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Parent-implemented interventions for toddlers with autism 
have recently emerged from an understanding of parent–
child interaction as the first conduit through which social 
learning naturally occurs. Although leveraging parent 
capacity is gaining prominence in early intervention 
(Beaudoin et al., 2014; Wainer et al., 2016), specific 
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Abstract
How parents support social learning at the preverbal level for toddlers with autism is rarely reported, limiting the field’s 
understanding of factors that may influence early development of social competency. As a central challenge in autism 
that is resistant to intervention, preverbal social initiating is an important indicator of social motivation. This study 
explored parents’ application of mediated learning principles. Mediated learning theory is based on active engagement 
in the learning process or “learning to learn” and the Joint Attention Mediated Learning intervention applied the 
principles to child and parent learning. The investigation explored associations between parents’ application of mediated 
learning principles with unprompted initiation of joint attention for 119 toddlers with autism. Postintervention videos of 
unstructured parent–child interaction were used to analyze parents’ application of the principles and child initiation of 
joint attention. Significant differences were found between intervention and control conditions in parents’ mediation of 
child learning. In a multiple regression analysis of associations between parents’ application of the principles and toddler 
initiation of joint attention, parents’ success in applying mediated learning principles predicted toddlers’ initiation of joint 
attention gains. Considered individually, the strongest predictor of initiation of joint attention was the principle Giving 
Meaning with the principle Encouraging also showing significance.

Lay abstract 
Little is known about what parents can do to promote initiating joint attention for their toddlers with autism. Initiating 
joint attention is important because it is an indicator of social motivation and is associated with later communication 
ability. In this study, parents applied mediated learning principles to help their toddlers engage with them socially. The 
principles included helping their child focus on social interaction, giving meaning to the social elements of interaction 
(and de-emphasizing nonsocial elements), and helping their toddlers understand their own social ability by encouraging. 
At the end of the intervention period, we compared two groups. One group received the Joint Attention Mediated 
Learning intervention and the other received community-based early intervention services. We found that the Joint 
Attention Mediated Learning participants applied mediated learning principles more often than the other group. Then, 
we explored how parents’ application of mediated learning principles related to toddler initiating joint attention and 
found that parents who were successful in applying the principles had toddlers who were more likely to show initiating 
joint attention. Our findings indicate that the mediated learning process shows promise as a way to promote early 
social learning, although other elements of the Joint Attention Mediated Learning intervention, such as actively engaging 
parents in the learning process, may have also contributed to both child and parent learning.
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mechanisms by which parents impact toddlers’ social 
development are rarely reported (Moore et al., 2021). 
Addressing this gap would answer calls to identify theory-
driven processes that advance knowledge of “what works 
for whom and why” in early intervention (Trembath & 
Vivanti, 2014; Vivanti et al., 2014, p. 1). In this article, we 
examine the extent to which mediated learning theory, 
when successfully applied in parent–child interaction to 
promote social learning, is associated with unprompted 
social initiating for toddlers with autism.

Foundational social communication: 
initiating joint attention

A clear delineation of joint attention in its expressive and 
responsive forms is important for evaluating how it is tar-
geted and measured (i.e. intervention content) and for the 
process by which it is promoted (i.e. intervention approach 
and strategies), since both content and process are impli-
cated in how this early manifestation of the core social 
communication challenge in autism (American Psychiatric 
Association, 2013) is addressed for very young children. 
Interventions for toddlers with autism commonly focus 
broadly on social communication, but often lack clarity on 
how they distinguish social from nonsocial communica-
tive functions, a distinction that matters if intervention is 
to be well targeted to the core autism challenge. Bates and 
colleagues (1975) classified preverbal expressive commu-
nication as serving declarative or imperative functions. 
They described the declarative function, later designated 
initiating joint attention (IJA; Mundy et al., 1986), as ini-
tiating interaction to share experiences by nonverbally 
showing or commenting with signals such as gaze or ges-
tures. (“Labeling” was classified as a separate nonsocial 
version of the declarative function.) Although some have 
described it more broadly, we define IJA as exclusively 
serving a social noninstrumental function and as an inter-
nally driven social competency rather than a discrete 
behavior or skill.

In contrast, the expressive preverbal imperative func-
tion, also labeled “instrumental” (Frith, 1989; Mundy, 
1995), takes the form of initiating to request an action as a 
means of “controlling the listener’s behavior” (Bates et al., 
1975, p. 208), in effect using the partner as an “instru-
ment” to achieve one’s own ends. Curcio (1978) first dem-
onstrated that preverbal nonsocial requesting is relatively 
intact in autism while communicating with social intent is 
an autism-specific challenge, a finding that has since been 
widely replicated (e.g. Loveland & Landry, 1986; Stone 
et al., 1997; Wetherby & Prutting, 1984).

In interactions between parents and toddlers with 
autism, communicative functions are demonstrated by 
both partners (Schertz, Call-Cummings, et al., 2018) in 
expressive and receptive forms (Luyster et al., 2009). 
Instrumental initiations, or imperatives, function to fulfill 

the initiator’s task-oriented goals, such as by the child indi-
cating to request access to a desired object or by the adult 
eliciting a predetermined child response through modeling 
(e.g. imitation of a modeled action), prompting, directing/
commanding, or, implicitly, through reinforcing (i.e. pro-
viding a reward incentive for a specific behavior). 
Instrumental responses are illustrated by complying with a 
partner’s explicit or implied requests.

The social exchange of showing or nonverbal com-
menting that IJA represents, in contrast, reveals a “voli-
tional/self-generated” social motive with noninstrumental 
intent (Mundy, 2016, p. 136). With its representation of 
social motivation, IJA distinguishes between groups with 
and without autism more strongly than does responding to 
a partner’s joint attention overtures (RJA), is less respon-
sive to intervention, and persists as a stronger challenge 
than RJA over time (Gotham et al., 2006; Mundy, 2016). 
As unprompted social initiation, IJA also presents a sharper 
challenge than does joint engagement (Bottema-Beutel, 
2016), which, rather than a discrete initiating action as 
seen in IJA, is defined as a transactional state of socially 
embedded play—not explicitly delineated by communica-
tive function—during which, in its advanced coordinated 
form, the child acknowledges the partner while focusing 
on a shared topic (Bakeman & Adamson, 1984).

