child to
match the pictures. When you think you finished, give me a thumbs up.”
The trainer stopped the caregiver if no progress was observed within two
minutes.

11. Data
collection

The trainer requested the caregiver to show on the screen their data sheet.

12. Feedback:
correct
performance

The trainer provided the first comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.
The trainer provided the second comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.

13. Feedback:
incorrect
performance

If needed the trainer provided the first comment about the parent’s incorrect
performance referring to the task analysis and highlighting the feedback
with color pink.
If needed the trainer provided the second comment about the parent’s
incorrect performance referring to the task analysis and highlighting the
feedback with color pink.

14. End of
session

The trainer ended the session after feedback was provided to the caregiver.

99

Appendix C
Trainer’s Treatment Integrity Checklist, Task Analysis of Behavioral Skills Training Plus
Graphical Performance Feedback
Intervention
Probe

Description

1. Preparation

The trainer had the material ready for the session: computer, graph, task
analysis camera on, videos, datasheets, pen, timer, toys, or matching
pictures and reinforcement.

2. Greeting

The trainer started the session by greeting the caregiver; for example, saying
“Hi” and “How are you.”

3. Introduction

The trainer displayed on their screen, shared screen and provided a brief
introduction about what they will be doing during the session.

4. Graphical
Performance
Feedback

The trainer displayed on their screen previous data and explained what
happened in the last session.
For instance: Start by explaining the document, add the purpose, explain
what happens in the last session, conclude with praise.
The trainer does not provide any additional feedback or specific information
on what went wrong last time in specific steps of the task analysis.

5. Intervention
probe

The trainer started the session by telling the caregiver to teach their child the
right skill (e.g., matching-to-sample or motor imitation). For instance: “Try
two times to teach your child to match the pictures. When you think you
have finished, give me a thumbs up.”
The trainer did not provide feedback during the intervention probe and did
not answer any questions about the caregiver’s performance.
If the trainer observed the caregiver writing something or cannot see the
caregiver’s hands for more than five seconds, the caregiver requested to see
the datasheet.
The trainer stopped the caregiver if no progress was observed within two
minutes.

6. Break

If needed the trainer told the caregiver to give the child a break while they
start the training.

BST

Description

7. Environment

If needed the trainer instructed the caregiver, to set the camera in the correct
position, and if needed to situate him or herself in the proper environment
where the session should take place. For example: Playroom for MISP or
desk for RSI.
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If needed, the trainer instructed the caregiver to have all the material ready.
MISP: datasheet, pen, timer, and toys; or RSI: datasheet, pen, timer,
reinforcements and matching pictures.
8. Task
analysis

The trainer displayed on their screen the appropriate task analysis for the
caregiver (i.e., MISP) in the correct language (English).

9. Instructions

The trainer read out loud or paraphrased ALL of the components of the
written task analysis.
The trainer provided the caregiver an opportunity to ask questions, by telling
them: “Do you have any questions?”

10. Modeling

The trainer showed the video to the caregiver only one time (if the caregiver
stated that she has problems hearing or watching the video, the trainer could
show the video one more time).
The trainer provided the caregiver an opportunity to ask questions, by telling
them: “Do you have any questions?”

11. Rehearsal

If needed the trainer instructed the caregiver to get the child ready and to
conduct a session with the child.
For instance: “Now is time to practice, try two times to teach your child to
match the pictures. When you think you finished, give me a thumbs up.”
The trainer stopped the caregiver if no progress was observed within two
minutes.

12. Data
collection

The trainer requested the caregiver to show on the screen their data sheet.

13. Feedback:
correct
performance

The trainer provided the first comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.
The trainer provided the second comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.

14. Feedback:
incorrect
performance

If needed the trainer provided the first comment about the parent’s incorrect
performance referring to the task analysis and highlighting the feedback
with color pink.
If needed the trainer provided the second comment about the parent’s
incorrect performance referring to the task analysis and highlighting the
feedback with color pink.

15. End of
session

The trainer ended the session after feedback was provided to the caregiver.
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Appendix D
Trainer’s Treatment Integrity Checklist, Task Analysis of Behavioral Skills Training, Graphical
Performance Feedback Plus Immediate Performance Feedback
Intervention
Probe

Description

1. Preparation

The trainer had the material ready for the session: computer, graph, task
analysis camera on, videos, datasheets, pen, timer, toys, or matching
pictures and reinforcement.

2. Greeting

The trainer started the session by greeting the caregiver; for example, saying
“Hi” and “How are you.”

3. Introduction

The trainer displayed on their screen, shared screen and provided a brief
introduction about what they will be doing during the session.

4. Graphical
Performance
Feedback

The trainer displayed on their screen previous data and explained what
happened in the last session.
For instance: Start by explaining the document, add the purpose, explain
what happens in the last session, conclude with praise.
The trainer does not provide any additional feedback or specific information
on what went wrong last time in specific steps of the task analysis.

