Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Mastery Motivation in Young Children with Williams Syndrome or Down
Syndrome

Caroline G. Richter
University of Alabama at Birmingham https://orcid.org/0000-0002-4810-1770

Melissa L. Hillock
University of Louisville

Alecia Mercier
University of Alabama at Birmingham https://orcid.org/0009-0008-2625-3782

Angela M. Becerra
University of Louisville https://orcid.org/0000-0002-4369-065X

Vitor N. Guimaraes
University of Pennsylvania https://orcid.org/0000-0001-8030-7747

Carolyn B. Mervis

carolyn,.mervis@pennmedicine,upenn,edu

University of Pennsylvania https://orcid.org/0000-0003-4206-6115

Research Article

Keywords: Williams syndrome, Down syndrome, mastery motivation, adaptive skills, cognitive skills, persistence

Posted Date: November 11th, 2026

DOI: https://doi.org/10.21203/rs.3.rs-11654191/v1

License: @ ® This work is licensed under a Creative Commons Attribution 4.0 International License. Read Full License

Additional Declarations: The authors declare no competing interests.

Page 1/16


https://doi.org/10.21203/rs.3.rs-11654191/v1
https://doi.org/10.21203/rs.3.rs-11654191/v1
https://orcid.org/0000-0002-4810-1770
https://orcid.org/0009-0008-2625-3782
https://orcid.org/0000-0002-4369-065X
https://orcid.org/0000-0001-8030-7747
https://orcid.org/0000-0003-4206-6115
https://doi.org/10.21203/rs.3.rs-11654191/v1
https://creativecommons.org/licenses/by/4.0/

Abstract

Mastery motivation supports goal-directed behavior and contributes to learning and development, yet little is known about this construct in children with
intellectual and developmental disabilities. This study - the first to examine mastery motivation in individuals with Williams syndrome (WS) — compared 31
preschoolers with WS (Mage=4.12 years) to 31 preschoolers with Down syndrome (DS; Mage=4.22 years) using both a task-based observational measure of
mastery motivation and a parent-report questionnaire. Standardized measures of intellectual ability and adaptive behavior were also administered. Children
with WS demonstrated significantly less mastery persistence and mastery pleasure than children with DS on the task-based measure, despite having
significantly higher overall intellectual ability. The groups did not differ significantly on task-based competence. Parents rated children with WS significantly
lower than children with DS on overall persistence and general competence but not on mastery pleasure. Relative to the norming sample for the parent
measure, both syndrome groups had lower overall persistence and general competence but did not differ significantly on mastery pleasure. Task-based and
parent-reported measures of corresponding mastery motivation constructs were not significantly correlated, suggesting they capture different aspects of
behavior across contexts. In a multiple regression, overall intellectual ability and parent-reported overall persistence each accounted for significant unique
variance in adaptive behavior, whereas syndrome group did not. These findings establish mastery motivation as a meaningful developmental construct in
children with WS and DS, beyond consideration of intellectual ability and diagnosis, and highlight the importance of assessing its instrumental and
expressive/affective components across both structured and everyday contexts.

Research highlights

¢ First study of mastery motivation in individuals with Williams syndrome (WS) and first to compare children with Down syndrome (DS) with children with
another genetic syndrome.

e Children with WS demonstrated lower overall persistence than children with DS on both task-based and parent-report measures, despite having
significantly higher overall intellectual ability.

» Parent-reported overall persistence (mastery motivation) and intellectual ability each accounted for unique variance in adaptive behavior, whereas
syndrome group did not.

¢ Mastery motivation is a meaningful developmental construct separate from intellectual ability and syndrome group, impacting daily life for children with
intellectual disabilities.

Introduction

Mastery motivation, the intrinsic drive to explore and master one’s environment, is of crucial importance for learning and development because it leads to
engagement in a task and facilitates eventual mastery, which in turn is associated with the experience of pleasure while performing newly acquired behaviors
and skills (Shonkoff & Phillips, 2000; Yarrow et al., 1982, 1983). Mastery motivation is positively associated with outcomes valued both by society and by
individuals, including cognitive abilities (Banerjee & Tamis-Lemonda, 2007; Yarrow et al., 1982, 1983), academic achievement (Gilmore et al., 2003; Jézsa &
Molnar, 2013; Mokrova et al., 2013), social skills (J6zsa & Barrett, 2018), executive function (Brock et al., 2009; Hauser-Cram et al., 2014; Mizuno et al., 2011),
and adaptive functioning (Gilmore & Cuskelly, 2017; Warschausky et al., 2017).

Most of the literature on mastery motivation has focused on typically developing (TD) children (Barrett & Morgan, 2018; Deater-Deckard et al., 2005). The
focus of the considerably smaller literature on children with intellectual and developmental disabilities (IDD) has been on Down syndrome (DS) (e.g., Gilmore
& Cuskelly, 2009, 2011, 2014, 2017) and children with developmental delay or IDD of mixed or unknown etiology (e.g., Gilmore et al., 2015; Hauser-Cram,
1996; Hauser-Cram et al., 2014). To our knowledge, no studies of the mastery motivation of children with Williams syndrome (WS) have been published.

The present study addresses this gap by examining the mastery motivation of preschoolers with WS, a rare (1:7,500) genetic syndrome caused by a
microdeletion of 25 — 27 genes on chromosome 7q11.23 and associated with mild to moderate intellectual disability (Kozel et al., 2021). The study also
included a contrast group of preschoolers with DS matched for chronological age. This design allowed us to directly identify similarities and differences
between two groups of children with IDD due to differing genetic etiologies regarding both levels of mastery motivation and relations between mastery
motivation, intellectual ability, and adaptive behavior. We also consider the generalizability of mastery motivation theory (Barrett & Morgan, 2018) to children
with IDD by comparing our findings to those previously reported for TD children.

Theoretical framework: Mastery motivation

Mastery motivation is a multifaceted construct that has two main components: instrumental and expressive/affective behaviors (Barrett & Morgan, 2018).
Instrumental behavior refers to the degree to which a child persists on a task, as measured by engaging in goal-directed behavior. Behavioral persistence can
be manifested as cognitive persistence, social persistence, or gross motor persistence (Jozsa & Molnar, 2013). Expressive/affective behaviors involve
demonstration of pleasure or excitement when completing and mastering a task or negative emotional responses such as anger, frustration, sadness, or
shame in response to challenge (Barrett & Morgan, 2018). Although mastery pleasure may accompany persistent behavior and successful performance, it is
conceptually distinct from both persistence and competence. A child may persist with limited overt positive affect or express pleasure following success
without sustaining engagement with the task.

This two-aspect conceptual framework of mastery motivation is grounded in effectance motivation theory, which holds that humans have an innate, intrinsic
drive to interact competently with their environment and derive a feeling of efficacy from mastering tasks, independent of biological drives such as hunger
(White, 1959). Harter (1978) extended this idea into a developmental model, showing that mastery motivation is shaped by experiences of success and
failure, by a child's perceived competence, and by socializing agents such as caregiver reinforcement, and that it varies across domains rather than operating
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as a single generic trait. This developmental perspective is echoed in contemporary motivational theory. The self-determination theory (Ryan & Deci, 2000)
identifies competence as one of three basic psychological needs, alongside autonomy and relatedness, underscoring the centrality of mastery-related
processes to healthy development. Together, these foundational and contemporary theories provide the conceptual basis for mastery motivation as a
measurable, developmentally meaningful construct, one that has since been tested and supported across studies conducted in several countries (see
Morgan et al., 2020 for an overview).

Mastery motivation in TD children

For TD children, mastery motivation has repeatedly been shown to be positively associated with positive future outcomes such as later social skills and
academic achievement (Gilmore et al., 2003; Martin et al., 2013). For example, a series of foundational studies demonstrated that early persistence at tasks
is related to general cognitive development (Jennings et al., 1979, 1984; Yarrow et al., 1982). Jézsa and colleagues conducted several studies of mastery
motivation in TD children, demonstrating its positive relation with skill development, social competence, and school success (Amukune & Jozsa, 2023; J6zsa
etal., 2017, 2019; Jézsa & Barrett, 2018; J6zsa & Molnar, 2013). Other research groups have reported similar findings, with the cognitive persistence
component of mastery motivation being predictive of both academic achievement and social functioning (Bae et al., 2014; Huang & Lay, 2017; Kai Fung &
Kien Hoa Chung, 2023; MacPhee et al., 2018; Ramakrishnan & Masten, 2020).

Although research on mastery motivation in TD children has focused primarily on persistence, findings also support the developmental importance of
mastery pleasure. Children display greater pleasure when actively solving challenging problems than when completing easy or previously mastered tasks,
suggesting that mastery pleasure reflects satisfaction derived from overcoming challenge rather than success alone (Harter, 1974). In three-year-olds,
expressions of pleasure following mastery were associated with subsequent persistence and were influenced by maternal behavior during the task
(Litkenhaus, 1984). Research with infants and toddlers similarly indicates that task pleasure varies according to task difficulty and context (Redding et al.,
1988). More recently, preschool mastery pleasure predicted reading achievement during the early elementary school years even after taking into account 1Q
and SES, supporting the importance of expressive/affective mastery motivation for later development (J6zsa & Barrett, 2018).

Mastery motivation in individuals with IDD other than DS

Individuals with IDD frequently encounter challenges leading to experiences of failure when completing challenging tasks, which may negatively affect
motivation to engage with difficult tasks in the future (Cuskelly & Gilmore, 2014). Along these lines, there is evidence that individuals with IDD are more
motivated to avoid failure than to achieve success (Bennett-Gates & Zigler, 1999) and they might seek social approval more often than task mastery (Brinker
& Lewis, 1982; Merighi et al., 1990). Consistent with this view, studies that have focused on mastery motivation in individuals with IDD have reported lower
motivation for challenge and mastery among children with IDD compared to TD peers, although findings are less consistent when groups are matched on
mental age (Blair et al., 2001; Hauser-Cram, 1996; Harter & Zigler, 1974).