IJA may thus be an important intervention target during 
the preverbal period because of its demonstration of social 
motivation, the apparent barrier that defines the persistent 
autism-specific social challenge. Although the connection 
between IJA and verbal language is well established (e.g. 
Bono et al., 2004), the more important aspect to explore may 
be if or how associations between IJA and verbal language 
differ when social and nonsocial functions are considered 
since it is the former that is more constrained in autism.

In recently published studies of replicated parent-
implemented intervention models, their effects on IJA for 
toddlers with autism (i.e. less than age 36 months) were 
reported for two groups: Parent Early Start Denver Model 
(P-ESDM; Vismara et al., 2013) and Joint Attention 
Mediated Learning (JAML; Schertz & Odom, 2007; 
Schertz et al., 2013; Schertz, Odom, et al., 2018). Overall, 
for the eight participants in a P-ESDM single-case design 
(SCD) study, IJA did not increase during a 12-week inter-
vention but a slight increase was observed in their mean 
scores at 3-month follow-up assessment. In that study, IJA 
was defined as unprompted nonverbal initiation involving 
alternating eye gaze between the parent and the activity 
and pointing/showing/giving for the purpose of sharing 
interest in the activity. JAML’s effects were investigated in 
the 2007 SCD study with positive effects on IJA for two of 
three participants, and in the 2013 and 2018 randomized 
controlled trials (RCTs) with IJA effect sizes ranging from 
moderate-to-large from pre- to postintervention and group 
differences at postintervention. Similar to P-ESDM, JAML 
defined IJA as alternating looks between the object and 
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parent to “show” with evidence of noninstrumental social 
intent. Among developmental social pragmatic (DSP) 
interventions for young children with autism, JAML was 
the sole intervention found to demonstrate compelling evi-
dence of positive effects on IJA (Binns & Oram Cardy, 
2019).

Although both RJA and IJA are autism-specific chal-
lenges, findings reviewed above showing IJA’s stronger 
and more persistent challenge relative to RJA and joint 
engagement point to IJA as a critical intervention target. 
Recently reported toddler interventions showed a range of 
social focus with some excluding joint attention as an 
explicit intervention target (Bradshaw et al., 2017; Brian 
et al., 2017; Green et al., 2015; Steiner et al., 2013), others 
combining joint attention with less socially delimited 
intervention targets such as imitation, speech, emotional 
regulation, parent responsiveness, or joint engagement 
(e.g. Kasari et al., 2015; Rogers et al., 2012; Turner-Brown 
et al., 2019; Wetherby et al., 2014), and one focusing 
exclusively on IJA and its developmental precursors 
(Schertz, Odom, et al., 2018). An unanswered question is 
whether a broad-based “comprehensive” intervention 
approach or a more targeted focus produces stronger long-
term outcomes related to the core autism social challenge, 
a consideration for future investigations.

Approaches to parent-supported 
toddler social learning

Leveraging the toddler’s naturally supportive and closest 
relationship, parent–toddler interaction provides an opti-
mal social learning venue in parent-implemented inter-
ventions. Research and recommended practices related to 
interventions for toddlers with autism have surfaced and 
expanded since the initial studies were reported in the 
early 2000s (Schertz et al., 2011) but have become more 
established in the past decade (Sandbank et al., 2020). It 
should be noted that the term “parent mediated” is used 
by some to mean “parent implemented,” and most so-
labeled interventions do not rely on mediated learning 
principles to promote active involvement and self-reli-
ance in the learning process as described by mediated 
learning theorists and researchers in the field (Feuerstein 
et al., 1980; Haywood, 2013; Klein, 2003).

In parent-implemented interventions, professionals 
most commonly use coaching to teach parents specific 
strategies, model their use with toddlers, and provide feed-
back on parents’ implementation in “naturalistic develop-
mental behavioral interventions” (NDBI; Schreibman 
et al., 2015). NDBI interventions “involve shared control  
. . ., utilize natural contingencies, and use a variety of 
behavioral strategies to teach developmentally appropriate 
and prerequisite skills” (Schreibman et al., 2015, p. 2411). 
While the interventions vary in their emphases on develop-
mental and behavioral theories of learning, parents are 
typically coached to apply modeling, prompting, natural 

rewards in contextually embedded learning. Recent exam-
ples of interventions incorporating NDBI principles 
include P-ESDM (e.g. Rogers et al., 2019; Vismara et al., 
2013); the Early Social Interaction project based on the 
Social Communication, Emotional Regulation, and 
Transactional Supports (SCERTS) model (e.g. Wetherby 
et al., 2014); the Joint Attention Symbolic Play Engagement 
and Regulation (JASPER) approach (e.g. Kasari et al., 
2015); a structured learning approach (TEACCH; for 
example, Turner-Brown et al., 2019); and interventions 
employing strategies based on Pivotal Response Treatment 
(PRT; for example, Bradshaw et al., 2017; Brian et al., 
2017).

Two other intervention approaches relied exclusively 
on professional support for parent learning using video 
and other resources, fully embedded intervention in par-
ent–child rather than professional–child interaction, and 
excluded behavioral elements embedded in NDBI 
approaches. The Video Interaction to Promote Positive 
Parenting (VIPP) program supported parents of infants 
with autism risk in interaction-focused intervention tar-
geting shared parent–infant attention, interpreting 
infants’ behavior and intentions, and sensitive respon-
siveness (e.g. Green et al., 2015). The JAML interven-
tion, described more fully below, supported parents to 
actively translate conceptually based learning of devel-
opmentally ordered preverbal social communication tar-
geted outcomes and mediated learning processes within 
natural interactional routines (e.g. Schertz, Odom, et al., 
2018).

Orienting both intervention content and delivery pro-
cesses to directly target and support social initiation may 
override intervention intensity in producing meaningful 
long-term outcomes to address the core autism social chal-
lenge. In meta-analytic findings (Sandbank et al., 2020, p. 
1), language outcomes for young children with autism 
were not moderated by intervention intensity, and for 
RCTs, “evidence of positive summary effects existed only 
for developmental and NDBI intervention types,” but not 
for exclusively behavioral interventions. This finding may 
indicate limitations of directive approaches to child social 
learning that exclusively rely on strategies such as mode-
ling or reinforcement to promote direction-following 
rather than supporting socially motivated communication 
on the child’s own volition.