5. Intervention
probe

The trainer started the session by telling the caregiver to teach their child the
right skill (e.g., matching-to-sample or motor imitation). For instance: “Try
two times to teach your child to match the pictures. When you think you
have finished, give me a thumbs up.”
The trainer did not provide feedback during the intervention probe and did
not answer any questions about the caregiver’s performance.
If the trainer observed the caregiver writing something or cannot see the
caregiver’s hands for more than five seconds, the caregiver requested to see
the datasheet.
The trainer stopped the caregiver if no progress was observed within two
minutes.

6. Break

If needed the trainer told the caregiver to give the child a break while they
start the training.

Immediate
Performance
Feedback
7. Feedback:
correct
performance

Description

The trainer provided the first comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.
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The trainer provided the second comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.
8. Feedback:
incorrect
performance

If needed the trainer provided the first comment about the parent’s incorrect
performance referring to the task analysis and highlighting the feedback
with color pink.
If needed the trainer provided the second comment about the parent’s
incorrect performance referring to the task analysis and highlighting the
feedback with color pink.

BST

Description

9. Environment

If needed the trainer instructed the caregiver, to set the camera in the correct
position, and if needed to situate him or herself in the proper environment
where the session should take place. For example: Playroom for MISP or
desk for RSI.
If needed, the trainer instructed the caregiver to have all the material ready.
MISP: datasheet, pen, timer, and toys; or RSI: datasheet, pen, timer,
reinforcements and matching pictures.

10. Task
analysis

The trainer displayed on their screen the appropriate task analysis for the
caregiver (i.e., MISP) in the correct language (English).

11. Instructions

The trainer read out loud or paraphrased ALL of the components of the
written task analysis.
The trainer provided the caregiver an opportunity to ask questions, by telling
them: “Do you have any questions?”

12. Modelling

The trainer showed the video to the caregiver only one time (if the caregiver
stated that she has problems hearing or watching the video, the trainer could
show the video one more time).
The trainer provided the caregiver an opportunity to ask questions, by telling
them: “Do you have any questions?”

13. Rehearsal

If needed the trainer instructed the caregiver to get the child ready and to
conduct a session with the child.
For instance: “Now is time to practice, try two times to teach your child to
match the pictures. When you think you finished, give me a thumbs up.”
The trainer stopped the caregiver if no progress was observed within two
minutes.

14. Data
collection

The trainer requested the caregiver to show on the screen their data sheet.
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15. Feedback:
correct
performance

The trainer provided the first comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.
The trainer provided the second comment about the parent’s correct
performance referring to the task analysis and highlighting the feedback
with color green.

16. Feedback:
incorrect
performance

If needed the trainer provided the first comment about the parent’s incorrect
performance referring to the task analysis and highlighting the feedback
with color pink.
If needed the trainer provided the second comment about the parent’s
incorrect performance referring to the task analysis and highlighting the
feedback with color pink.

17. End of
session

The trainer ended the session after feedback was provided to the caregiver.
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Appendix E
Receptive Skills Training, Caregiver’s Task Analysis (English)
INSTRUCTIONS
“Receptive Skills”
1. Prepare the environment:
a) Materials needed: Pictures (two identical sets of each picture), timer, datasheet, and
pencil.
b) Have the reinforcers or rewards ready. For example: favorite objects or activities.
c) Remove any unnecessary objects from the table.
2. Trial initiation:
a) Tell your child to sit down and, if necessary, stop him(her) from leaving.
b) Remove any object that your child may have in his(her) hands or mouth.
3. Motivate your child:
a) Show two different reinforcements without letting your child grab them. The
reinforcements offered can change each trial.
b) Ask your child: “What do you want?” and wait for an answer.
c) If your child does not respond in less than five seconds, choose what you think he(she)
will like the most.
4. Your child’s attention:
a) If your child’s face and body are facing you, go to step 5.
b) If not, point your child’s face and body toward you.
5. Display two pictures:
a) Set up two pictures, without describing them, on the table facing your child.
b) Change the order of the pictures each time you present them.
6. Eye contact:
a) Make eye contact with your child for at least one second.
7. Present the instruction:
a) Show your child a picture that is the same as one of the two pictures on the table within
three seconds of displaying the pictures.
8. Specific instructions:
a)
Tell your child just once: “Match” and wait in silence.
b)
Use a neutral conversational tone of voice.
9. Prompting procedure:
a)
After giving the first instruction, wait three to five seconds.
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b)
c)

If your child does not demonstrate the correct answer (matching the two identical
pictures), gesture the correct answer (pointing to the picture) with the initial instruction
for the second time and wait between three to five seconds.
If your child does not demonstrate the correct answer the second time after five
seconds, physically help him(her) (hand-over-hand) to match the pictures with the
initial instructions.