Research also indicates that pursuing challenging tasks, or having instrumental mastery motivation, is associated with positive developmental outcomes for
individuals with IDD. Higher levels of persistence and competence have been linked to stronger cognitive and adaptive functioning (Blair et al., 2001; Hauser-
Cram 1996; Wang et al., 2016). Longitudinal evidence further suggests that early mastery motivation predicts later intellectual and adaptive outcomes
beyond cognitive ability alone (Hauser-Cram et al., 2001). On parent-report measures, children with IDD are typically rated lower than TD children in
persistence and competence, although findings for mastery pleasure are less consistent (Cuskelly et al., 2013; Majnemer et al., 2010; Morgan et al., 2013,
2017). Some studies suggest that children with IDD may continue to experience and express pleasure during mastery activities even when their persistence
or competence is lower than that of TD peers (Gilmore et al., 2003, 2015). These findings reinforce the importance of considering the instrumental and
expressive/affective components of mastery motivation separately.

Mastery motivation in individuals with DS

Most of the research on mastery motivation in children with IDD has focused on DS, the most common genetic syndrome associated with intellectual
disability (1:700). In 95% of the cases, it is caused by an extra chromosome 21 (trisomy 21). DS is characterized by relative strengths in some aspects of
visual processing, receptive language, and nonverbal social functioning, and relative weaknesses in gross motor skills and expressive language skills (Fidler,
2005). Numerous studies have examined the relation between mastery motivation and cognitive ability in children with DS, indicating strong correlations in
early infancy (Veitze et al., 1983) and beyond (Hauser-Cram, 1993, 1996; Niccols et al., 2003; Schwethelm & Mahoney, 1986). Cognitive skills and adaptive
competence in children with DS have been associated with mastery motivation in both cross-sectional (Niccols et al., 2003) and longitudinal (Hauser-Cram,
1993) studies. A series of longitudinal studies demonstrated that early instrumental mastery motivation made unique contributions to academic competence
in adolescence (Gilmore & Cuskelly, 2009) and to adult adaptive behavior (Gilmore & Cuskelly, 2017), above and beyond the effects of general cognitive skills.

Relative to TD children, previous studies suggest that similarly to findings for children with IDD of other or unknown etiology (Hauser-Cram, 1996), individuals
with DS display similar performance in task-based mastery motivation when compared to mental-age matched TD children but have lower general mastery
motivation based on parental ratings (Cuskelly et al., 2013; Gilmore et al., 2003; Gilmore et al., 2015; Gilmore & Cuskelly, 2009, 2011, 2014, 2017).

Previous research also suggests that the instrumental and expressive/affective components of mastery motivation may operate differently in children with
DS. Although children with DS may display lower persistence or competence in some contexts, their expressions of pleasure during mastery activities may be
relatively preserved (Gilmore et al., 2003, 2015; Gilmore & Cuskelly, 2011, 2014). Gilmore et al. (2003) further emphasized that overt displays of mastery
pleasure may reflect not only enjoyment derived from successful task performance but also the child’s response to social attention or reinforcement. This
distinction is especially important when studying children with highly social behavioral profiles because observable positive affect may be influenced by the
interpersonal context in which the task is completed. More broadly, differences between observational and parent-report findings suggest that mastery
pleasure may vary across settings and may be captured differently by structured tasks and ratings of everyday behavior (Gilmore & Cuskelly, 2011; Morgan et
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al., 2020). It should be noted that while it is important to study individuals with DS, it is hard to draw conclusions about individuals with other forms of IDD
based solely on the findings of this group.

Current Study

In contrast to the many studies of mastery motivation of individuals with DS, to our knowledge there have been no published studies of mastery motivation
of individuals with WS. Similarly to children with DS, children with WS typically are gregarious (e.g., Klein-Tasman & Mervis, 2003) and have adaptive function
in the mild to moderate disability range (Brawn & Porter, 2018). Compared to children and young adults with DS matched for overall cognitive ability and
chronological age, individuals with WS display relative strengths in the grammatical aspects of language and in verbal short-term memory and relative
weaknesses in visuospatial construction and visuospatial short-term memory (Edgin et al., 2010; Klein & Mervis, 1999; Kozel et al., 2021). On average,
individuals with WS have somewhat higher overall cognitive ability than individuals with DS of similar chronological age (Edgin et al., 2010; Klein & Mervis,
1999, Thurman & Mervis, 2013). WS also is associated with social disinhibition, impulsivity, and attention problems (e.g., Kozel et al., 2021). It is unclear if
these patterns of similarities and differences between children with WS and children with DS will affect the instrumental and/or expressive/affective
components of mastery motivation. It also is unknown if mastery motivation relates to outcomes such as cognition and adaptive functioning in similar ways
across the two syndromes.

Morgan et al. (2020) suggest that the combination of observational measures based on individualized moderately challenging mastery tasks and rating
measures completed by parents or other caregivers provides the most comprehensive picture of a child’s mastery motivation. Laboratory-based
observational measures such as the Individualized Assessment of Mastery Motivation (IAMM; Morgan et al., 1992) provide a snapshot of a child’s behavior
in a controlled environment, whereas parent-report measures such as the Dimensions of Mastery Questionnaire-17 (DMQ-17; Morgan, 1997; Morgan et al.,
2009) may have higher ecological validity since they focus on the child’s behavior in the everyday real-world context, in various settings (Isquith et al., 2013).
In the present study we used both the IAMM and the DMQ-17 to better capture children’s mastery motivation skills.

The overall aim of this study was to compare the mastery motivation of young children with WS and DS and examine similarities and differences in
predictors of adaptive competence for the two groups. To do so, we addressed four research questions:

1. Are there significant group differences between children with WS and same-aged children with DS in mastery motivation as assessed by a task-based
measure (IAMM)? Given the lack of previous studies of mastery motivation in children with WS, no predictions were made.

2. Are there significant group differences between children with WS and same-aged children with DS in mastery motivation as assessed by a parent-report
measure (DMQ-17)? Furthermore, do parental ratings on the DMQ-17 for one or both syndrome groups differ significantly from those for same-aged TD
children in the DMQ-17 norming sample? Based on previous findings for children with DS (e.g., Gilmore et al., 2003, 2015; Glenn et al., 2001) and on
anecdotal reports from parents of children with WS of concerns with limited mastery motivation, we hypothesized that caregivers would report lower
mastery motivation for both children with DS and children with WS than same-aged TD children. No prediction was made regarding the comparison of
DMQ-17 scores for the two syndrome groups.

3. What are the relations between mastery motivation, overall intellectual ability, and adaptive behavior for preschoolers with WS and preschoolers with
DS? Based on prior literature, we predicted that standard scores (SSs) for both overall intellectual ability (Edgin et al., 2010; Klein & Mervis, 1999;
Thurman & Mervis, 2013) and overall adaptive behavior (Edgin et al., 2010) would be significantly higher for the WS group than the DS group. Based on
previous literature for children with WS (Brawn & Porter, 2018) and DS (Schworer et al., 2022), we expected that children with higher overall intellectual
ability would also demonstrate higher overall adaptive skills. Based on previous literature for individuals with DS (Gilmore & Cuskelly, 2017) we expected
that children with higher mastery motivation (in particular persistence and competence) would have higher overall intellectual ability and stronger
adaptive skills. We also predicted that the relation between adaptive behavior (which is measured by what the child does on her/his own in the real
world) and mastery motivation was likely to be stronger when mastery motivation was measured by the DMQ-17 (which addresses mastery motivation
in a variety of real-world situations) than when it was measured by the lab-based IAMM.

4. Does mastery motivation as measured by overall persistence contribute significant unique variance to adaptive behavior beyond the contributions of
overall intellectual ability and syndrome group? Based on previous literature for children with WS (Brawn & Porter, 2018) and DS (Schworer et al., 2022),
we expected that overall intellectual ability would account for a significant amount of unique variance in overall adaptive skills. Based on previous
literature for individuals with DS, we expected that for the DS group, a significant amount of unique variance in adaptive skills, beyond that contributed by
overall intellectual ability, would be accounted for by DMQ-17 persistence scores (Gilmore & Cuskelly, 2017) and overall persistence as measured by the
IAMM (Hauser-Cram et al., 2001; Niccols et al., 2003). Similarly, we predicted that the relation between mastery motivation and adaptive behavior would
be stronger when mastery motivation was measured by the DMQ-17 rather than the IAMM. No predictions regarding mastery motivation were made for
the WS group, and no prediction was made regarding whether the effect of syndrome group (WS or DS) would be significant.

Method

Participants

The final sample included 31 children with genetically-confirmed classic WS deletions (13 girls, 18 boys; Mage = 4.12 years, SD = 0.84, range: 3.00 — 5.46
years) and 31 children with trisomy 21 DS (15 girls, 16 boys; M, 4. = 4.22 years, SD = 0.78, range: 3.02 - 5.49 years). Eight additional children in this age range
were excluded: six because they had a comorbid gold-standard autism spectrum disorder diagnosis (four with WS, two with DS) and two because their Early
Learning Composite (ELC) standard scores (SS) were greater than 3 SDs higher than the sample mean (one with WS, one with mosaic DS).
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The racial/ethnic background of the final sample was: 80.6% White non-Hispanic, 9.7% Asian non-Hispanic, 6.5% Black/African American non-Hispanic, and
3.2% White Hispanic for the WS group and 83.9% White non-Hispanic, 3.2% Asian non-Hispanic, 9.7% Black/African American non-Hispanic, and 3.2% White
Hispanic for the DS group. The participants with DS lived in the South or Midwest USA census regions, and the participants with WS lived in the South,
Midwest, or Northeast USA census regions. All participants lived in urban or suburban locations, and most were from middle-class backgrounds. All of the
children with DS and 15 of the children with WS were tested in Louisville, KY, USA. The remaining children with WS were tested in Richmond, VA, USA. Data
collection began in February 2006 and ended in January 2007.

Measures

Intellectual ability. The Mullen Scales of Early Learning (MSEL; Mullen, 1995), a comprehensive measure of cognitive functioning for children from birth to 70
months, was used to evaluate children’s overall intellectual ability. The MSEL estimates a child’s ELC (a measure of development quotient) based on their
performance on the subtests measuring Visual Reception, Fine Motor, Receptive Language, and Expressive Language abilities. Performance on each of the
four cognitive scales is reported as a T-score (general population M = 50, SD = 10), and performance on the ELC is reported as a SS (general population M=
100, SD = 15).