The need for studies of interaction-
based parent changes

Because positive effects were found on IJA across all 
JAML studies (Schertz & Odom, 2007; Schertz et al., 
2013; Schertz, Odom, et al., 2018), an opportunity exists 
to investigate features of parent mediation that may have 
accounted for IJA effects. In JAML, parents facilitate tod-
dler learning through a mediated learning approach by pro-
moting “learning to learn” through actively engaging 
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toddlers in the social learning process, observable in par-
ents’ application of mediated learning principles. By 
focusing on the social learning process itself rather than 
training children on isolated skills or predetermined behav-
iors, the principles are oriented toward guiding children to 
attend to the social milieu, interpret targeted elements of 
social interaction, become socially motivated and self-reli-
ant, and apply learning across social contexts. A measure 
of parents’ implementation of these principles was recently 
developed (Schertz, Horn, et al., 2018) and tested in a pilot 
RCT in which, compared with controls, JAML parent par-
ticipants showed significant improvement over the inter-
vention period in their application of mediated learning 
principles (Liu & Schertz, 2021).

The current study’s purpose was therefore to build on 
previous research demonstrating JAML’s effects on IJA 
(Schertz, Odom, et al., 2018) by exploring associations 
between parents’ use of mediated learning principles and 
toddler IJA. For this, we pursued two research questions:

Research Question 1: How do JAML parent partici-
pants compare with controls in postintervention appli-
cation of mediated learning principles (focusing/
organizing/planning, giving meaning to social out-
comes, and encouraging self-reliance in social commu-
nication) during unstructured interaction with their 
toddlers with autism?

Research Question 2: Following intervention, to what 
extent does parents’ application of mediated learning 
principles predict toddlers’ initiation of joint 
attention?

Method

Participants

Participants were recruited from metropolitan and rural 
areas in Indiana, Kansas/Missouri, and North Carolina. 
Eligibility criteria included age less than 30 months at 
enrollment, scores above the designated cutoff for autism 
concern on the Autism Diagnostic Observation Schedule–
Toddler Module (ADOS-T; Lord et al., 2012), absence of 
confounding developmental conditions (e.g. diagnoses 
such as visual or hearing impairments), and fewer than 
three instances of observed child joint attention (respond-
ing and initiating) in a 10-min video of unstructured par-
ent–child play. Child participants ranged in age from 16 to 
30 months at enrollment. Prior informed consent was 
obtained from parent participants in accordance with each 
site’s institutional review board’s human subjects protec-
tion provisions. Parents received a stipend to compensate 
for time spent in assessment activities. Random assign-
ment to condition was conducted for eligible participants 
by personnel not otherwise engaged in the research. For 

the larger study, as participants were determined study eli-
gible, they were randomized through a 1:1 allocation to 
either the JAML intervention or control condition. Each 
allocated pair then completed pre- and postassessment at 
the same time point.

Participants for the current study included 58 parent–
child dyads in the intervention group and 61 dyads in the 
control group for whom there was time-matched post-
assessment. The unequal number between groups was due 
to incomplete assessment components for some partici-
pants. Participant characteristics are summarized in Table 
1. As a secondary analysis of existing video data, partici-
pants were limited to those parent–child dyads who par-
ticipated in the original study and who completed both the 
entire JAML intervention and three postintervention 
video-recordings of parent–child interaction. Therefore, 
unlike the larger study that followed an intent-to-treat 
design, this study was limited to participants who com-
pleted the intervention and the postintervention 
assessment.

Research design and intervention procedures

The JAML intervention was implemented with families 
over a 32-week period. JAML targeted four preverbal 
social communication outcomes for toddlers with autism: 
focusing on faces (FF), turn-taking (TT), responding to 
joint attention (RJA), and the ultimate target, IJA. The in-
home learning venue focused on the parent–child interac-
tional relationship and the process by which outcomes 
were promoted was systematic conceptual guidance pro-
vided by Intervention Coordinators (ICs) as spelled out in 
an IC manual. The ICs mediated parent learning by focus-
ing on progressive intervention phases, FF, TT, RJA, and 
IJA. ICs facilitated parents’ conceptual learning rather 
than directing them to carry out specific strategies. An 
independently coded checklist assessed ICs’ fidelity with 
these practices (see Schertz, Odom, et al., 2018, for 
details). The purpose of providing conceptual guidance to 
parents was to arm them with knowledge of why a social 
focus was important (i.e. that it, unlike instrumental com-
munication, is a unique challenge in autism), how it is dis-
tinguishable from instrumentally driven communication, 
and social communication’s foundational role for future 
language and social competency. Similarly, we provided 
parents with an understanding of the mediated learning 
process (i.e. to promote the child’s active contribution to 
the learning process rather than passively performing pre-
scribed behaviors). We viewed providing a conceptual 
foundation as respecting parents’ ability to learn and to 
make their own decisions about how to align parent–tod-
dler interactions with learned concepts.

Community members were involved in the interven-
tion’s design through families’ participation in a series of 
progressively larger studies of the JAML intervention. 
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Family input was collected in all of the studies and applied 
in future iterations of the intervention (Schertz & Odom, 
2007; Schertz et al., 2013; Schertz, Odom, et al., 2018). 
This input was received in the form of weekly logs of fam-
ilies’ intervention experience, records of parent interven-
tion fidelity, social validity assessments, and qualitative 
analyses of parents’ perceptions. The intervention design 
of the current study thus considered input from prior 
studies.

Five mediated learning principles, (1) “Focusing” and 
(2) “Organizing/Planning” to facilitate shared attention, 
(3) “Giving Meaning” to the current social learning target, 
(4) “Encouraging” self-reliance in interaction, and (5) 
“Expanding” learning to other contexts, were oriented to 
promoting active child engagement in the social learning 
process. As they applied the principles, parents were 
helped to distinguish active from passive engagement, 
with active engagement viewed as the child responding to 
parent social initiations on their own volition (rather than 
by response to prompts, modeling, or reinforcement) or 
unprompted initiating of social overtures. The first two 
principles were operationalized as guiding the child’s 
attention toward the interaction and establishing support-
ive structures. For example, the parent sets up a defined 
space for interaction with a blanket on the floor 
(Organizing) and makes an animated sound to draw the 

child’s attention to an object presented in a “surprise bag” 
(Focusing). With Giving Meaning, the parent orientes the 
child toward the specific aspect of interaction being pro-
moted (e.g. emphasizing social noninstrumental engage-
ment on the child’s own volition). Encouraging promoted 
the child’s self-reliance and active engagement (e.g. by 
acknowledging the child’s social actions). Finally, 
Expanding extended learned competencies to other part-
ners and contexts, a process that was promoted in the inter-
vention. Importantly, the mediated learning process 
excluded (1) promotion of direction-following (e.g. by 
requesting a specific child action), (2) promotion of 
requesting (e.g. expecting a child to point to an item before 
giving it to them, and (3) use of reinforcement beyond 
what toddlers may have experienced as they learned to 
appreciate the value of parents’ social responses to their 
social overtures. Parents were supported to translate and 
incorporate conceptual learning related to social content 
and the mediated learning process into natural everyday 
interactions. Table 2 illustrates parent-created activities 
that incorporated the principles.