10. Reinforcement:
a) Only if your child demonstrated the correct response the first time, give him(her) the
reinforcement in less than five seconds.
b) When giving the reinforcement, at the same time enthusiastically praise him(her). For
example: “Good job!”
c) If your child suddenly shows inappropriate behavior (for example: scream, run away,
hit), do not reinforce, even though the response was correct.
d) If your child demonstrated the correct response the second time or third time,
enthusiastically praise him(her), do not provide the reinforcer and let him(her) have a
break.
11. Trial termination:
a) After giving the reinforcement to your child, remove all pictures as fast as you can (in
less than five seconds).
b) Do not let your child play with the pictures.
12. Data collection:
a) On your datasheet write down the name of the picture you showed and next to it write:
• The number 1 if your child matches the correct pictures the first time.
• The number 2 if you gestured the correct answer.
• The number 3 if you physically helped your child to match the pictures.
13. Next trial:
a) After giving your child the reinforcement or a break for 30 seconds, start over from step
1.
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Appendix F
Receptive Skills Training, Caregiver’s Task Analysis (Spanish)
INSTRUCCIONES
“Habilidades Receptivas”
a. Prepare el entorno:
a) Material necesario: imágenes (dos copias idénticas de cada imagen), reloj, hoja de datos
y lápiz.
b) Tenga preparado los refuerzos o premios. Por ejemplo: objetos o actividades favoritas.
c) Retire de la mesa cualquier objeto que no sea necesario.
b. Iniciación de la prueba:
a) Dígale a su hijo(a) que tome asiento, y si es necesario evite que se levante.
b) Retire cualquier objeto que él(ella) pueda tener en sus manos o boca.
c. Motive a su hijo(a):
a) Muestre dos diferentes refuerzos sin dejar que su hijo(a) los pueda agarrar. Los refuerzos
ofrecidos pueden cambiar en cada prueba.
b) Pregúntele a su hijo(a): “¿Qué quieres?” y espere su respuesta.
c) Si él(ella) no responde en menos de cinco segundos, elija usted lo que crea que le
gustará más.
d. Atención de su hijo(a):
a) Si el cuerpo y la cara de su hijo(a) están orientados hacia usted, vaya al paso 5.
b) De lo contrario, oriente el cuerpo y la cara de (él)ella hacia usted.
e. Muestre dos imágenes:
a) Coloque en la mesa dos imágenes viendo hacia su hijo(a), sin describirlas.
b) Cambie el orden de las imágenes cada vez que las presente.
f. Contacto visual:
a) Haga contacto visual con él(ella) durante al menos un segundo.
g. Presente la instrucción:
a) Muéstrele a su hijo(a) una imagen que sea igual a una de las dos imágenes que están en
la mesa en menos de tres segundos de haber puesto las imágenes en la mesa.
h. Instrucciones específicas:
a) Dígale a su hijo(a) sólo una vez: “Pon los iguales” y espere en silencio.
b) Use un tono de voz neutral y a nivel de conversación.
i. Procedimiento de ayuda:
a) Después de dar la primera instrucción, espere entre tres y cinco segundos.
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b)
c)

Si su hijo(a) no demuestra la respuesta correcta (poner las dos imágenes iguales juntas),
gesticula la respuesta correcta (señala la imagen) diciendo la instrucción inicial una
segunda vez y espere entre tres y cinco segundos.
Si su hijo(a) no demuestra la respuesta correcta la segunda vez después de cinco
segundos, ayúdelo(a) físicamente (mano a mano) a poner juntas las imágenes iguales
diciendo la instrucción inicial.

j. Refuerzo:
a) Sólo si su hijo(a) demuestra la respuesta correcta la primera vez, dele el refuerzo en
menos de cinco segundos.
b) Cuando entregue el refuerzo al mismo tiempo, felicítelo(a) con entusiasmo. Por ejemplo:
“¡Muy bien, los osos son iguales!”
c) Si su hijo(a) repentinamente muestra algún comportamiento inapropiado (por ejemplo:
gritar, salir corriendo, pegar) no lo refuerce, incluso si la respuesta fue correcta.
d) Si su hijo(a) demuestra la respuesta correcta la segunda o la tercera vez felicítelo(a) con
entusiasmo, no le dé el refuerzo y permítale un descanso.
k.