Mastery motivation — Individualized Assessment of Mastery Motivation. (IAMM; Morgan et al., 1992). The IAMM consists of three structured, individualized
tasks (puzzles, shape sorters, and cause-effect toys), each with six levels of difficulty. The easiest level is considered moderately challenging for TD 15-
month-olds, and the hardest is considered moderately challenging for TD 36-month-olds. The child’s behavior was coded on one “moderately challenging” toy
for each of the three tasks, following procedures suggested by Morgan et al. (1992) and used by others (e.g., Gilmore et al., 2003; Hauser-Cram, 1996;
Hauser-Cram et al., 2014; Wang et al., 2013). The initial moderately challenging toy level was selected based on the child’s MSEL nonverbal developmental
level (nonverbal mental age). MSEL nonverbal age equivalent (AE) was determined by averaging the AEs obtained on the Visual Reception and Fine Motor
subtests (Morgan et al., 1992). If the child completed at least one part of the task at that level within 2 minutes but did not complete all of the task in that
time span, the task was considered to be moderately challenging. Following Morgan et al.'s (1992) procedure, if the child could not solve any part of the task
at that level within 2 minutes, the next lower-level task was administered; if all parts were completed in less than 2 minutes, the next higher-level task was
given. Based on this procedure, 26% of the children with WS and 26% of the children with DS required a one-level change from the initially assigned level on at
least one task. No child required more than a one-level change on any task.

After the completion of the tasks, persistence, mastery pleasure, and competence were coded from videotape using an adapted version of Morgan et al.’s
(1992) coding system. Rather than rating the child’s modal behavior within each 15-second block, a continuous rating system was used. The Noldus
Observer 5.0 (Noldus et al., 2000) was used to classify, at each moment in time, what behavior the child was engaging in. This procedure was used to
increase accuracy. Persistence was operationalized as the child’s attempts (successful or not) to solve the problem posed by the toy. Mastery pleasure was
scored by counting nonverbal (e.g., smiles) and verbal (e.g., excited vocalizations) expressions of positive affect during or immediately following the
completion of one of the steps of the task. Each nonverbal display or verbal statement earned a point, with a maximum of two points for each step. A
competence score that took into account both the level of difficulty and the number of solutions completed was calculated separately for each task, using
Morgan’s (1992) formula: competence = [(number of solutions obtained by the child/number of possible solutions) X 100 + task level X 100]. Competence
scores based on this formula are provided in Appendix E of Morgan (1992).

The IAMM has been shown to have good inter-observer reliability (Busch-Rossnagal, 1990; Barrett et al., 1993). For the present study, inter-rater reliability
was calculated based on the coding of videos for three randomly selected children from each group. Cohen’s Kappa was high for all coded behaviors:
Persistence, 0.99; Mastery pleasure, 1.0; Competence, 0.97.

Mastery motivation — Dimensions of Mastery Questionnaire-17. (DMQ-17; Morgan, 1997; Morgan et al., 2009). The DMQ-17 is a normed questionnaire that
allows parents to rate their children on several aspects of mastery motivation. The Preschool Form of the questionnaire and its normative data were used.
The Preschool Form was normed on 244 children, 18 months to 5 years of age (Morgan et al., 2009). On the DMQ-17, 45 statements are rated according to
how typical each statement is of the child’s usual play behavior on a 5-point scale from “not at all typical” (1) to “very typical” (5). As reported by Morgan et al.
(2009), the DMQ-17 scales have good internal consistency (Cronbach alpha >.70). The DMQ-17 has three composites and six factors. In this study we
focused on the DMQ-17 Overall Persistence composite, the four factors that load onto this composite, the Mastery Pleasure factor, and the General
Competence factor (see Table 1). We did not include the Negative Reaction to Failure factor due to the problems identified by previous researchers with
items on this scale (see Morgan et al., 2009). Standardized scores [T-scores for each factor (M = 50, SD = 10) and SSs for the Overall Persistence Composite
(M =100, SD = 15)] were computed based on the distributional parameters reported by Morgan et al. (2009) for the TD norming sample, as described in the
Supplementary Materials. Unlike averaged raw scores, standardized scores provide an estimate of relative standing on a continuous, equal-interval scale. For
this reason, standardized scores were used in the analyses.

Adaptive behavior. The Vineland Adaptive Behavior Scales-Second Edition (Vineland-Il; Sparrow et al., 2005) is an individually administered measure of
adaptive behavior for individuals aged birth through 90 years. The Survey Interview Form, which was used in this study, is a semi-structured interview
administered by a trained examiner to a parent. Items are scored on a three-point scale: 0 (child never performs the behavior or never performs it
independently), 1 (child sometimes performs the behavior independently or partially performs the behavior independently), 2 (child usually performs the
behavior independently — without physical help or reminders). For children aged birth through 6 years, the Vineland-Il measures adaptive behavior in four
domains: Communication, Daily Living Skills, Socialization, and Motor Skills. The Adaptive Behavior Composite (ABC) is based on scores from these four
domains. For the general population, the ABC has a mean SS of 100 and a standard deviation of 15.

Procedure
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The study protocol was reviewed and approved by the university’s Institutional Review Board. All procedures were performed in accordance with the ethical
standards of this Institutional Review Board and with the US Federal Policy for the Protection of Human Subjects. Parents or legal guardians of all
participants provided written informed consent and children provided oral assent. All of the children with DS and 15 of the children with WS were evaluated at
the senior author’s laboratory. Sixteen children with WS were tested in a quiet room at the 2006 Williams Syndrome Association Family Convention in
Richmond, VA, USA. The Vineland-Il was administered by the senior author. All other measures were administered by trained doctoral students or research
assistants, and all measures were scored according to the standardized or experimental procedures. The IAMM tasks were presented one at a time by the
experimenter while the child was seated (unrestrained) in a child-sized chair at a low table and were videorecorded for later coding. To obtain an accurate
measure of mastery motivation during the IAMM tasks, limited social interaction and no encouragement from the experimenter was displayed.

Data Analysis

Data were analyzed using IBM SPSSv. 28.0.1.1. To answer the first research question, three independent sample t-tests between the two groups (WS vs DS)
were conducted for each of the three IAMM measures (i.e., persistence, mastery pleasure, and competence). To answer the second research question, we
first conducted three independent sample t-tests between the two groups (WS vs DS) for the DMQ-17 Overall Persistence SS, the DMQ-17 Mastery Pleasure T,
and the DMQ-17 General Competence T. In addition, a repeated measures analysis of variance (ANOVA) was conducted with group (WS vs DS) as the
between-subjects factor and each of the four DMQ-17 persistence factors (Object-Oriented Persistence T, Social Persistence with Adults T, Social
Persistence with Children T, Gross Motor Persistence T) as the within-subjects factors, followed by pairwise comparisons using the Sidak adjustment for
multiple comparisons. Finally, seven one sample t-tests were computed between each of the two groups (WS and DS) and the DMQ-17 norms: one for the
DMQ-17 Overall Persistence composite and one for each of the six DMQ-17 factors considered in this study. To account for multiple testing, Holm-Bonferroni
corrections were applied separately to conceptually related families of t-tests, as indicated in the Results section.

To answer the third research question, bivariate Pearson correlations (a = 0.01, two-tailed) were computed separately for each group. Alpha was set at .01
rather than the conventional .05 to reduce the likelihood of Type | error given the number of correlations examined. Correlations between the following
variables were investigated: chronological age, overall intellectual ability (as measured by MSEL ELC), overall adaptive behavior (as measured by Vineland-II
ABC), the three IAMM mastery motivation measures, the DMQ-17 Overall Persistence composite, DMQ-17 Object-Oriented Persistence T, DMQ-17 Mastery
Pleasure T, and DMQ-17 Competence T. DMQ-17 Object-Oriented Persistence T was included in addition to the DMQ-17 Overall Persistence Composite
because several prior studies of children with DS (e.g., Gilmore & Cuskelly, 2009) reported correlations with Object-Oriented Persistence rather than Overall
Persistence Composite. Exploratory two-tailed Fisher r-to-z tests (Lenhard & Lenhard, 2014) compared four selected correlations between the independent
syndrome groups: task-based persistence with intellectual ability, task-based competence, and task-based mastery pleasure; and parent-reported overall
persistence with parent-reported mastery pleasure. The Holm—-Bonferroni procedure was applied across the four comparisons, with familywise a set at .05.

In addition, to determine if there were group differences in overall intellectual ability and/or overall adaptive behavior, we conducted independent sample t-
tests between the two groups (WS vs DS) for the MSEL ELC and the Vineland-Il ABC. To understand whether there were group differences in Vineland-Il ABC
(dependent variable) after controlling for MSEL ELC (covariate), an analysis of covariance (ANCOVA) was conducted with group (WS vs DS) as the between-
subject variable. Finally, to evaluate the difference between the two groups on each of the four Vineland-Il domains, a repeated measures ANOVA was
conducted with group (WS vs DS) as the between-subjects factor and each of the four Vineland-1l domains (Communication, Daily Living Skills, Socialization,
Motor Skills) as the within-subjects factors, followed by pairwise comparisons using the Sidak adjustment for multiple comparisons.

To answer the fourth research question, a multiple regression analysis was conducted with Vineland-Il ABC as the dependent variable and MSEL ELC, group
(WS vs DS), and DMQ-17 Overall Persistence as the independent variables. Mullen ELC and DMQ-17 Overall Persistence were mean centered. In addition, the
same multiple regression analysis was computed with IAMM persistence as an independent variable, in place of DMQ-17 Overall Persistence.

For the t-tests, Cohen’s d was calculated as a measure of effect size (0.20 = small effect, 0.50 = medium, 0.80 = large; Cohen, 1988). For the ANOVAs, group
comparisons were made using the Sidak adjustment for multiple comparisons and effect size was measured by partial eta-squared (nzp; 0.04 = small effect,

0.06 = medium, 0.14 = large; Cohen, 1988). Cohen's > was used to measure effect size for regression analyses (0.02 = small effect, 0.15 = medium, 0.35 =
large; Cohen, 1988). All assumptions were met.

Results

Descriptive statistics for all measures are provided in Table 2. The groups did not differ significantly in chronological age or proportion of girls (x2 (1, 61) =
0.26, p =.799). Although there was substantial variability in performance for both children with WS and DS on all measures, the SDs for MSEL ELC and
Vineland-Il ABC were considerably smaller than for the general population. In contrast, on the DMQ-17, both the WS and DS groups showed greater variability
than the norming sample (Morgan et al., 2009) on all measures except General Competence T.