Weekly JAML sessions began with parents reviewing a 
brief log of their activities from the week. This was fol-
lowed by the interventionist video-recording a 10-min 
parent–child interaction session that would be used for the 
video reflection described below. A new unit from the 

Table 1. Participant characteristics at pre-assessment.

Participant characteristics: M (SD) JAML group (n = 58) Control group (n = 61) t p

Children’s age in months 24.66 (4.06) 24.69 (3.82) 0.55 0.43
Children’s gender (male), n 47 53 0.86 0.88
Ethnicity 0.47 0.47
 African American 8 6
 Caucasian 39 43
 Hispanic 2 3
 Asian 5 6
 Other 4 3
Child IJA scores (PJAM) 0.01 (0.01) 0.01 (0.02) 1.22 0.20
Child’s ADOS-T score
 Social affect 16.36 (3.45) 16.99 (3.15) 1.03 0.30
 RRB 2.36 (1.77) 2.76 (1.72) 1.2 0.22
MSEL (T scores)  
 Expressive language 24.48 (7.58) 23.47 (5.62) 0.78 0.06
 Receptive language 22.12 (6.10) 21.79 (6.06) 0.36 0.74
Parents’ education background 0.37 0.38
 No high school diplomas 7 2  
 High school diploma or GED 2 7  
 Some college/no degree 18 19  
 Associate degree 1 3  
 Bachelor’s degree 22 20  
 Graduate degree 8 10  
Parents’ age in years 31.61 (6.20) 32.23 (5.90) 0.55 0.43

JAML: Joint Attention Mediated Learning; IJA: initiating joint attention; ADOS-T: Autism Diagnosis Observational System–Toddler version; MSEL: 
Mullen Scales of Early Learning; PJAM: Preverbal Joint Attention Measure; GED: general educational development.
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parent manual featuring a targeted outcome and mediated 
learning principle (e.g. FF and Encouraging) was then pre-
sented in hard copy, reviewed verbally, and illustrated with 
video examples. Finally, with the IC’s support, the parent 
planned new activities for the next week aligned with the 
new unit’s content, activities that integrated the parent’s 
knowledge of child and family interests/preferences with 
the current intervention focus.

The same mediated learning principles used to guide tod-
dler learning were also applied to facilitating parents’ learn-
ing for the purpose of promoting their active engagement in 
the learning process and internal motivation for learning. 
Parents’ conceptual understanding of the mediated learning 

principles and child social communication targeted out-
comes was advanced in three ways, each of which focused 
on supporting parents’ competence and confidence in guid-
ing parent–child interaction. First, rather than modeling pro-
fessionally determined strategies, each week ICs shared 
“Ideas Other Parents Have Used,” selected for the parents’ 
and toddlers’ current stages of learning. These activity 
examples, demonstrated by other parents of toddlers with 
autism, were presented verbally and with written and video 
exemplars. The examples illustrated other parents’ creativ-
ity in devising relevant and effective activities to promote 
currently targeted outcomes (FF, TT, RJA, or IJA) and var-
ied strategies based on individual child interests and family 

Table 2. Mediating learning principles: descriptions and examples to support toddler learning.

Principle Purpose Tips for using Activities to promote 
reciprocal playa

Activities to promote joint 
attentiona

Focusing/
Organizing/
Planning

To help the child 
attend to the 
social milieu with a 
structure to support 
attention and 
learning

Establish attention:
•  Position to facilitate 

attention sharing
•  Emphasize social 

elements
• Follow child’s lead
• Avoid giving directions
• Eliminate distractions
• Use small cozy space

Face-to-face back-and-
forth games:
• Peeking
• Push-pull
• Up-down
• Nursery rhymes
• Finger plays
•  Familiar songs with 

motions

Attention-getting games with 
opportunities for reciprocal 
exchange of looks between 
partner and toys:
• Blowing/releasing balloons
• Popping Bubbles
• Musical toys
• Rolling a ball
•  Dropping objects into a 

tube
• Pouring water games

Giving 
Meaning

To emphasize the 
most important (i.e. 
currently targeted) 
aspect of social 
interaction

 Use anticipation, 
excitement, surprise, and 
waiting:
• Convey social meaning
•  Wait for social 

responses
•  Encourage social 

initiation

Interactions with 
anticipatory elements that 
build excitement:
•  Counting “1,2,3 . . . 

Jump!”
• “I’m gonna get you”
• Ready, set, go!
•  Anticipatory sounds 

or gestures

Anticipatory games with toys:
• Jack-in-the-Box
• “I spy” to find hidden toys
•  Surprise games (opening 

containers to find what’s 
inside)

• Pop-up or locking boxes

Encouraging 
Self-Reliance

To support 
motivation and 
awareness of one’s 
social competency

Create opportunities to 
engage & initiate:
•  Introduce small steps 

to slightly exceed 
current ability

•  Instead of praising, 
acknowledge/label 
social acts

Familiar preferred games 
that assure success:
•  Ring-Around-The-

Rosie
• Hide-and-Seek
• Follow-the-Leader

Use of familiar toys with which 
the child has shown prior 
success and that capture their 
interest/excitement:
• Building Blocks
• Car Play

Expanding To extend learned 
competencies across 
time and contexts

Added social complexity:
•  Interaction with 

new people, in new 
places, and within daily 
routines

•  Promote child 
initiation in novel 
situations

Interactions with 
reciprocal variety or 
challenge:
•  Back-and-forth play 

with Grandpa
•  Play in a different 

setting (e.g. park)
•  Child-led 

modifications of 
familiar games

More socially challenging 
interactions using simple 
pretend play with objects:
• Dress up
• Feeding a doll
• Pretending to Cook
• Pretending to clean house

Source: Adapted with permission from Schertz & Horn, 2018.
JAML: Joint Attention Mediated Learning.
aAdapted from JAML parent manual: “Ideas Other Parents Have Used.”