Terminación de la prueba:
a) Después de entregar el refuerzo a su hijo(a), retire todas las imágenes tan rápido como
pueda (en menos de 5 segundos).
b) No permita que su hijo(a) juegue con las imágenes.

l. Recopilación de datos:
a) Escriba en su hoja de datos el nombre da la imagen que mostró y al lado ponga:
• El número 1 si su hijo(a) puso las imágenes iguales juntas la primera vez.
• El número 2 si usted gesticuló la respuesta correcta.
• El número 3 si usted físicamente ayudó a su hijo(a) a poner las imágenes iguales
juntas.
m. Próxima prueba:
a) Después de darle el refuerzo a su hijo(a) o un descanso por 30 segundos, comience de
nuevo desde el paso 1.
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Appendix G
Motor Imitation Skills During Play, Caregiver’s Task Analysis (English)
INSTRUCTIONS
“Motor imitation skills during play”
a. Prepare the environment:
a) Materials needed: Toys (two identical sets of each toy), timer, datasheet and pencil.
b) Place the material in the place where your child plays.
c) Remove any unnecessary objects from the play area.
b. Trial initiation:
a) Bring your child where he(she) plays and, if necessary, stop him(her) from leaving.
b) Remove any object that your child may have in his(her) hands or mouth.
c) Tell him(her): “It is time to play” and let him(her) have access to all the toys. For
example, place all the toys on the floor.
c. Appropriate sitting:
a) When you are playing with your child, stay on the same level as him(her).
d. Reciprocal imitation:
a) Imitate what he(she) does: gestures, vocalizations and movements.
b) Use the same toys that he(she) is using and move them in the same way.
e. Linguistic mapping:
a) Describe what your child is doing while playing, but don’t tell him(her) what to do. For
example, avoid saying, “Do this” or “Put the toy on the floor,” etc.
b) Use exaggerated descriptions. For example: “The car is jumping so high.”
f. New action:
a) Present one new play action for your child to imitate.
g. Imitation sequence:
a) After presenting the new play action, wait between three to five seconds.
b) If your child does not imitate the first time, present the same new play action for a second
time and wait between three to five seconds.
c) If your child does not imitate the second time, present the same new play action a third
time, and physically help (hand-over-hand) him(her) to perform the action.
h. Praising:
a) When your child imitates, either spontaneously or with help, praise him(her). For
example: “Great job!” or “You did amazing!”
i. Description:
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a) After praising him(her), describe the new action that he(she) imitated. For example:
“That’s right; the car is flying.”
j. Wait:
a) After providing the description of the new action, let your child have access to the toys
for 30 seconds.
k. Data collection:
a) In your datasheet, write down a brief description of the new playing action you did. For
example: “Car flies.”
b) Draw a plus sign (+) if your child imitated the first time.
c) Draw a minus sign (-) if your child needed physical help, or you needed to repeat
yourself more than one time.
l. Trial termination:
a) Ask your child for the toy that you used for the new action by reaching out and saying:
“My turn with the (toy).”
b) If he(she) does not hand over the toy within five seconds, ask for it a second time.
c) If he(she) does not hand over the toy within five seconds the second time, say: “My turn
with the (toy)” and at the same time move your child’s hands toward yours, taking the toy
away.
m. Next trial:
a) After removing the toy and placing the pair of toys you used aside, start over from step
1.
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Appendix H
Motor Imitation Skills During Play, Caregiver’s Task Analysis (Spanish)
INSTRUCCIONES
“Imitación motriz durante el juego”
1. Prepare el entorno:
a) Material necesario: juguetes (dos unidades idénticas de cada juguete), reloj, hoja de datos
y lápiz.
b) Coloque el material en el lugar donde juega su hijo(a).
c) Retire del área de juego cualquier objeto que no sea necesario.
2. Iniciación de la prueba:
a) Lleve a su hijo(a) a donde juega y si es necesario evite que se vaya.
b) Retire cualquier objeto que él(ella) pueda tener en sus manos o boca.
c) Dígale a su hijo(a) “Es hora de jugar” y déjele tener acceso a todos los juguetes. Por
ejemplo, coloque todos los juguetes en el suelo.
3. Sentado apropiado:
a) Cuando esté jugando con su hijo(a) permanezca al mismo nivel que él(ella).
4. Imitación recíproca:
a) Imite lo que hace su hijo(a): gestos, vocalizaciones y movimientos.
b) Use los mismos juguetes que él(ella) está usando y muévalos de la misma manera.
5. Mapeo lingüístico:
a) Describa lo que su hijo(a) está haciendo mientras juega, pero no le diga qué hacer. Por
ejemplo, evite decir: “Haga esto” o “Ponga el juguete en el piso,” etc.
b) Use descripciones exageradas. Por ejemplo: “El carro está saltando muy alto,”
6. Acción nueva:
a) Presente una acción nueva de juego para que su hijo(a) imite.
7. Secuencia de imitación:
a) Después de presentar la acción nueva de juego, espere entre tres y cinco segundos.
b) Si su hijo(a) no imitó la primera vez, muestre la misma acción nueva de juego por
segunda vez y espere entre tres y cinco segundos.
c) Si su hijo(a) no imitó la segunda vez, presente la misma acción nueva de juego por
tercera vez y ayude físicamente (mano a mano) a que él(ella) realice la acción.
8. Felicítelo(a):
a) Cuando su hijo(a) imite, ya sea espontáneamente o con ayuda, felicítelo(a). Por ejemplo:
“¡Bien hecho!” o “¡Lo hiciste increíble!”
9. Descripción:
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a) Después de felicitar a su hijo(a) describa la nueva acción que acaba él(ella) de imitar. Por
ejemplo: “Así es, el carro brincó.”
10. Espera:
a) Después de describir la nueva acción, deje que su hijo(a) tenga 30 segundos de acceso a
los juguetes.
11. Recopilación de datos:
a) Escriba en su hoja de datos una breve descripción de la nueva acción de juego que
realizó. Por ejemplo: “El carro brincó.”
b) Dibuje un signo de más (+) si su hijo(a) imitó la primera vez.
c) Dibuje un signo de menos (-) si su hijo(a) necesitó ayuda física o si tuvo que repetirlo
más de una vez.
12. Terminación de la prueba:
a) Pídale a su hijo(a) el juguete que usó para la acción nueva extendiendo la mano y
diciendo: “Mi turno con el (juguete).”
b) Si su hijo(a) no entrega el juguete en menos de cinco segundos, pídalo una segunda vez.
c) Si su hijo(a) no entrega el juguete en menos de cinco segundos la segunda vez, diga:
“Mi turno con el (juguete)” y mueva al mismo tiempo las manos de él(ella) hacia las
suyas, tomando el juguete.
13. Próxima prueba:
a) Después de retirar el juguete, deje a un lado el par de juguetes que usó y comience de
nuevo desde el paso 1.
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Appendix I
Caregiver’s Treatment Integrity Receptive Skills Training (RST)
Behavior
1. Prepare the
environment