Question 1: Group differences in mastery motivation as measured by the IAMM

As reported in Table 2, on the IAMM, the WS group displayed significantly fewer instances of persistence (medium effect size, Holm-adjusted p = .046) and
significantly fewer instances of mastery pleasure (medium effect size, Holm-adjusted p = .009) than the DS group. The general competence T-scores for the
two groups did not differ significantly.

Question 2: Group differences in mastery motivation as measured by the DMQ-17

As reported in Table 2, the WS group scored significantly lower than the DS group on DMQ-17 Overall Persistence SS (medium effect size, Holm-adjusted p =
.034) and on DMQ-17 General Competence T (large effect size, Holm-adjusted p = .003). The two groups did not differ significantly on DMQ-17 Mastery
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Pleasure T-score. ANOVA results indicated a significant main effect of factor, F; 5710 = 25.07, p < .001, nzp = 0.30, with no significant interaction between

factor and group, F31g9 = 1.19,p = .312, nzp = 0.02 (Greenhouse-Geisser adjustment was used since sphericity assumption was violated). Pairwise
comparisons, with Sidak adjustment for multiple comparisons, indicated that the DS group performed significantly higher than the WS group on the DMQ-17
persistence factors overall; overall mean difference = 5.68, SE = 2.25, p = .014. Finally, between-group pairwise comparisons for each factor indicated that the
WS group scored significantly lower than the DS group on DMQ-17 Object-Oriented Persistence and Social Persistence with Children. No significant
differences were found for DMQ-17 Social Persistence with Adults or DMQ-17 Gross Motor Persistence.

As shown in Table 3, both groups performed significantly below the DMQ-17 norming sample on Overall Persistence (large effect sizes) and General

Competence (large effect sizes). Similarly, both groups performed significantly below the DMQ-17 norming sample on three of the four Persistence factors
(Object-Oriented Persistence, Social Persistence with Adults, Social Persistence with Children). There were no significant differences between either group
and the DMQ-17 norming sample in Gross Motor Persistence or Mastery Pleasure. Bar charts representing these group comparisons are shown in Figure 1.

Question 3: Relations between mastery motivation, overall intellectual ability, and adaptive behavior

Results of the group comparisons for the MSEL and the Vineland-Il are shown in Table 2. As reported in the table, both MSEL ELC (large effect size) and
Vineland-Il ABC (medium effect size) were significantly higher for the WS group than the DS group. However, after controlling for MSEL ELC, the between-
group difference in Vineland-Il ABC was no longer statistically significant, F (1,59) = 0.27, p = .607, nzp =0.01. Adjusted means, standard errors, and 95%
confidence interval for Vineland-1l ABC (controlling for MSEL ELC) are reported in Table 2.

To determine if SSs for the four Vineland-1l domains differed significantly between the groups (WS vs DS), a repeated measures ANOVA was conducted.
There was a significant main effect of domain, F3 159 = 27.73, p < .001, n2p = 0.32, with a significant interaction between domain and group, F3 g9 =4.19,p =
.007, nzp =0.07. As indicated in Table 2, pairwise comparisons, with Sidak adjustment for multiple comparisons, indicated that the WS group performed

significantly better than the DS group on Communication SS, but no significant differences were found for Daily Living Skills SS, Socialization SS, or Motor
Skills SS.

Pearson bivariate correlations among the measures included in the study are reported separately for each group in Table 4. For both groups, IAMM
competence was positively correlated with chronological age, MSEL ELC was positively correlated with Vineland-l1l ABC, and DMQ-17 object-oriented
persistence was positively correlated with DMQ-17 competence. For the WS group, IAMM persistence was positively correlated with both IAMM mastery
pleasure and IAMM competence, and DMQ-17 overall persistence was positively correlated with DMQ-17 competence. For the DS group, MSEL ELC was
negatively correlated with chronological age but positively correlated with IAMM persistence. Vineland-Il ABC was positively correlated with DMQ
competence. In addition, DMQ-17 overall persistence was positively correlated with DMQ-17 mastery pleasure. All other correlations, including correlations
between corresponding IAMM and DMQ measures, were not significant at p < .01.

Exploratory comparisons using two-tailed Fisher r-to-z tests indicated that task-based persistence was more strongly associated with intellectual ability in
the DS group (r = .62) than in the WS group (r =.11), z = -2.30, Holm-adjusted p = .044. Conversely, task-based persistence was more strongly associated
with task competence in the WS group (r = .49) than in the DS group (r = -.08), z = 2.31, Holm-adjusted p = .044. Between-group differences in the
associations between persistence and mastery pleasure were not significant for either the task-based measure (WS: r =.53; DS: r = .15), z = 1.64, Holm-
adjusted p =.100, or the parent-report measure (WS: r = .35; DS: r = .48), z = -0.59, Holm-adjusted p = .278.

Question 4: Mastery motivation and adaptive skills

Table 5 shows the multiple regression analysis predicting Vineland-Il ABC from MSEL ELC, Group (WS, DS), and DMQ-17 Overall Persistence. The model
explained 41% of the variance. Mullen ELC (large effect size) and DMQ-17 Overall Persistence (small to medium effect size) accounted for significant unique
variance in Vineland-Il ABC, but Group did not. As reported in the Supplementary Materials (Table S1), in the multiple regression analysis predicting Vineland-
Il ABC from MSEL ELC, Group (WS, DS), and IAAM Persistence, only the effect of MSEL ELC (medium effect) was significant.

Discussion

This study is the first to examine mastery motivation in individuals with WS. To consider similarities and differences in mastery motivation and its relations to
intellectual ability and adaptive behavior as a function of genetic syndrome, comparisons between children with WS and same-aged children with DS were
made using both task-based and parent-report measures. Overall, children with WS demonstrated lower mastery motivation than children with DS,
particularly in persistence, across both task-based and parent-report assessments. Both groups exhibited lower persistence and perceived competence than
the TD norming sample for the parent-report measure. Notably, parent-reported persistence accounted for unique variance in adaptive behavior above and
beyond intellectual ability and syndrome group, supporting mastery motivation as a distinct and meaningful contributor to crucial functional outcomes.

Instrumental Mastery Motivation: Persistence

Across both task-based and parent-report measures, children with WS were less persistent than children with DS despite having significantly higher
intellectual ability. In the DS group, task-based persistence positively correlated with intellectual ability but not with task competence. In contrast, in the WS
group, task-based persistence was positively correlated with task competence but not intellectual ability. These findings suggest that cognitive ability alone
does not account for persistence. Rather, persistence appears to represent a distinct motivational construct that may be influenced by autonomy, prior
experiences, and reinforcement processes (Harter, 1978; Ryan & Deci, 2000; Shogren et al., 2015; White, 1959). Exploratory two-tailed comparisons
suggested that task-based persistence was more strongly associated with intellectual ability in children with DS and with task competence in children with
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WS. This pattern raises the possibility that the correlates of persistence may vary across syndrome groups. However, because these findings are based on
cross-sectional correlations in relatively small samples, they should be interpreted as preliminary.

Parent-reported persistence: Syndrome comparisons and comparisons with TD norms

Children with WS were rated significantly lower than children with DS on two of the four parent-report persistence domains: object-oriented persistence and
social persistence with other children. However, the two syndrome groups did not differ significantly on social persistence with adults or gross motor
persistence. Both children with DS (Gulranick et al., 2011) and children with WS (Gillooly et al., 2021, 2024; Klein-Tasman et al., 2011) evidence greater peer-
relationship challenges than their TD peers. At the same time, the significantly higher social persistence with peers among children with DS relative to
children with WS may reflect relatively stronger peer engagement for children with DS. Although children with WS typically evidence strong social interest and
social motivation (Jones et al., 2000; Klein-Tasman & Mervis, 2003; Klein-Tasman et al., 2011), they have considerable difficulty with both social reciprocity
(Klein-Tasman et al., 2011) and social cognition (Kinney & Mervis, 2025), resulting in disproportionate difficulty sustaining reciprocal peer interactions and
friendships (Gillooly et al., 2021; 2024).

Relative to parent-reported TD norms, both syndrome groups were reported to have lower overall, object-oriented, and social persistence with both adults and
children. This pattern is consistent with prior reports of reduced persistence in children with DS and other IDDs (Cuskelly et al., 2013; Gilmore et al., 2003,
2015; Gilmore & Cuskelly, 2009, 2011, 2014, 2017; Majnemer et al., 2010; Morgan et al., 2013, 2017). For children with IDD, repeated experiences with
challenging tasks and failure may reduce willingness to engage in moderately challenging activities, while increasing motivation to avoid failure or seek
social approval (Bennett-Gates & Zigler, 1999; Brinker & Lewis, 1982; Cuskelly & Gilmore, 2014; Merighi et al., 1990). In contrast, gross motor persistence as
reported by parents was at similar levels for the two syndrome groups as for the TD norming sample. The relative preservation of gross motor persistence
for both children with WS and children with DS further underscores the value of examining specific motivational domains separately.

Parent-reported object-oriented persistence was positively associated with parent-reported competence in both syndrome groups. Although parent-reported
overall persistence was significantly positively associated with competence only in the WS group, the correlation value for the DS group indicated a moderate
effect and was almost as high as the correlation value for object-oriented persistence. For the WS group, task-based persistence also was significantly
associated with task-based competence. These findings are broadly consistent with research linking persistence with competence, skill development, and
later achievement (Banerjee & Tamis-LeMonda, 2007; Gilmore et al., 2003; J6zsa & Molnér, 2013; Mokrova et al., 2013; Yarrow et al., 1982, 1983).

Persistence across contexts and environments

Corresponding task-based and parent-report indicators were not significantly correlated in either group. Similar inconsistencies in convergence have been
reported in previous studies, including in individuals with DS, where the pattern of associations among task-based and parent-report measures diverges and
maternal ratings tend to be lower than task-based performance would predict (Gilmore & Cuskelly, 2011; Gilmore et al., 2003; Niccols et al., 2003; Wang et al.,
2013, 2024). Together, these findings suggest that task-based and parent-reported measures provide complementary perspectives on persistence and
should be used in combination (Morgan et al., 2020).