1542 Autism 26(6)

cultural preferences. The parent-created activity examples 
were selected to demonstrate active child engagement in the 
social learning process and were aligned with the five medi-
ated learning principles. The rationale for featuring activity 
examples collected from other parents rather than generated 
from professionals was to illustrate and bolster parents’ self-
efficacy and to provide conceptual clarity.

Second, to leverage parents’ expertise, child learning 
was facilitated exclusively through parent–toddler rather 
than IC–toddler interaction. Parents were encouraged to 
spend approximately 30 min daily in focused play-based 
interactions and to incorporate the principles into inciden-
tal interactions throughout the day. In weekly reports of 
parent-logged activity, a mean of 28.64 min per day (calcu-
lated on 5 days per week) was reported with 6% of families 
reporting less than 20 h per week. Finally, to promote par-
ents’ understanding of how their actions resulted in child 
changes, they engaged in weekly guided reflection on 
interaction with their toddlers from the just-recorded 
10-min videos. As ICs replayed these videos, they guided 
parents’ reflection on the child’s social (i.e. noninstrumen-
tal as defined below) engagement and the parent’s media-
tional strategies, encouraging parents to identify successful 
parent and child actions and referencing prior concepts to 
facilitate problem-solving if the parent identified difficul-
ties. In this way, ICs facilitated parent reflection and 
guided parent problem-solving rather than asserting their 
own critiques.

Control group participants continued or were referred 
to the federally supported and state implemented early 
intervention services available across the three sites. At 
the end of the intervention period, these participants, who 
were each matched on an intervention family’s timelines, 
received a full set of JAML intervention materials for 
independent use and were guided on how to use the mate-
rials. Families in both groups were free to participate in 
other services of their own choosing. As reported for the 
primary study (Schertz, Odom, et al., 2018), control group 
participants at each site received more hours of service 
weekly than did the JAML participants; however, the 
moderation effect for Treatment × Time × Services was 
nonsignificant.

Data collection

Three parent–child interaction videos were collected pre- 
and postintervention for each participant in the interven-
tion and control groups. For data collection sessions, 
parents were asked to interact with their toddler as they 
normally would. Parents used toys of their own choosing, 
guided by toddler interests. The guidance to parents pur-
posely did not prescribe particular toys or activities since 
the purpose of both parents’ application of mediated learn-
ing principles and promotion of IJA was to facillitate social 
engagement rather than to predetermine particular child 

actions. The videos were collected in family homes and 
each pre- and postintervention group of three videos was 
typically collected over a 2-week period for a total of 
30 min of recorded video data for analysis. A total of 357 
postintervention videos was included in the analysis.

Measures

Two primary outcome measures were applied to the video 
data: one to assess parents’ application of mediated learn-
ing principles, and the second to assess child IJA. The 
Mediation of Social and Transactional Engagement 
Measure (MOSTE; Schertz, Horn, et al., 2018) was devel-
oped and used to code parents’ application of mediated 
learning principles. The five principles promoted in inter-
vention were reduced to three for analysis. Focusing and 
Organizing/Planning were taught separately but combined 
for analysis and labeled FO, since the purpose of both was 
to promote attention to the targeted outcome. Expanding, 
although promoted in the intervention, was not analyzed 
since it occurred primarily in contexts outside of the 
10-min video-recordings used for data analysis. The result-
ing categories were FO, GM (Giving Meaning), and EN 
(Encouraging). The MOSTE captured parents’ application 
of these mediated learning principles in 10-min videos, 
which were split into 10-s segments for partial-interval 
coding. The operational definitions were for FO: The par-
ent intentionally draws the child to the social aspect of 
play; for GM: The parent supports the child’s understand-
ing by, for example, showing anticipation for the child’s 
turn in a TT interaction; and for EN: The parent acknowl-
edges and promotes the child’s self-awareness of their 
social acts (e.g. social looks, TT, or joint attention). Three 
coders were trained to 85% coding agreement with an 
expert coder. Coding was conducted independently with 
coders naive to group assignment. Twenty-five percent of 
coded videos were randomly selected to test interobserver 
agreement (IOA). Cohen’s Kappa was calculated with a 
mean kappa of 0.75 for FO (0.63–0.82), 0.84 for GM (0.7–
0.93), and 0.73 for EN (0.47–0.92).

The Preverbal Joint Attention Measure (PJAM; 
Schertz, 2013) was used to code child IJA and its develop-
mental precursors (FF, TT, RJA, and IJA) for the original 
study (Schertz, Odom, et al., 2018). The criteria for IJA 
were based on those established by Mundy et al. (2003). 
IJA was coded for a triadic interaction that connected the 
child, parent, and object in which the child initiated social 
attention by exchanging looks between the parent’s face 
and an object with positive affect and an indication of 
social noninstrumental interest (i.e. excluding an underly-
ing requesting purpose). Given the young age and prever-
bal status of the toddlers just identified with autism, 
gestures or verbalizations were not required. We differen-
tiated social (IJA) from instrumental (requesting) intent 
by considering child affect and contextual factors. For 



Schertz et al. 1543

example, a toddler directing a parent’s attention to a toy to 
request it was accompanied by a task-oriented expression 
while doing so for the purpose of “commenting” or shar-
ing attention was accompanied by positive affect, such as 
smiling. The difference was addressed in coder training 
and monitored in ongoing assessment of interrater agree-
ment. Toddler communicative forms and functions were 
interpreted in reference to parent actions as classified in 
Table 3. Like MOSTE, the PJAM used a partial-interval 
reporting system. This system was chosen to standardize 
observations and facilitate coding and assessment of inter-
rater agreement. Each interval was 10 s in length and a 
total of 60 intervals were coded for each observation. The 
PJAM was administrated by three coders trained to 85% 
agreement and naive to group assignment. Throughout the 
study, 25% of videos were randomly selected to assess the 
IOA. Cohen’s Kappa was used to calculate IOA and the 
mean kappa for IJA was 0.76 (0.41–1.0).