2. Trial initiation

3. Establish the
motivation
4. Child’s attention
5. Eye contact
6. Display two
pictures
7. Present the
instruction
8. Specific
instructions
9. Prompting
procedure

10. Reinforcement

Definition
The caregiver had the pictures ready. (The pictures were near the table.)
The caregiver got the table ready with no distractions (there was no other
object on the side of the table where the child was; in other words, the
child couldn’t reach the objects).
The caregiver had at least two reinforcements ready (meaning the
reinforcers were near the table).
The caregiver had the timer, datasheet, and pencil ready (in the same
room as the intervention).
If needed, the caregiver brought the child to the table and told him/her to
sit down or a similar instruction.
If the child has an item in his/her hand or mouth that does not belong to
the intervention, such as candy, another toy, etc., the caregiver made sure
to remove it.
The caregiver showed two items or offered two activities and did not let
the child grab them.
The caregiver asked the child which reinforcement he/she wanted.
The caregiver chose the item if the child did not respond.
The caregiver instructed the child only if he/she was facing the caregiver.
If the child did not show signs of readiness, the caregiver physically
prompted the child to face the caregiver.
The caregiver made eye contact with the child for a minimum of one
second before delivering instruction.
The caregiver showed two different pictures, without labeling, at the table
all aligned in front of the child facing him/her.
The caregiver rotated the pictures each time he/she presented them,
meaning that different pictures were shown each trial.
The caregiver showed a picture that matches one of the two pictures that
are in front of the child.
The caregiver delivered the correct instruction (i.e., match).
The caregiver used a neutral conversational tone of voice.
The caregiver delivered the initial instruction without a prompt and waited
at least three seconds but no more than five seconds.
If there was no response or incorrect response, the caregiver provided a
gesture with the initial instruction and waited at least three seconds but no
more than five seconds. If there was still no response or incorrect
response, the caregiver delivered a physical prompt paired with the initial
instruction.
The caregiver delivered the reinforcement only when the child
demonstrated an independent, correct response within five seconds of the
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11. Trial termination
12. Data collection

13. Next trial

response. When the caregiver delivered tangible reinforcers or activity, at
the same time, the caregiver gave verbal praise.
When the caregiver delivered tangible reinforcers or activity, at the same
time, the caregiver gave verbal praise. For example: “Great job matching”
The caregiver did not provide a reinforcer if the child performed an
incorrect response or while the child engaged in inappropriate behavior.
For example, crying, hitting, etc.
The caregiver delivered verbal praise and provided a break if the child
demonstrates the correct response during gesture or physical prompt.
The caregiver provided 30 seconds of reinforcement time or 30 seconds of
break between each trial.
The caregiver removed the instructional materials within five seconds of
delivering the reinforcer.
The caregiver did not let the child play with the pictures.
The caregiver accurately wrote the name of the picture that he/she showed
the child.
The caregiver accurately recorded the prompt given; number 1 for an
independent response, number 2 for gesture prompt, and number 3 for
physical prompt.
After providing approximately 30 seconds of reinforcement or break, the
caregiver started again from step one.
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Appendix J
Caregiver’s Treatment Integrity Motor Imitation Skills during Play (MISP)
Behavior
1. Prepare the
environment