The task-based vs everyday distinction extended to adaptive behavior, where parent-reported persistence explained unique variance in adaptive behavior
beyond intellectual ability and syndrome group, although task-based persistence did not. This result extends prior findings that mastery motivation
contributes to functional outcomes above and beyond cognitive ability in individuals with IDD (Hauser-Cram et al., 2001; Niccols et al., 2003; Warschausky et
al., 2017). The findings partially align with previous longitudinal studies linking persistence to later functional outcomes in DS. Both task-based and parent-
reported persistence when the participants were 4 — 6 years old were positively correlated with later academic competence as measured by word reading
performance on the Wechsler Individual Achievement Test-1l (WIAT-II; Wechsler, 2001) during early adolescence, although after controlling for cognitive ability
at Time 1, only the correlation between task-based persistence and later word reading remained statistically significant (Gilmore & Cuskelly, 2009). Gilmore
and Cuskelly (2017) found that early task-based persistence predicted adaptive behavior in adulthood above and beyond intellectual ability. (Early parent-
reported persistence was not considered.) In contrast, task-based persistence did not explain significant unique variance in adaptive behavior in the present
study, potentially reflecting its relatively strong relationship with intellectual ability, particularly for the DS group. The significant association between parent-
reported persistence and adaptive behavior even after controlling for cognitive ability may reflect the shared focus of the DMQ-17 and the Vineland on
children’s behavior in everyday contexts (Isquith et al., 2013; Morgan et al., 2020). Similarly, the significant association between task-based persistence and
word reading as measured by a standardized assessment may reflect the shared focus of the IAMM and the WIAT on objective measurement under
controlled conditions. Together, these findings suggest that persistence is highly context-dependent and that parent-report and direct assessment provide
complementary perspectives on children's motivational functioning.

Expressive/Affective Mastery Motivation: Mastery Pleasure

The expressive/affective component of mastery motivation concerns children’s emotional responses to challenge and success. On the task-based measure,
children with WS displayed less mastery pleasure than children with DS, despite higher intellectual ability and comparable task-based competence. This
finding supports the conceptual distinctions among competence, persistence, and mastery pleasure, indicating that successful performance alone may not
be sufficient to elicit expressions of pleasure (Barrett & Morgan, 2018; Harter, 1978; Ryan & Deci, 2000). The lower task-based mastery pleasure observed in
children with WS is notable given the heightened sociability and interest in interpersonal interaction associated with this syndrome (Jones et al., 2000; Klein-
Tasman & Mervis, 2003). Because the tasks involved limited examiner interaction, they likely provided fewer opportunities for the social engagement that is
especially rewarding for children with WS. Consistent with self-determination theory, successful performance may not be sufficient to elicit overt mastery
pleasure when opportunities for relatedness or socially mediated reinforcement are limited (Ryan & Deci, 2000). This remains tentative as the study did not
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distinguish task-directed from socially-directed positive affect, an important distinction to be made in future research, as visible mastery pleasure may reflect
social attention seeking rather than mastery itself (Gilmore et al., 2003).

In contrast, parents reported similar levels of mastery pleasure in children with WS and DS, and neither syndrome group differed significantly from the TD
norming sample. Thus, the lower task-based mastery pleasure observed for children with WS did not generalize to parents’ perceptions of their child’s
mastery pleasure during everyday activities. This pattern supports the possibility that mastery pleasure during everyday life may be relatively preserved
among children with IDD even when persistence or competence is lower than that of TD peers (Cuskelly et al., 2013; Gilmore et al., 2003, 2015; Gilmore &
Cuskelly, 2011, 2014; Majnemer et al., 2010; Mazor-Karsenty et al., 2026; Morgan et al., 2013, 2017).

Mastery pleasure across contexts and environments

As observed for persistence, task-based and parent-reported mastery pleasure were not significantly correlated for either syndrome group, likely reflecting
differences in mastery pleasure between brief structured assessments and everyday experiences that involve greater familiarity, choice, support, and social
reinforcement (Isquith et al., 2013; Morgan et al., 2020). Correlational patterns between persistence and mastery pleasure also differed across groups: Task-
based persistence and mastery pleasure were associated for the WS group, whereas parent-reported persistence and mastery pleasure were associated for
the DS group. However, direct comparisons did not establish significant between-group differences in either association after Holm correction. Thus, these
findings do not provide sufficient evidence that the relations between instrumental and expressive/affective mastery motivation differ across syndromes.

Future studies could clarify these processes by separately coding task-directed and socially directed positive affect and systematically varying the availability
of adult encouragement or feedback.

Our findings suggest that mastery pleasure is a distinct, context-sensitive component of mastery motivation rather than a direct reflection of persistence,
competence, or general positive affect. Assessing mastery pleasure separately from persistence and across multiple methods provides a more complete
understanding of motivational functioning in children with IDD.

Limitations and future directions

The cross-sectional design used in the present study precludes causal conclusions about relations among mastery motivation, intellectual functioning, and
adaptive behavior. Longitudinal studies are needed to determine whether early mastery motivation, particularly persistence, predicts subsequent changes in
adaptive functioning. The relatively small sample sizes (although large for studies of children with genetic syndromes) also limited statistical power, estimate
precision, and generalizability, particularly for correlations calculated separately by syndrome. The young, predominantly White sample further limits
generalizability to older and more diverse populations. Associations between parent-reported mastery motivation and adaptive behavior may also have been
strengthened by shared-informant and shared-method variance.

Future experimental and longitudinal studies should test whether interventions targeting persistence and other components of mastery motivation improve
adaptive functioning for children with IDD. Promising approaches include modifying social and physical contexts, embedding moderately challenging
activities in family routines, and using structured classroom activities targeting persistence and mastery pleasure (Hashmi et al., 2017; Liao et al., 2021;
Waldman-Levi & Erez, 2015).

Conclusions

These findings advance understanding of mastery motivation by demonstrating its unique contribution to adaptive behavior beyond intellectual ability.
Importantly, syndrome group did not account for significant unique variance in adaptive behavior, indicating that the same pattern was found for both
children with WS and children with DS. Furthermore, overall intellectual ability was significantly higher for the group with WS, but overall persistence, whether
assessed by lab-based tasks or parent report, was significantly higher for the group with DS. These findings highlight the relevance of mastery motivation to
everyday functioning beyond intellectual ability or diagnostic classification and support its distinction from intellectual functioning.

Declarations

Data availability statement: The data that support the findings of this study are available from the corresponding author upon reasonable request.

Funding statement and acknowledgments: This research was funded by grants R37 HD29957 from the National Institute of Child Health and Human
Development and ROT NS35102 from the National Institute of Neurological Disorders and Stroke to Carolyn. B. Mervis. Carolyn Mervis’ work on data analysis
for this manuscript and manuscript preparation was supported by the Armellino Center of Excellence for Williams Syndrome at the University of
Pennsylvania. The authors are grateful to the participants and their parents and to the members of the Neurodevelopmental Sciences Laboratory who
assisted with data collection and database management.

Conflicts of interest statement: The authors have declared that they have no competing or potential conflicts of interest.

Ethics approval statement: The study protocol was reviewed and approved by the University of Louisville’s Institutional Review Board (protocol 97.0397), and
all procedures were conducted in conformance with the ethical standards of the Institutional Review Board and with the US Federal Policy for the Protection
of Human Subjects. Parents or legal guardians of all participants provided written informed consent and participants provided oral assent.

Consent for publication: All authors have approved the order of authorship and have approved the manuscript for submission to Developmental Science.

Page 9/16



Related reports: This manuscript is based on the data collected by Melissa L. Hillock (under her former name, Melissa L. Rowe) for her doctoral dissertation
(Rowe, 2007, UMI 3267110).

References

1.

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Amukune, S., & Jozsa, K. (2023). Approaches to learning in elementary classrooms: Contribution of mastery motivation and executive functions on
academic achievement. International Journal of Instruction, 16, 389—-412. https://doi.org/10.29333/iji.2023.16222a

. Bae, H., Hopkins, J., Gouze, K. R., & Lavigne, J. V. (2014). Parenting, child behavior, and academic and social functioning: Does ethnicity make a

difference? Child & Youth Care Forum, 43(4), 433-454. https://doi.org/10.1007/s10566-014-9246-1

. Banerjee, P. N., & Tamis-Lemonda, C. S. (2007). Infants’ persistence and mothers’ teaching as predictors of toddlers’ cognitive development. Infant

Behavior & Development, 30(3), 479-491. https://doi.org/10.1016/j.infbeh.2006.12.001

Barrett, K. C., & Morgan, G. A. (2018). Chapter One - Mastery motivation: Retrospect, present, and future directions. In A. J. Elliot (Ed.), Advances in
Motivation Science (Vol. 5, pp. 1-39). Elsevier. https://doi.org/10.1016/bs.adms.2018.01.002

. Barrett, K. C., Morgan, G. A,, & Maslin-Cole, C. (1993). Three studies on the development of mastery motivation in infancy and toddlerhood. In Mastery

motivation in early childhood: Development, measurement, and social processes (pp. 83—108). Routledge.

. Bennett-Gates, D., & Zigler, E. (1999). Effectance motivation and the performance of individuals with mental retardation. In E. Zigler & D. Bennett-Gates

(Eds.), Personality development in individuals with mental retardation (pp. xix, 284). Cambridge University Press.

. Blair, C., Greenberg, M., & Crnic, K. (2001). Age-related increases in motivation among children with mental retardation and MA- and CA-matched

controls. American Journal of Mental Retardation, 106(6), 511-524. https://doi.org/10.1352/0895-8017(2001)106%3C0511:ARIIMA%3E2.0.C0O;2

. Brawn, G., & Porter, M. (2018). Adaptive functioning in Williams syndrome: A systematic review. International Journal of Disability, Development and

Education, 65, 123—147. https://doi.org/10.1080/1034912X.2017.1353680

. Brinker, R. P, & Lewis, M. (1982). Discovering the competent handicapped infant: A process approach to assessment and intervention. Topics in Early

Childhood Special Education, 2, 1-16. https://doi.org/10.1177/027112148200200205

Brock, L. L., Rimm-Kaufman, S. E., Nathanson, L., & Grimm, K. J. (2009). The contributions of ‘hot’ and ‘cool’ executive function to children’s academic
achievement, learning-related behaviors, and engagement in kindergarten. Early Childhood Research Quarterly, 24(3), 337-349.
https://doi.org/10.1016/j.ecresq.2009.06.001

Busch-Rossnagal, N. A. (1990). Adaptation of the Standardized Mastery Motivation Tasks for Hispanic Infants. Final report, faculty research grant. Bronx:
Fordham University.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Erlbaum.