Data analysis

The first research question was examined by conducting a 
multivariate analysis of variance (MANOVA), which 
detected the mean differences between intervention and 
control groups in parents’ application of mediating learn-
ing principles. The second question, which explored asso-
ciations between parents’ application of mediated learning 
principles and children’s IJA outcomes at postinterven-
tion, was examined through a general linear model in a 
multiple regression analysis with child IJA as the depend-
ent variable. The dependent variable was regressed on the 
independent variables, parents’ use of the mediated learn-
ing principles FO, GM, and EN. The association between 

child IJA and mediated learning principles was analyzed 
in two steps. First, all participants in both groups were 
included in the regression analysis. Second, the analysis 
was performed for each group separately. Data analysis 
was performed in SPSS26.

Results

Between-group analyses of child and parent characteristics 
at preintervention are presented in Table 1. Significant dif-
ferences were not found for any of these variables. 
Descriptive statistics (Table 4) for all variables were exam-
ined to ensure the assumptions were met for MANOVA 
and multiple regression, including normality, linearity, 
multicollinearity, and homoscedasticity. No violations 
were for found for this data set. MANOVA was performed 
to examine group differences in parents’ application of 
mediated learning principles. The outcomes in the model 
were FO, GM, and EN.

Parents’ application of mediated learning 
principles

Significant differences were found between the interven-
tion and control groups on parents’ application of mediat-
ing learning principles at postintervention, Wilk’s 
Λ  = 0.78, F(3, 115) = 10.61, p < 0.001, multivariate 
n2 = 0.22, suggesting that approximately 22% of the 
dependent variable’s variance was associated with the 
group factor. The univariate effects indicated significant 
group differences for FO (see Table 5), F(1, 117) = 20.58, 
p < 0.001; GM, F(1, 117) = 25.67, p < 0.001; and EN, F(1, 
117) = 7.00, p = 0.01.

Table 3. Preverbal communicative forms and functions.

Communicative 
forms

Communicative functions Examples

Expressive Social: Initiating interaction 
for the purpose of sharing 
attention with a partner

Child shows an object to “comment” on it, demonstrating social interest 
and positive affect; observes the partner’s response with gaze shifts between 
partner and object (i.e. initiating joint attention: IJA)
Parent smiles and points to an object to show it to the child for the purpose 
of sharing interest

Instrumental: Initiating a 
request for a partner to 
perform a task

Child points to an object to as a proxy for requesting it, using the parent as 
an instrument to fulfill a want or need.
Parent prompts, models, directs, or reinforces in order to elicit a child 
behavior.

Receptive Social: Responding to a 
partner’s social initiation

Child responds to a parent’s “commenting” with positive affect and gaze 
shifts between the parent and object to indicate shared attention (i.e. 
responding to joint attention; RJA)
Parent responds to the child’s showing by sharing social interest.

Instrumental nonsocial 
responding: Following the 
partner’s direction

Child follows a parent’s direction, prompt, or modeled behavior or 
anticipates reinforcement for a predetermined behavior (e.g. follows parent’s 
direction)
Parent fulfills child’s request by retrieving the requested toy.
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Relationship between parent and child 
outcomes

To examine associations between mediated learning prin-
ciples and child preverbal outcomes at postintervention, 
inspection of correlations was conducted and revealed sig-
nificant linear relationships between predictor variables 
and outcome (see Table 6). Predictor variables were par-
ents’ application of mediated learning principles.

The first step of the multiple regression analysis was to 
analyze associations between parents’ application of medi-
ated learning principles and toddler IJA for all participants 
in the JAML and control groups. In Table 7, the multiple 
regression results are displayed for all participants for the 
variables, regression coefficient, and R2. The results indi-
cated that R for regression was significantly different from 
zero for dependent variable IJA. These findings indicated 
that 35% of the variance in IJA is explained by group dif-
ferences in parents’ use of mediated learning principles. 
The mediated learning principles GM (t = 4.10, p < 0.001) 
and EN (t = 2.37, p = 0.02) are significant predictors of 
IJA. The regression equation is IJA = 0.02 + (0.40 × GM) 
+ (0.19 × EN). The effect size related to the variances 
explained for the overall model is f R R2 2 21= −/  (Cohen, 
1992), with 0.02 indicating a small effect, 0.15 a medium 
effect, and 0.35 a large effect. For this model, f 2 0 54= . , 
indicating that FO and GM have large effects on IJA.

The second step was to examine the relation between 
mediated learning principles and IJA separately for 

intervention and control group participants. As shown in 
Table 7, the relationship between parents’ application of 
mediated learning principles and IJA differs between groups. 
For the JAML group, R for regression was significantly dif-
ferent from zero. About 30% of IJA variance is explained by 
FO, GM, and EN. Two of the predictors, GM (t = 2.21, 
p < 0.001) and EN (t = 1.93, p < 0.05) again related signifi-
cantly to IJA. The regression equation is IJA = 0.01 + (0.33 
× GM) + (0.20 × EN). When GM and EN increase one unit, 
IJA is expected to increase 0.33 and 0.20, respectively, while 
holding other variables constant. The effect size for the inter-
vention model is f 2 0 43= . , indicating that parents’ applica-
tion of mediated learning principles in the JAML group has a 
large effect on child IJA. For the control group, the results 
indicated a nonsignificant relationship between parents’ 
application of mediated learning principles and the depend-
ent variable IJA, with R2 = 0.09, F(3, 56) = 1.48, p = 0.23. The 
effect size for the control group model is f 2 0 01= . , indicat-
ing that parents’ application of mediating learning principles 
in the control group has a trivial effect on child IJA. This 
result indicates that, although parents’ application of FO and 
GM are significant predictors of IJA, parents in the control 
group did not significantly improve their competency in 
applying any of the mediated learning principles.

Discussion

Two unique features characterized the JAML intervention: 
its targeted focus on preverbal social noninstrumental com-
munication and a mediated learning process. Following 
intervention incorporating these elements, parent partici-
pants exceeded controls in applying mediated learning 
principles to strengthen preverbal social communication 
for toddlers with autism. One finding demonstrated that 
intervention group parents were able to learn to apply medi-
ated learning principles when systematically supported and 
that this did not naturally occur with control group parents 
through their community-based early intervention experi-
ence. Importantly, parents’ successful application of the 
principles—focusing/organizing/planning, giving meaning 
to targeted preverbal social competencies, and encouraging 
self-reliance—together predicted gains in toddler IJA in 
unstructured parent–child interaction, JAML’s ultimate 
outcome. Considered individually, the strongest predictor 

Table 4. Descriptive statistics.