2. Trial initiation

3. Appropriate
sitting
4. Reciprocal
imitation
5. Linguistic
mapping

6. New action
7. Imitation
sequence

Definition
The caregiver had the toys ready (the toys were in the same room as
the intervention).
The caregiver placed or has the material in the place where the child
plays. *If the caregiver is in a different setting (for example,
grandparents’ house), the caregiver will clarify that she is in the
proper environment where they can play.
The caregiver had the timer, datasheet, and pencil or pen ready in the
same room as the intervention.
If needed, the caregiver removed any unnecessary objects from the
play area.
If the child tried to elope or get away from the play area, the caregiver
blocked the child or brought the child back to the play area, at any
moment of the trial.
If the child has an item in his/her hand or mouth that does not belong
to the intervention, such as candy, another toy, etc., the caregiver
made sure to remove it.
The caregiver told the child it is time to play or a similar instruction.
The caregiver provided access to all the toys to the child by placing
them on the floor or the play area.
The caregiver sat down and stayed at the same level as the child while
playing with him/her.
The caregiver imitated the child’s actions, gestures, and vocalizations.
The caregiver used the same toy that the child was using and moved
the toy the same way.
The caregiver verbally described the play actions of the child. The
description was precise to the child’s actions and exaggerated; for
example, “the doll is jumping so high.”
The caregiver’s descriptions did not contain a command such as “do
this” or “give the baby a drink” during play.
The caregiver introduced a new play action for the child to imitate.
New refers to an action that was not observed before on the same
session day.
The caregiver waited, in silence, between three to five seconds after
presenting the first new play action.
If the child did not imitate, the caregiver modeled a second time and
waited in silence between three to five seconds.
If the child did not imitate the target action the second time, the
caregiver physically prompted the child to perform the target action.
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8. Praising
9. Description
10. Wait
11. Data collection

12. Trial termination

13. Next trial

The caregiver delivered verbal praise after either a spontaneous
imitation or a physically prompted imitation.
The caregiver described the new play action that the child imitated
after praising the child.
The caregiver left the child to keep the toys for 30 seconds.
The caregiver wrote a brief description of the novel play action on the
datasheet.
The caregiver recorded on the datasheet a plus if the child
independently imitated or independently showed the new movement’s
proximity the first time or a minus if the child did not imitate or
needed physical help to imitate.
The caregiver asked for his or her turn for the toy used during the new
play action by extending their hand and saying, “my turn with the
toy.”
If the child did not hand over the toy in at least three seconds but no
more than five seconds, the caregiver asked for his or her turn a
second time.
If the child did not hand over the toy after the second verbal prompt,
the caregiver physically prompted the child to put the toy on the
caregiver’s hand.
Once the caregiver removed the toy, he/she started again from step
one.
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Appendix K
Cultural Validity (English Translation)
What is your country of origin?
How old are you?
What gender do you identify with?
Do you have sons or daughters?
Instructions of how to teach “receptive skills:”
1. The instructions of how to teach
receptive skills were clear.

Disagree
(0)

2. The words used were appropriate within
the context of the instructions.

Disagree
(0)

3. I understood the meaning of all the
words in the instructions.

Disagree
(0)

4. I felt comfortable following the
instructions of how to teach receptive
skills.

Disagree

5. If someone from Latin America read
these instructions, they would be able to
understand them.

Disagree

(0)

(0)

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

(3)

(3)

(3)

(3)

(3)

6. Is there anything else you want to share with us?
Instructions of how to teach motor “imitation during play:”
1. The instructions of how to teach motor
imitation during play were clear.

Disagree
(0)

2. The words used were appropriate within
the context of the instructions.

Disagree
(0)

3. I understood the meaning of all the
words in the instructions.

Disagree
(0)

4. I felt comfortable following the
instructions of how to teach motor
imitation during play.

Disagree
(0)

117

(3)

(3)

(3)

(3)

5. If someone from Latin America read
these instructions, they would be able to
understand them.

Disagree
(0)

6. Is there anything else you want to share with us?
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Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree
(3)

Appendix L
Cultural Validity (Spanish)
¿Cuál es su país de origen?
¿Qué edad tiene?
¿Con qué genero se identifica?
¿Tiene hijos o hijas?
Instrucciones de cómo enseñar “habilidades receptivas”
1. Las instrucciones de cómo enseñar
habilidades receptivas fueron claras.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