. Cuskelly, M., & Gilmore, L. (2014). Motivation in children with intellectual disabilities. Research and Practice in Intellectual and Developmental Disabilities,

1(1), 51-59. https://doi.org/10.1080/23297018.2014.906051

Cuskelly, M., Gilmore, L., & Carroll, A. (2013). Self-regulation and mastery motivation in individuals with developmental disabilities: Barriers, supports, and
strategies. In N. A. Fox, G. A. Morgan, D. J. Fidler, L. A. Daunhauer, & K. Caplovitz Barrett (Eds.), Handbook of self-regulatory processes in development:
New directions and international perspectives (pp. 381-404). Psychology Press, New York, USA.

Deater-Deckard, K., Petrill, S. A, Thompson, L. A,, & DeThorne, L. S. (2005). A cross-sectional behavioral genetic analysis of task persistence in the
transition to middle childhood. Developmental Science, 8(3), F21-F26. https://doi.org/10.1111/j.1467-7687.2005.00407.x

Dykens, E., Hodapp, R., & Evans, D. (2006). Profiles and development of adaptive behavior in children with Down syndrome. Down Syndrome Research and
Practice, 9(3), 45-50.

Edgin, J. 0., Pennington, B. F,, & Mervis, C. B. (2010). Neuropsychological components of intellectual disability: The contributions of immediate, working,
and associative memory. Journal of Intellectual Disability Research, 54(5), 406—417. https://doi.org/10.1111/j.1365-2788.2010.01278.x

Fidler, D. J. (2005). The emerging Down syndrome behavioral phenotype in early childhood: Implications for practice. Infants & Young Children, 18(2), 86—
103. https://doi.org/https://doi.org/10.1097/00001163-200504000-00003

Gillooly, A. E., Riby, D. M., Durkin, K., & Rhodes, S. M. (2024). Friendships in children with Williams syndrome: Parent and child perspectives. Journal of
Autism and Developmental Disorders, 54(2), 509-517. https://doi.org/10.1007/s10803-022-05807-5

Gillooly, A. E., Riby, D. M., Durkin, K., & Rhodes, S. M. (2021). Peer relationships in children with Williams syndrome: Parent and teacher insights. Journal
of Autism and Developmental Disorders, 51(1), 169-178. https://doi.org/10.1007/s10803-020-04503-6

Gilmore, L., & Cuskelly, M. (2009). A longitudinal study of motivation and competence in children with Down syndrome: Early childhood to early
adolescence. Journal of Intellectual Disability Research, 53(5), 484-492. https://doi.org/10.1111/j.1365-2788.2009.01166.x

Gilmore, L., & Cuskelly, M. (2011). Observational assessment and maternal reports of motivation in children and adolescents with Down syndrome.
American Journal on Intellectual and Developmental Disabilities, 116(2), 153—164. https://doi.org/10.1352/1944-7558-116.2.153

Gilmore, L., & Cuskelly, M. (2014). Mastery motivation in children with Down syndrome: Promoting and sustaining interest in learning. In Educating
learners with Down syndrome: Research, theory, and practice with children and adolescents (pp. 60—-82). Routledge; Taylor & Francis Group. New York, USA.
Gilmore, L., & Cuskelly, M. (2017). Associations of child and adolescent mastery motivation and self-regulation with adult outcomes: A longitudinal study
of individuals with Down syndrome. American Journal on Intellectual and Developmental Disabilities, 122(3), 235-246. https://doi.org/10.1352/1944-
7558-122.3.235

Page 10/16



25. Gilmore, L., Cuskelly, M., & Browning, M. (2015). Mastery motivation in children with intellectual disability: Is there evidence for a Down syndrome
behavioural phenotype? International Journal of Disability, Development and Education, 62(3), 265—275. https://doi.org/10.1080/1034912X.2015.1020923

26. Gilmore, L., Cuskelly, M., & Hayes, A. (2003). A comparative study of mastery motivation in young children with Down’s syndrome: Similar outcomes,
different processes? Journal of Intellectual Disability Research, 47(3), 181-190. https://doi.org/10.1046/j.1365-2788.2003.00460.x

27. Gilmore, L., Cuskelly, M., & Purdie, N. (2003). Mastery motivation: Stability and predictive validity from ages two to eight. Early Education and
Development, 14(4), 411-424. https://doi.org/10.1207/s15566935eed1404_2

28. Glenn, S., Dayus, B., Cunningham, C., & Horgan, M. (2001). Mastery motivation in children with Down syndrome. Down Syndrome: Research & Practice, 7,
52-59. https://doi.org/10.3104/reports. 114

29. Guralnick, M. J., Connor, R. T., & Johnson, L. C. (2011). The peer social networks of young children with Down syndrome in classroom programmes.
Journal of Applied Research in Intellectual Disabilities, 24(4), 310-321. https://doi.org/10.1111/j.1468-3148.2010.00619.x

30. Harter, S. (1978). Effectance motivation reconsidered: Toward a developmental model. Human Development, 21(1), 34-64.
https://doi.org/10.1159/000271574

31. Harter, S. (1974). Pleasure derived by children from cognitive challenge and mastery. Child Development, 45(3), 661-669.
https://doi.org/10.2307/1127832

32. Harter, S., & Zigler, E. (1974). The assessment of effectance motivation in normal and retarded children. Developmental Psychology, 10(2), 169—180.
https://doi.org/10.1037/h0036049

33. Hashmi, S. I, Seok, C. B., & Halik, M. H. (2017). Enhancing persistence on mastery tasks among young preschool children by implementing the “I Can”
mastery motivation classroom program. Hungarian Educational Research Journal, 7(2), 127-141. https://doi.org/10.14413/HERJ/7/2/8

34. Hauser-Cram, P. (1993). Mastery motivation in 3-year-old children with Down syndrome. In Mastery Motivation in Early Childhood (1st Edition, pp. 230—
250). Routledge.

35. Hauser-Cram, P. (1996). Mastery motivation in toddlers with developmental disabilities. Child Development, 67(1), 236-248.

36. Hauser-Cram, P, Warfield, M. E., Shonkoff, J. P, Krauss, M. W., Sayer, A., Upshur, C. C., & Hodapp, R. M. (2001). Children with disabilities: A longitudinal
study of child development and parent well-being. Monographs of the Society for Research in Child Development, 66(3), 1-131.
https://doi.org/https://doi.org/10.1111/1540-5834.00151

37. Hauser-Cram, P, Woodman, A. C., & Heyman, M. (2014). Early mastery motivation as a predictor of executive function in young adults with
developmental disabilities. American Journal on Intellectual and Developmental Disabilities, 119(6), 536-551. https://doi.org/10.1352/1944-7588-
119.6.536

38. Huang, S.-Y., & Lay, K.-L. (2017). Mastery motivation in infancy and early childhood: The consistency and variation of its stability and predictability of
general competence. Hungarian Educational Research Journal, 7, 18-34. https://doi.org/10.14413/herj.2017.02.02

39. Isquith, P. K., Roth, R. M., & Gioia, G. A. (2013). Contribution of rating scales to the assessment of executive functions. Applied Neuropsychology: Child,
2(2), 125-132. https://doi.org/10.1080/21622965.2013.748389

40. Jennings, K. D., Harmon, R. J., Morgan, G. A, Gaiter, J. L., & Yarrow, L. J. (1979). Exploratory play as an index of mastery motivation: Relationships to
persistence, cognitive functioning, and environmental measures. Developmental Psychology, 15(4), 386—394. https://doi.org/10.1037/0012-
1649.15.4.386

41. Jennings, Kay. D., Yarrow, L. J., & Martin, P. P. (1984). Mastery motivation and cognitive development: A longitudinal study from infancy to 34 years of
age. International Journal of Behavioral Development, 7(4), 441-461. https://doi.org/10.1177/016502548400700404

42. Jones, W., Bellugi, U., Lai, Z., Chiles, M., Reilly, J., Lincoln, A., & Adolphs, R. (2000). II. Hypersociability in Williams syndrome. Journal of Cognitive
Neuroscience, 12(Supplement 1), 30-46. https://doi.org/10.1162/089892900561968

43. Jozsa, K., & Barrett, K. C. (2018). Affective and social mastery motivation in preschool as predictors of early school success: A longitudinal study. Early
Childhood Research Quarterly, 45, 81-92. https://doi.org/10.1016/j.ecresq.2018.05.007

44. Jozsa, K., Kis, N., & Barrett, K. C. (2019). Mastery motivation, parenting, and school achievement among Hungarian adolescents. European Journal of
Psychology of Education, 34(2), 317-339. https://doi.org/10.1007/s10212-018-0395-8

45. Jézsa, K., Kis, N., & Huang, S.-Y. (2017). Mastery motivation in school subjects in Hungary and Taiwan. Hungarian Educational Research Journal, 7(2),
158-177. https://doi.org/10.14413/HERJ/7/2/10

46. Jbzsa, K., & Molnér, E. D. (2013). The relationship between mastery motivation, self-regulated learning, and school success: A Hungarian and wider
European perspective. In Handbook of self-regulatory processes in development: New directions and international perspectives (pp. 265-304). Psychology
Press. https://doi.org/10.4324/9780203080719.ch13

47. Kai Fung, W., & Kien Hoa Chung, K. (2023). Longitudinal association between children’s mastery motivation and cognitive school readiness: Executive
functioning and social-emotional competence as potential mediators. Journal of Experimental Child Psychology, 234, 105712.
https://doi.org/10.1016/j.jecp.2023.105712

48. Kinney, K. M., & Mervis, C. B. (2025, April). Characterizing socio-communication in children with Williams syndrom using the Social Responsiveness Scale-2.
Gatlinburg Conference on Research and Theory in Intellectual and Developmental Disabilities, San Diego, CA.

49. Klein, B. P, & Mervis, C. B. (1999). Contrasting patterns of cognitive abilities of 9- and 10-year-olds with Williams syndrome or Down syndrome.
Developmental Neuropsychology, 16(2), 177-196.