Variables Control group JAML group

n M SD n M SD

PJAM
 IJA 61 2.09 2.5 58 3.45 3.42
MOSTE
 FO 61 16.92 8.92 58 24.84 9.83
 GM 61 5.98 5.12 58 12.84 8.33
 EN 61 3.71 3.63 58 6.36 6.08

JAML: Joint Attention Mediated Learning; PJAM: Preverbal Joint 
Attention Measure; IJA: initiating joint attention; MOSTE: Mediation 
of Social and Transactional Engagement Measure; FO: Focusing and 
Organizing; GM: Giving Meaning; EN: Encouraging.

Table 5. Univariate group effects.

Dependent 
variables

df df error F Mean differences 95% confidence interval

Lower bound Upper bound

FO 1 117 20.58* 8.00 4.48 11.54
GM 1 117 25.67* 6.51 3.96  9.05
EN 1 117  7.00* 2.41 0.61  4.22

FO: Focusing and Organizing; GM: Giving Meaning; EN: Encouraging.
*p < 0.01.
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of IJA was the principle Giving Meaning, while Encouraging 
also showed significance.

Giving Meaning represents the essence of the mediated 
learning process and its purpose in JAML was to convey 
social meaning within the current intervention phase (FF, 
TT, or JA). Rather than eliciting predetermined behaviors, 
parents were guided to create a sense of social anticipation 
in which toddlers acted while taking the parent’s interests 
into account. The principle Encouraging was used to foster 
motivation and self-reliance in social (i.e. noninstrumen-
tal) engagement that does not rely on external controls or 
incentives and occurs on the child’s own volition.

Potential contributors: integrated intervention 
content and process

The stepwise approach to intervention content and exclu-
sive focus on social communication likely contributed to 
both toddlers’ and parents’ successes and to their under-
standing of their own capabilities. Attending to the par-
ent’s face is an important building block for joint attention 
and, though occasionally an initial challenge, ICs reported 
anecdotally that it was easily understood and effectively 
promoted by parents. This was followed by a slightly more 

socially challenging step, reciprocal back-and-forth play, 
and then by RJA and IJA, with each step building on previ-
ous ones to make success more achievable for both tod-
dlers and parents than if earlier steps had been 
circumvented.

The mediated learning principles, by nondirectively fos-
tering active engagement in learning, may be distinctively 
suited to promoting social motivation in communication. 
The process is designed to strengthen the learner’s contri-
bution to and self-awareness of the practice of learning 
(e.g. Feuerstein et al., 1980) which in the current study cen-
tered on the social domain. Rather than promoting direc-
tion-following, mediated learning privileges initiation over 
passive responding, positioning it to address the unique IJA 
challenge in autism. Although typically integrated into the 
social repertoire in the second year, difficulty with IJA dis-
tinguishes toddlers with autism by 18 months (Franchini 
et al., 2019) and into the future (Mundy et al., 2016), and is 
a more persistent challenge than RJA (Mundy, 2016).

In parallel to parents’ mediation of toddler learning, 
interventionists also applied mediated learning principles 
to guide parent learning. For example, Giving Meaning 
was applied by emphasizing conceptual learning about 
the meaning of social communication rather than training 
parents in predetermined strategies, opening opportuni-
ties for parents to translate concepts into parent–child 
interactions commensurate with their own interests and 
cultural orientations. In place of professionals modeling 
strategies, use of the principle Encouraging supported 
parents’ understanding of their own expertise (i.e. self-
efficacy) in two ways. First, parents were shown print 
and video examples of other parents supporting toddlers’ 
current social communication foci (“Ideas Other Parents 
Have Used”) to illustrate parents’ capability to translate 
concepts into parent–child interaction, a theory that has 
not yet been tested although, as noted below, this approach 
was largely identified by parents as helpful. Second, at 
each session, interventionists guided parents to reflect on 
videos of them interacting with their own toddlers to pro-
mote understanding of their own competency by high-
lighting their successes related to the current social 
communication focus. A separate qualitative study of 
perceptions of parents who had experienced both medi-
ated learning and earlier professionally directed interven-
tion found that having an active role aligned with 
self-efficacy beliefs while having a peripheral role under-
mined those beliefs (Schertz et al., 2020). These findings 
closely parallel Dunst et al.’s (2007) meta-analytic dem-
onstration of close associations between family-centered 
help-giving practices and parent self-efficacy. A related 
analysis found that parents’ competency in applying 
mediated learning principles was not influenced by 
whether they had college degrees (Liu & Schertz, 2021), 
suggesting that mediated learning is feasible and effec-
tive across parental educational levels.

Table 6. Bivariate correlation matrixes of all variables.

Variables FO GM EN IJA

FO 1  
GM 0.60* 1  
EN 0.23* 0.35* 1  
IJA 0.42* 0.55* 0.36* 1

FO: focusing and organizing; GM: giving meaning; EN: encouraging; IJA: 
initiating joint attention.
*p < 0.01.

Table 7. Regression analysis: outcome variable IJA and 
predictors by group composition.

Predictors Outcome: IJA

All 
participants

JAML group Control 
group

Intercept 0.02 (0.02) 0.01 (0.02) 0.01 (0.02)
FO 0.14 (0.01) 0.03 (0.01) 0.03 (0.01)
GM 0.40 (0.01)** 0.33 (0.01)** 0.28 (0.01)
EN 0.19 (0.01)* 0.20 (0.01)* 0.07 (0.01)
R statistics
R  0.59** 0.55** 0.30
R2  0.35** 0.30** 0.09
F 20.30** 7.72** 1.87

IJA: IJA: initiating joint attention; JAML: Joint Attention Mediated 
Learning; FO: focusing and organizing; GM: giving meaning; EN: 
encouraging.
*p < 0.05. **p < 0.01.