2. Las palabras utilizadas fueron
apropiadas para el contexto en el que
se llevaran a cabo las instrucciones.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

3. Entendí el significado de todas las
palabras utilizadas en las
instrucciones.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

4. Me sentiría cómodo(a) siguiendo
las instrucciones de cómo enseñar
habilidades receptivas.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

5. Si alguien de Latinoamérica lee
estas instrucciones, considero que las
entenderían.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

6. ¿Hay algo más que nos quieras compartir?
Instrucciones de cómo enseñar “imitación motriz durante el juego”
1. Las instrucciones con los pasos de
cómo enseñar imitación motriz
durante el juego fueron claras.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

2. Las palabras utilizadas fueron
apropiadas para el contexto en el que
se llevaran a cabo las instrucciones.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

3. Entendí el significado de todas las
palabras utilizadas en las
instrucciones.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)
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4. Me sentiría cómodo(a) siguiendo
las instrucciones de cómo enseñar
imitación motriz durante el juego.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

5. Si alguien de Latinoamérica lee
estas instrucciones, considero que las
entenderían.

Totalmente en
En
desacuerdo
desacuerdo
(0)
(1)

De
acuerdo
(2)

Totalmente
de acuerdo
(3)

6. ¿Hay algo más que nos quieras compartir?
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Appendix M
Social Validity (English Translation)
Training in English
1. The training that I received from the
English-speaking trainer was effective.

Disagree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Instructions Modelling

Rehearsal

Feedback

(0)
2. The instructions were clear and I knew
what the English-speaking trainer wanted
me to do.

Disagree

3. I felt comfortable during sessions with
my English-speaking trainer.

Disagree

(0)

(0)
4. If given the opportunity, I would like
to learn other skills through an Englishspeaking trainer.
5. Which of the following training
components did you find most helpful
during the English training?

Disagree
(0)

(3)

(3)

(3)

(3)

6. Is there anything else you would like to tell us about your experience during the trainings in
English?
Training in Spanish
1. The training that I received from the
Spanish-speaking trainer was effective.

Disagree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Somewhat
disagree
(1)

Somewhat
agree
(2)

Agree

Instructions Modelling

Rehearsal

Feedback

(0)
2. The instructions were clear and I knew
what the Spanish-speaking trainer wanted
me to do.

Disagree

3. I felt comfortable during sessions with
my Spanish-speaking trainer.

Disagree

(0)

(0)
4. If given the opportunity, I would like to
learn other skills through a Spanishspeaking trainer.
5. Which of the following training
components did you find most helpful
during the Spanish training?

Disagree
(0)
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(3)

(3)

(3)

(3)

6. Is there anything else you would like to tell us about your experience during the trainings in
Spanish?
Receptive Skills Intervention
1. I felt comfortable teaching my child how to
match identical pictures.

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

2. The content on the list with the steps on
how to teach my child was clear and easy to
understand.

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

3. I would keep using this strategy to keep
teaching my child how to learn new skills.

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

4. The strategy learned met my expectations.

5. My child learned new skills because of the
training.

(3)

(3)

(3)

(3)

(3)

6. What did you like the most about the “Receptive Skills Training”?
7. What did you like the least about the “Receptive Skills Training”?
8. What is one thing that you would change about the training “Receptive Skills Training”?
Motor Imitation Skills during Play
1. I felt comfortable teaching my child how to
imitate.

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

2. The content on the list with the steps on
how to teach my child was clear and easy to
understand.

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

3. I would keep using this strategy to keep
teaching my child how to imitate.

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

Disagree Somewhat
disagree
(0)
(1)

Somewhat
agree
(2)

Agree

4. The strategy learned met my expectations.

5. My child learned new skills because of the
training.
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(3)

(3)

(3)

(3)

(3)

6. What did you like the most about the “Motor imitation skills during play”?
7. What did you like the least about the “Motor imitation skills during play”?
8. What is one thing that you would change about the training “Motor imitation skills during
play”?
To finish:
1. What was the main difference for you of being taught in English than in Spanish?
2. Which training was easier for you and did you feel most comfortable implementing?
• Receptive Skills Training
• Motor imitation skills during play
• Both were the same
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Appendix N
Social Validity (Spanish)
Entrenamiento impartido en inglés
1. Sentí que fue efectivo el
entrenamiento que recibí en
inglés.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

2. Las instrucciones fueron
claras y entendí lo que quería
mi entrenadora quería que yo
hiciera.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

3. Me sentí cómoda con los
entrenamientos en inglés.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

4. Si tuviera la oportunidad
me gustaría seguir
aprendiendo a través de
entrenamientos en inglés,
otras habilidades para
ayudarle a mi hijo(a)

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

5. ¿Cuál de los siguientes
pasos durante el
entrenamiento en inglés te
resultó más útil y el que te
ayudó a aprender más
rápido?