50. Klein-Tasman, B. P, Mervis, C. B. (2003). Distinctive personality characteristics of 8-, 9-, and 10-year-olds with Williams syndrome. Developmental
Neuropsychology, 23(1-2), 269-290. https://doi.org/10.1080/87565641.2003.9651895.

Page 11/16



51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Klein-Tasman, B. P, Li-Barber, K. T., & Magargee, E. T. (2011). Honing in on the social phenotype in Williams syndrome using multiple measures and
multiple raters. Journal of Autism and Developmental Disorders, 41(3), 341-351.

https://doi.org/10.1007/s10803-010-1060-4

Kozel, B. A., Barak, B., Kim, C. A, Mervis, C. B., Osborne, L. R, Porter, M., & Pober, B. R. (2021). Williams syndrome. Nature Reviews. Disease Primers, 7(42),
1-22. https://doi.org/10.1038/s41572-021-00276-z

Liao, H. F, Jozsa, K., Wang, P. J., Blasco, P. M., & Morgan, G. A. (2021). Understanding and supporting mastery motivation in everyday activities: A focus
on early childhood intervention. Journal of Psychological and Educational Research, 29(2), 150-173.

Lutkenhaus, P. (1984). Pleasure derived from mastery in three-year-olds: Its function for persistence and the influence of maternal behavior. International
Journal of Behavioral Development, 7(3), 343-358. https://doi.org/10.1177/016502548400700307

MacPhee, D., Prendergast, S., Albrecht, E., Walker, A. K., & Miller-Heyl, J. (2018). The child-rearing environment and children’s mastery motivation as
contributors to school readiness. Journal of Applied Developmental Psychology, 56, 1-12. https://doi.org/10.1016/j.appdev.2018.01.002

Majnemer, A., Shevell, M., Law, M., Poulin, C., & Rosenbaum, P. (2010). Level of motivation in mastering challenging tasks in children with cerebral palsy.
Developmental Medicine & Child Neurology, 52(12), 1120-1126. https://doi.org/10.1111/j.1469-8749.2010.03732.x

Martin, A., Ryan, R. M., & Brooks-Gunn, J. (2013). Longitudinal associations among interest, persistence, supportive parenting, and achievement in early
childhood. Early Childhood Research Quarterly, 28(4), 658—667. https://doi.org/10.1016/j.ecresq.2013.05.003

Mazor-Karsenty, T., Aharon, N., Chamudot, R., & Langer, D. (2026). Mastery motivation and maternal stress in typically developing children and children
with neurodevelopmental disorders. Physical & Occupational Therapy in Pediatrics, 46(5), 948-962. https://doi.org/10.1080/01942638.2026.2654566
Merighi, J., Edison, M., & Zigler, E. (1990). The role of motivational factors in the functioning of mentally retarded individuals. In E. Zigler, J. A. Burack, & R.
M. Hodapp (Eds.), Issues in the developmental approach to mental retardation (pp. 114-134). Cambridge University Press.
https://doi.org/10.1017/CB09780511582325.007

Mizuno, K., Tanaka, M., Fukuda, S., Imai-Matsumura, K., & Watanabe, Y. (2011). Relationship between cognitive function and prevalence of decrease in
intrinsic academic motivation in adolescents. Behavioral and Brain Functions, 7(4), 1-11. https://doi.org/10.1186/1744-9081-7-4

Mokrova, I. L., O'Brien, M., Calkins, S. D., Leerkes, E. M., & Marcovitch, S. (2013). The role of persistence at preschool age in academic skills at
kindergarten. European Journal of Psychology of Education, 28(4), 1495-1503. https://doi.org/10.1007/s10212-013-0177-2

Morgan, G. A. (1997). Dimensions of Mastery Questionnaire. Mastery Motivation in Early Childhood: Development, Measurement and Social Processes.
https://doi.org/10.1037/t04950-000

Morgan, G. A., Busch-Rossnagal, N. A, Barrett, K. C., & Wang, J. (2009). The dimensions of mastery questionnaire (DMQ): A manual about its development,
psychometrics and use. https://www.vernieuwenderwijs.nl/wp-content/uploads/DMQ-manual-2009.pdf.

Morgan, G. A., Busch-Rossnagel, N. A., Maslin-Cole, C. A., & Harmon, J. R. (1992). Individualized assessment of mastery motivation: Manual for 15- to 36-
month-old children. Unpublished manuscript; Colorado State University, Fort Collins, CO.

Morgan, G. A,, Liao, H.-F,, & Jozsa, K. (2020). Assessing mastery motivation in children using the Dimensions of Mastery Questionnaire (DMQ).
https://www.researchgate.net/publication/350485886_Assessing_Mastery_Motivation_in_Children_Using_the_Dimensions_of_Mastery_Questionnaire_DI
Morgan, G. A,, Liao, H.-F,, Nyitrai, A., Huang, S.-Y., Wang, P--J., Blasco, P, Ramakrishnan, J., & Jozsa, K. (2017). The Revised Dimensions of Mastery
Questionnaire (DMQ 18) for infants and preschool children with and without risks or delays in Hungary, Taiwan and the US. Hungarian Educational
Research Journal, 7(2), 48-67. https://doi.org/10.14413/HERJ/7/2/4

Morgan, G. A., Wang, J., Liao, H.-F,, & Xu, Q. (2013). Using the Dimensions of Mastery Questionnaire (DMQ) to assess mastery motivation of English- and
Chinese-speaking children: Psychometrics and implications for self-regulation. In Handbook of Self-Regulatory Processes in Development. Psychology
Press.

Mullen, E. M. (1995). Mullen Scales of Early Learning. American Guidance Services.

Niccols, A., Atkinson, L., & Pepler, D. (2003). Mastery motivation in young children with Down’s syndrome: Relations with cognitive and adaptive
competence. Journal of Intellectual Disability Research, 47(2), 121-133. https://doi.org/10.1046/j.1365-2788.2003.00452.x

Noldus, L. P. J. J., Trienes, R. J. H., Hendriksen, A. H. M., Jansen, H., & Jansen, R. G. (2000). The Observer Video-Pro: New software for the collection,
management, and presentation of time-structured data from videotapes and digital media files. Behavior Research Methods, Instruments, & Computers,
32(1), 197-206. https://doi.org/10.3758/BF03200802

Ramakrishnan, J. L., & Masten, A. S. (2020). Mastery motivation and school readiness among young children experiencing homelessness. American
Journal of Orthopsychiatry, 90(2), 223-235. https://doi.org/10.1037/0rt0000428

Redding, R. E., Morgan, G. A,, & Harmon, R. J. (1988). Mastery motivation in infants and toddlers: Is it greatest when tasks are moderately challenging?
Infant Behavior and Development, 11(4), 419-430. https://doi.org/10.1016/0163-6383(88)90003-3

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. American
Psychologist, 55(1), 68-78. https://doi.org/10.1037//0003-066x.55.1.68

Schwethelm, B., & Mahoney, G. (1986). Task persistence among organically impaired mentally retarded children. American Journal of Mental Deficiency,
90(4), 432-439.

Schworer, E. K., Esbensen, A. J., Nguyen, V., Bullard, L., Fidler, D. J., Daunhauer, L. A., Mervis, C. B., Becerra, A. M., Abbeduto, L., & Thurman, A. J. (2022).
Patterns and predictors of adaptive skills in 2- to 7-year-old children with Down syndrome. Journal of Neurodevelopmental Disorders, 14(18), 1-11.
https://doi.org/10.1186/s11689-022-09430-4

Page 12/16



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.
90.

91.

Shogren, K. A, Wehmeyer, M. L., Palmer, S. B., Forber-Pratt, A. J., Little, T. J., & Lopez, S. (2015). Causal Agency Theory: Reconceptualizing a functional
model of self-determination. Education and Training in Autism and Developmental Disabilities, 50(3), 251-263.
https://doi.org/10.1177/215416471505000302

Shonkoff, J. P, & Phillips, D. A. (Eds.). (2000). From Neurons to Neighborhoods: The Science of Early Childhood Development - National Research Council
(US) and Institute of Medicine (US) Committee on Integrating the Science of Early Childhood Development. National Academies Press (US).
http://www.ncbi.nlm.nih.gov/books/NBK225557/

Sparrow, S. S., Cicchetti, D. V., & Balla, D. A. (2005). Vineland Adaptive Behavior Scales (2nd ed., Parent/Caregiver Rating Form). Pearson Assessments.
Thurman, A. J., & Mervis, C. B. (2013). The regulatory function of social referencing in preschoolers with Down syndrome or Williams syndrome. Journal
of Neurodevelopmental Disorders, 5:2. https://link.springer.com/article/10.1186/1866-1955-5-2

Veitze, P. M., McCarthy, McQuiston, S., MacTurk, R. H., & Yarrow, L. J. (1983). Attention and exploratory behavior in infants with Down syndrome. In T.
Field & A. Sosted (Eds.), Infants born at high risk: Physiological, perceptual, and cognitive processes (pp. 251-268). Grune & Stratto.

Waldman-Levi, A., & Erez, A. B. H. (2015). Will environmental interventions affect the level of mastery motivation among children with disabilities? A
preliminary study. Occupational Therapy International, 22(1), 19-27. https://doi.org/10.1002/0ti.1380

Wang, P-J., Morgan, G. A., Hwang, A.-W., & Liao, H.-F. (2013). Individualized behavioral assessments and maternal ratings of mastery motivation in
mental age-matched toddlers with and without motor delay. Physical Therapy, 93(1), 79—87. https://doi.org/10.2522/ptj.20120068

Wang, P. J., Morgan, G. A, & Chen, L. C. (2016). Reliability and validity of the revised individualized structured mastery tasks in children with
developmental delay. International Journal of Physical Medicine & Rehabilitation, 4(6), 1-7. https://doi.org/10.4172/2329-9096.1000374

Wang, P. J,, Liao, H. F,, Chen, L. C., Kang, L. J., Lu, L., & Barrett, K. C. (2024). Child and family predictors for mastery motivation in children with
developmental delays. American Journal on Intellectual and Developmental Disabilities, 129(5), 387-404. https://doi.org/10.1352/1944-7558-129.5.387
Warschausky, S., Kaufman, J. N., Evitts, M., Schutt, W., & Hurvitz, E. A. (2017). Mastery motivation and executive functions as predictors of adaptive
behavior in adolescents and young adults with cerebral palsy or myelomeningocele. Rehabilitation Psychology, 62(3), 258-267.
https://doi.org/10.1037/rep0000151

Wechsler, D. (2001). Wechsler Individual Achievement Test (2™ edition). Psychological Corporation.