1546 Autism 26(6)

Implications for research and practice

The JAML intervention was carried out by trained inter-
ventionists under controlled conditions. Future research is 
needed to investigate whether practitioners in the field can 
learn to support parent mediation of child social learning 
in community-based early intervention settings, research 
that is currently underway. Successful implementation 
would require three adjustments in intervention practice to 
support early social learning for toddlers with autism and 
their families: (1) establishing a distinct preverbal social 
orientation, (2) a role shift for professionals who deliver 
intervention to toddlers directly toward helping parents 
embed social learning within the parent–child relationship, 
and (3) application of mediated learning principles to pro-
mote active child and parent learning. These criteria are 
mirrored in the documented need to adopt family capacity-
building approaches in early intervention (Meadan et al., 
2019) and to assess targeted theory-driven predictors of 
social outcomes that relate to core autism challenges 
(Vivanti et al., 2014). An important question for future 
research is whether the three identified needs are replica-
ble in community-based efficacy research.

Limitations and strengths

For Research Question 1, which assessed postintervention 
differences between intervention and control group parent 
participants in their application of mediated learning prin-
ciples, conducting a full analysis of parents’ preinterven-
tion performance might have strengthened our findings. In 
a previous study using a smaller sample from the JAML 
study (Liu & Schertz, 2021), we evaluated parents’ appli-
cation of mediated learning principles at preintervention 
and found no group differences but, due to funding limita-
tions, did not evaluate preintervention differences for the 
current study. Our assumption is that any preintervention 
differences on these variables in the current sample were 
insignificant due to random assignment. Future studies 
evaluating preintervention differences could extend our 
findings by investigating Time × Treatment effects.

Since JAML’s purpose was to promote child IJA within 
the supportive parent–child relationship through parents’ 
application of mediated learning principles, both outcomes 
were necessarily assessed within the context of parent–
child interaction. While observational assessors were 
naive to treatment condition, parent participants were 
aware of whether or not they had received the JAML inter-
vention. It is possible that testing child IJA in an alternate 
interactional venue (i.e. with strangers who had been 
trained to apply mediated learning principles), the toddlers 
might perform differently. A concern with this alternative 
is that using such strict generalization criteria might com-
promise toddlers’ performance because their social capa-
bilities may be more relationship-dependent than those of 

older children. We interpreted child IJA to be a transac-
tional process rather than a discrete skill disembodied 
from, in this case, the parent–child relationship. However, 
once well established in this context, as with other forms 
of early learning, generalization to other contexts and 
interaction partners can be expected to follow and to 
extend into socially motivated verbal communication. The 
ultimate test of effects would be downstream longitudinal 
study of the extent to which social competencies related to 
autism (e.g. social reciprocity or socially motivated verbal 
and nonverbal communication) are detectable in later 
years. Interpretation of findings should take these factors 
into account.

Benefits or burdens for parents should also be consid-
ered. The qualitative study (Schertz et al., 2020) of parents 
who had experienced the intervention reported here pre-
ceded by professionally implemented early intervention 
explored challenges and contributors to self-efficacy for 
parents of toddlers with autism. One theme revealed that 
parents viewed their earlier experience of having a periph-
eral role in the intervention as challenging their confidence 
in their abilities while receiving guidance in this interven-
tion, in which they had an active leadership role, supported 
their sense of efficacy for promoting their toddlers’ social 
learning. Another theme revealed challenges to self-effi-
cacy as most prominent in the early period as parents 
adjusted to the diagnosis. One facet of the intervention, 
showing videos of other parents demonstrating activities 
aligned with the child’s stage of learning instead of profes-
sional modeling of strategies was implemented to demon-
strate that parents were competent to translate concepts to 
parent–child interaction in ways that matched their child’s 
interests and to suggest that they are best positioned for 
this role. In fact, this was the aspect of the intervention 
most frequently mentioned in a postintervention parent 
survey as what they liked most about the intervention 
experience (and in “suggestions for improvement” the 
only comments relating to video examples were five sug-
gestions to provide more of them).

Perhaps related to the second theme mentioned above, 
another qualitative study of interviews with parents in one 
site (Amsbary et al., 2021) a year or more after the inter-
vention ended confirmed this overall positive impression 
but, when probed, two parents mentioned that comparing 
themselves with others on occasion resulted in them feel-
ing discouraged. As they gain experience with this method, 
interventionists should be alert to the need for careful 
selection of video examples and to emphasize the purpose: 
to illustrate the potential for creativity and variety rather 
than to suggest that parents replicate specific demonstrated 
activities and to show examples in which children are not 
yet demonstrating a targeted competency as well as exam-
ples in which they are. Another consideration is the possi-
ble burden of time required of parents to integrate learned 
concepts into everyday interactions. In the cross-site 
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postintervention survey, under “suggestions for improve-
ment,” one parent commented that the intervention was 
time-consuming and, in the one-site study (Amsbary et al., 
2021), finding time to commit daily emerged as a theme. 
The response that the expectation of an active parent role 
was acceptable (90% agreed/8% neutral), which is a nec-
essary feature of parent-implemented interventions, is bal-
anced by intervention participants reporting high levels of 
acceptability of the intervention’s importance (99% 
agreed/1% neutral), support received (97% agreed/3% 
neutral), child progress (95% agreed/4% neutral), and 
improved sense of hopefulness about the child’s future and 
confidence with their own ability (97% agreed/3% neutral; 
Schertz, Odom, et al., 2018, Table 3).

Sample limitations, typical of the sites in which data 
were collected, relate to racial, socioeconomic, and cul-
tural diversity. These limitations may have had a bearing 
on the extent to which our findings are transferrable to 
other populations. We also did not collect data on par-
ticipants’ primary languages and, although parents’ 
choice of materials and activities position JAML for 
being adaptable across cultures, we did not study its suc-
cess in doing so.

Conclusion

This research explored parents’ implementation of medi-
ated learning processes that may support social learning 
for very young children on the autism spectrum. The find-
ings suggest that intervention may promote toddlers’ abil-
ity to initiate social communication when: It focuses on 
preverbal social communication, it supports parents’ active 
engagement in relevant conceptually based learning, and 
parents are effective in their flexible application of medi-
ated learning principles to translate learned concepts into 
socially oriented parent–toddler interactions. The two 
mediated learning principles most closely associated with 
toddler IJA were “Giving Meaning” to the social commu-
nication target and “Encouraging” the child’s self-reliance 
with social communication competencies.
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