Las
instrucciones
escritas

El video
que me
mostraban

El
practicar
con mi
hijo(a)

La
retroalimentación
que recibía al
final

6. ¿Hay algo más que nos quisieras decir de tu experiencia durante los entrenamientos en inglés?
Entrenamiento impartido en español
1. Sentí que fue efectivo el
entrenamiento que recibí en
español.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

2. Las instrucciones fueron
claras y entendí lo que quería
mi entrenadora quería que yo
hiciera.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)
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3. Me sentí cómoda con los
entrenamientos impartidos en
español.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

4. Si tuviera la oportunidad
Totalmente en
me gustaría seguir
desacuerdo
aprendiendo a través de
(0)
entrenamientos impartidos en
español, otras habilidades para
ayudarle a mi hijo(a).

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

5. ¿Cuál de los siguientes
pasos durante el
entrenamiento en español te
resultó más útil y el que te
ayudó a aprender más rápido?

El video
que me
mostraban

El
practicar
con mi
hijo(a)

La
retroalimentación
que recibía al
final

Las
instrucciones
escritas

6. ¿Hay algo más que nos quisieras decir de tu experiencia durante los entrenamientos
impartidos en español?
Entrenamiento de “habilidades receptivas:” poner imágenes iguales juntas
1. Me sentí cómoda enseñándole a Totalmente en
mi hijo(a) cómo poner imágenes
desacuerdo
iguales juntas.
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

2. El contenido y los pasos para
enseñarle a mi hijo(a) cómo poner
las imágenes iguales juntas fueron
claros y fáciles de entender.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

3. Seguiré utilizando esta
estrategia para seguir enseñándole
a mi hijo(a).

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

4. La estrategia que aprendí para
enseñarle a mi hijo(a) a poner
imágenes iguales juntas cumplió
con mis expectativas.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)
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5. Mi hijo(a) aprendió a poner las
imágenes iguales juntas gracias a
este entrenamiento.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

6. ¿Qué fue lo que más te gustó del entrenamiento “Habilidades receptivas?”
7. ¿Qué fue lo que menos te gustó del entrenamiento “Habilidades receptivas?”
8. ¿Qué cambiarías para mejorar el entrenamiento “Habilidades receptivas?”
Entrenamiento de “imitación motriz durante el juego”
1. Me sentí cómoda enseñándole a
mi hijo(a) a que imitara durante el
juego.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

2. El contenido y los pasos para
Totalmente en
enseñarle a mi hijo(a) a que imitara
desacuerdo
durante el juego fueron claros y
(0)
fáciles de entender.

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

3. Seguiré utilizando esta
estrategia para seguir enseñándole
a mi hijo(a).

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

4. La estrategia que aprendí para
enseñarle a mi hijo(a) a imitar
durante el juego cumplió con mis
expectativas.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

5. Mi hijo(a) aprendió a imitar
durante el juego gracias a este
entrenamiento.

Totalmente en
desacuerdo
(0)

Algo en
desacuerdo
(1)

Algo de
acuerdo
(2)

Completamente
de acuerdo
(3)

6. ¿Qué fue lo que más te gustó del entrenamiento “Imitación motriz durante el juego?”
7. ¿Qué fue lo que menos te gusto del entrenamiento “Imitación motriz durante el juego?”
8. ¿Qué cambiarías para mejorar el entrenamiento “Imitación motriz durante el juego?”
Para terminar
1. ¿Cuál fue la diferencia más grande que sentiste cuando te enseñaban en inglés en
comparación de español?
2. ¿Cuál entrenamiento te resultó más fácil y te sentiste más cómoda implementando?
• Habilidades receptivas (poner imágenes iguales juntas)
• Imitación motriz durante el juego
• Ambas fueron iguales
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Appendix O
Abbreviations
ABA:

Applied Behavior Analysis

ASD:

Autism Spectrum Disorder

BCBA:

Board Certified Behavior Analyst

BST:

Behavioral Skills Training

CLD:

Culturally and Linguistically Diverse

DSM-V:

Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition

DTT:

Discrete Trail Training

GARS:

Gilliam Autism Rating Scale, Third Edition

GPF:

Graphical Performance Feedback

IOA:

Inter-observer agreement

IPF:

Immediate Performance Feedback

LEAP-Q:

Language Experience and Proficiency Questionnaire

MIS:

Motor Imitation Scale

MISP:

Motor Imitation Skills during Play

PMT:

Parent Management Training

RIT:

Reciprocal Imitation Training

ROWPVT-4:

Receptive One-Word Picture Vocabulary Test-Fourth Edition

RSI:

Receptive Skills Intervention

RUBI-PT:

Research Unit on Behavioral Interventions Parent Training

SES:

Socioeconomic group

WWC:

What Works Clearinghouse
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