White, R. W. (1959). Motivation reconsidered: The concept of competence. Psychological Review, 66(5), 297-333. https://doi.org/10.1037/h0040934
Yarrow, L. J., McQuiston, S., MacTurk, R. H., McCarthy, M. E., Klein, R. P, & Vietze, P. M. (1983). Assessment of mastery motivation during the first year of
life: Contemporaneous and cross-age relationships. Developmental Psychology, 19(2), 159-171. https://doi.org/10.1037/0012-1649.19.2.159

Yarrow, L. J., Morgan, G. A, Jennings, K. D., Harmon, R. J., & Gaiter, J. L. (1982). Infants’ persistence at tasks: Relationships to cognitive functioning and
early experience. Infant Behavior and Development, 5(2), 131-141. https://doi.org/10.1016/S0163-6383(82)80023-4

Tables

Table 1 Dimensions of Mastery Questionnaire-17 (DMQ-17): Composite and Factors

Composite Factors Example item

DMQ-17 Overall Persistence: Instrumental Mastery Object-Oriented (Task) Persistence (9 If a toy or task is hard to do, stops trying after a
Motivation items) short time

Social Persistence with Adults (6 Enjoys talking with adults, and tries to keep them
items) interested

Social) Persistence with Children (6 Tries hard to make friends with other kids
items

Gross Motor Persistence Tries to do well in physical activities even when they
are hard

(8 items)

Mastery Pleasure (6 items) Smiles when he or she makes something happen

General Competence (5 items) Solves problems quickly
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Table 2 Descriptive Statistics and Group Comparisons

Variable

Chronological age -

years

MSEL ELC

Vineland-1l ABC
Communication SS
Daily Living Skills SS
Socialization SS

Motor Skills SS

Adjusted Vineland-Il ABC
(controlling for ELC)

IAMM
Persistence
Mastery pleasure
Competence

DMQ-17

Overall Persistence
Object-oriented T
Social — Adults T
Social = Children T
Gross Motor T

Mastery Pleasure T

General
Competence T

Williams syndrome (N=31)

Mean Median SD
412 4.05 0.84
59.84 59.00 7.72
69.48 69.00 6.49
76.19 78.00 7.05
69.81 69.00 9.18
75.23 74.00 8.26
69.87 70.00 6.39
67.33 1.03
(SE)
8.20 7.67 3.59
0.80 0.67 0.88
521.04 553.33 114.46
72.32 76.00 17.54
33.00 33.00 12.55
33.42 35.00 12.34
33.58 30.00 12.42
47.55 49.00 11.49
47.39 51.00 13.9
22.39 19.00 7.22

Range

3.00 -
5.46
49 -78
57 - 81
57 -89
55-93
61-90
59 -84
65.26 -

69.41
(95% CI)

1.00 -
14.67
0-267

307.67 -
691.33

31-116
11 -66
10 - 58
13 -61
22 - 67
13 -61

11 -39

Down syndrome (N=31)

Mean Median
4.22 4.47
51.87 50.00
66.00 66.00
69.19 69.00
65.77 64.00
74.81 75.00
66.74 67.00
68.15

11.13 11.00
1.60 1.33
472.25 467.67
83.90 86.00
40.13 39.00
38.19 38.00
42.00 43.00
49.97 51.00
49.13 54.00
32.16 34.00

SD
0.78

4.15

5.87

8.36

8.09

7.52

7.08

1.03
(SE)

5.96

1.15

121.25

19.52

12.65

13.49

11.14

10.71

12.61

9.13

Range

3.02 -
5.49
49 - 65
56 -77
52-95
51 -85
61-90
56 — 81
66.08 —

70.23
(95% CI)

3.67 -
39.00
0-4.00

283.33 -
659.00

49 -114
15-66
11 -67
23 -61
22 - 67
11 -61

11-53

Group comparisons
t(60)=-0.07, p=.787,
d=0.13

t(60)=-5.06, p<.001,
d=1.29*
t(60)=-2.22, p=.030,
d=0.56*

MD =-7.00, SE=1.96,

p<.001*

MD = -4.03, SE=2.20,
p=.072

MD = -0.42, SE=2.01,
p=.835

MD = -3.13, SE=1.71,
p=.073

F(1,59)=0.27, p=.607,
d=0.13

#(60) = 2.34, p=.023,
d=0.60*

#(60) = 3.10, p=.003,
d=0.79*

#(60) = -1.63, p=.108,
d=0.41

1(60) = 2.46,
p=.017, d=0.63*

MD = 7.13, SE=3.20,
p=.030*

MD = 4.77, SE=3.28,
p=.151

MD = 8.42, SE=2.99,
p=.007*

MD = 2.42, SE=2.82,
p=.394

#(60) = 0.52,
p=.607,d=0.13

1(60)=4.68, p<.001,
d=1.19*

Note. WS = Williams syndrome; DS = Down syndrome; MSEL = Mullen Scales of Early Learning; ELC = Early Learning Composite; T = T-score; SS =
standard score; ABC = Adaptive Behavior Composite; SE = standard error; IAMM = Individualized Assessment of Mastery Motivation; DMQ-17 =
Dimensions of Mastery Questionnaire; MD = mean difference, SE = standard error. *Indicates that results remain statistically significant after corrections

for multiple comparisons.
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Table 3 Comparisons between each Syndrome Group (WS and DS) and the DMQ-17 Normative Sample

TD
Variable Mean (SD)
DMQ-17 Overall Persistence SS 100 (15)
Object-oriented T 50 (10)
Social — Adults T 50 (10)
Social = Children T 50 (10)
Gross Motor T 50 (10)
DMQ-17 Mastery Pleasure T 50 (10)
DMQ-17 General Competence T 50 (10)

ws
Mean (SD)
72.32 (17.54)

33.00 (12.55)
33.42 (12.34)
33.58 (12.42)
47.55 (11.49)
47.39 (13.90)

22.39 (7.22)

t-test (TD vs WS)

#(30)=8.79, p<.001, d=1.58*
t(30)=7.54, p<.001, d=1.36*
1(30)=7.48, p<.001, d=1.34*
#(30)=7.36, p<.001, d=1.32*
1(30)=1.19, p=.244, d=0.21
#(30)=1.05, p=.304, d=0.19

1(30)=21.30, p<.001, d=3.83*

DS
Mean (SD)
83.90 (19.52)

40.13 (12.65)
38.19 (13.49)
42.00 (11.14)
49.97 (10.71)
49.13 (12.61)

32.16 (9.13)

Note. DMQ-17 = Dimensions of Mastery Questionnaire; TD = typically developing; WS = Williams syndrome; DS = Down syndrome.
Alpha was set at .007 (two-tailed) after Bonferroni correction. *Indicates that results remain statistically significant after corrections

for multiple comparisons.

Table 4 Bivariate Correlations Among the Measures Included in the Study as a Function of Group

1. Chronological age
.MSEL ELC
. Vineland-Il ABC

. IAMM persistence

2

3

4

5. IAMM mastery pleasure
6. IAMM competence

7. DMQ-17 Overall Persistence SS
8. DMQ-17 Object-oriented T

9. DMQ-17 Mastery Pleasure T

10. DMQ-17 Competence T

1 2

- -1
T
-30 .59**
-.35 .62%*
12 10
T4 =21
14 .04
-.20 .23
21 -.23
-12 .29

3 4 5 6 7
10 40 .08 .82%  -01
55 11 .25 .30 .21
- .21 .23 .35 .40
.38 - .53*  49* .08
-1 15 - .19 .24
13 -08 .12 - .02
.26 17 -43 24 -
.26 28  -31 -09 -
.08 .04 -27 30 .48*
46* 37 -25 .21 45

8 9 10

-14  -03 -09
.04 22 .06

.29 28 .26

.34 34 11

.30 10 .28

-09 12 -04
- 35 47*
- 30 .49*
.26 - .20

A48 38 -

t-test (TD vs DS)

1(30)=4.59,
p<.001, d=0.83*

1(30)=4.35,
p<.001, d=0.78*

t(30)=4.87,
p<.001, d=0.88*

1(30)=3.99,
p<.001, d=0.72*

(30)=0.02,
p=.987, d=0.003

1(30)=0.39,
p=.703, d=0.07

1(30)=10.88,
p<.001, d=1.96*

Note: Results for the Williams syndrome group (n=31) are shown above the diagonal. Results for the Down syndrome group (n=31) are shown below the

diagonal.

MSEL = Mullen Scales of Early Learning; ELC = Early Learning Composite; ABC = Adaptive Behavior Composite; IAMM = Individualized Assessment of
Mastery Motivation; DMQ-17 = Dimensions of Mastery Questionnaire; SS = standard score; T = T-score.

*p<.01; **p<.001. Alpha was set at .01 to adjust for the number of correlations examined.

Table 5 Multiple Regression Analysis Predicting Vineland-Il Adaptive Behavior Composite

Predictor B
Constant 32.38
MSEL ELC 0.51
Group (WS vs DS) 0.47
DMQ-17 Overall Persistence SS 0.09

R? = .41, adjusted R? = .38, F (3,58) = 13.46, p <.001

t p value
5.45 <.001
4.79 <.001
0.29 .770
2.50 .015

95% Cl for B

[20.49, 44.27]
[0.29,0.72]
[-2.75,3.70]
[0.02,0.16]

Semi-partial r

.48
.03
.25

Cohen’s 2

0.39
<0.01
0.11

Note. MSEL = Mullen Scales of Early Learning; ELC = Early Learning Composite; WS = Williams syndrome; DS = Down syndrome; DMQ-17 = Dimensions of
Mastery Questionnaire; SS = standard score. Mullen ELC and DMQ-17 overall persistence were mean centered. The WS group was coded as 1 and the DS

group as 0.
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Figure 1

Dimensions of Mastery Questionnaire-17: Group Comparisons

Note. WS = Williams syndrome; DS = Down syndrome; TD = Typically developing; SS = standard score; T = T-score. Numbers on the bars indicate the group
mean, and error bars represent the standard error of the mean.

*p<.01; **p<.001.
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