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This mixed-design study examined the effects of a mastery motivational climate in-
tervention on the motor and social skills of underserved children with and without 
disabilities. A mastery climate was implemented for the intervention group consis-
tent with the TARGET structure. Children, 24 children with disabilities (12 boys, 12 
girls) and 52 without disabilities (31 boys, 21 girls), were assessed with the Test of 
Gross Motor Development –second edition pre-and post-intervention. Along with the 
intervention, social skills were assessed using a qualitative approach; a checklist with 
five levels of personal e social responsibility behavior was used. Results showed that 
mastery motivational climate intervention was effective in promoting positive chan-
ges in locomotor and object control scores; the intervention group also showed higher 
performance in the post-intervention than the control group. Along with the inter-
vention, the children in the mastery motivational climate group also adopted higher 
personal and social responsibility levels during the lessons. Positive correlations were 
observed between children’s motor development and their levels of responsibility. The 
mastery motivational climate intervention promotes positive motor and social skills 
changes for children living in vulnerability.
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Este estudio examinó los efectos de una intervención de clima motivacional para el dominio 
de las habilidades motoras y sociales de niños de bajos ingresos, con y sin discapacidades. Se 
estableció un clima para el dominio con el grupo de intervención acorde con la estructura 
de TARGET. Los participantes, 24 niños con discapacidades (12 niños; 12 niñas) y 52 sin dis-
capacidades (31 niños; 21 niñas), fueron evaluados con el test de desarrollo de la motricidad 
gruesa -segunda edición- antes y después de la intervención. Junto con esta, se evaluaron 
las habilidades sociales mediante un enfoque cualitativo; se utilizó una lista de control con 
cinco niveles de comportamiento de responsabilidad personal y social. Los resultados mos-
traron que la intervención fue eficaz para promover cambios positivos en las puntuacio-
nes de control locomotor y de objetos; el grupo de intervención también reportó un mayor 
rendimiento en la posintervención que el grupo de control. Además de la intervención, los 
niños del grupo de clima motivacional de dominio adoptaron niveles más altos de responsa-
bilidad personal y social durante las clases. Se observaron correlaciones positivas entre el 
desarrollo motor de los niños y sus niveles de responsabilidad. La intervención del clima de 
motivación de dominio promueve cambios positivos en las habilidades motoras y sociales de 
los niños que viven en situación de vulnerabilidad.
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Introduction

Socialization, the process in which a range of social skills becomes gradually 
more elaborated over time (Bronfenbrenner, 1979), is built throughout social 
interactions across the life span. In this process, the influence of others is fun-

damental to determining which skills will be acquired, when and how they will used. 
Consequently, social skills are developed differently among individuals, dependent 
on the opportunities provided in the context of development. Few opportunities to 
a child adopt responsible behaviors within an environment might lead to difficul-
ties in attaining social skills. Children with motor delays, especially children with 
disability, due to the lack of interpersonal interactions and social isolation, are often 
deprived of opportunities to acquire social skills (Kirk et al., 2006; Sherrill, 2004). 
For children with multiple disabilities or a more severe level of impairment, social 
delays are more evident (Auxter et al., 2004). 

Therefore, for children with disabilities, motor skills development is crucial to help 
them to interact with other children, develop social skills, and avoid social isolation 
(Rimmer & Kelly, 1989; Valentini & Rudisill, 2004a). During the practice of motor 
tasks, mutual contact and social interactions are inevitable (Buchanan, 2001). Mo-
tor active programs provide children with opportunities to solve motor problems 
(Valentini & Rudisill, 2004a), learn personal and social values (Hellison, 2011), de-
monstrate happiness, sadness, frustrations, and pleasure (Buchanan, 2001), acquire 
skills to be used in games (Valentini & Rudisill, 2004a), experience feelings of com-
petent (Valentini & Rudisill, 2004a; 2004b). 

Besides, children enrolled in motor and youth sports programs are more likely 
to show enjoyment and high personal and social responsibility (Almeida & Pick, 
2018; Buchanan, 2001; DeBusk & Hellison, 1989; Hastie & Buchanan, 2000; Jen-
kins, 2004; Li et al., 2008); benefits have been reported for also for children with 
disabilities (Karagiannis et al., 1996; Kirk et al., 2006; Monteiro et al., 2008). 
Social changes are observed as children increase engagement, effort, autonomy, 
self-control, and awareness of their responsibility during intervention sessions 
(Bibby et al., 2002; Sayers et al., 2002; Valentini & Rudisill, 2004a; 2004b; Wright 
et al., 2004; Wright & Craig, 2011). Similar results are reported for children and 
youth at risk in sports programs that incorporate as content the concepts of per-
sonal and social responsibility and promote changes in attitudes and behaviors 
(DeBusk & Hellison, 1989; Hastie & Buchanan, 2000; Hellison, 1990; Hellison & 
Walsh, 2002; Hellison & Wright, 2003). 

There is an urge to empower communities to organize programs to underser-
ved children from low-income neighboring (Walsh, 2006) since these children are 
exposed for several threats to their physical and psychological well-being (Wright 
& Burton, 2008). By incorporating the best-practice strategies in motor programs, 
teachers can effectively increase the probability of success for children with and 
without dishabilles (Valentini & Rudisill, 2004a; 2004b; Walsh, 2006). Incorpora-
ting consistent learning opportunities for children to interact in a rich, challen-
ge and inclusive environment, creates opportunities for physical and emotional 
learning for children with disabilities from low-income families, exposing those 
children to the practice of new motor skills (Valentini & Rudisill, 2004b) and social 
acquaintance (Kunh et al., 2001). 
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Several strategies have been used to design programs suitable for children with 
different levels of motor skill performance. One recognized approach to teaching 
motor skills is the Mastery Motivational Climate –MMC (Berleze & Valentini, 2021, 
2022; Goodway et al., 2002; Valentini et al., 1999a; 1999b; Valentini & Rudisill, 
2004a; 2004b; Nobre et al., 2022). This climate is implemented when teachers 
provide a great variety of motor tasks in each lesson and create opportunities for 
children’s decision-making, problem-solving, and experiencing leadership roles. 
The teacher also promotes a mastery motivational climate when helping children 
set individual goals to be accomplished and self-evaluation parameters and allows 
children to pace their learning. Individual recognition of effort and improvement, 
fostering children’s autonomy and pleasure when learning, and enrolled adults to 
reinforce their children’s accomplishments are also strategies within the core of 
MMC (Valentini et al., 1999a; 1999b). 

Intervention implementing MMC has led to positive changes in children motor 
skill (Berleze & Valentini, 2021; 2022; Brauner et al., 2017: Nobre et al., 2022; Píffe-
ro & Valentini, 2010; Sampaio & Valentini, 2015; Valentini & Rudisill, 2004a; 2004b; 
Valentini et al., 2017; Zanella et al., 2016; Valentini, 2016), feelings of competence 
and global self-worth (Berleze & Valentini, 2021; 2022; Nobre et al., 2022; Píffero 
& Valentini, 2010; Theeboom et al., 1995; Valentini & Rudisill, 2004b), verbal recall 
(Valentini et al., 2017), active daily routine (Berleze & Valentini, 2021; 2022; Brau-
ner et al., 2017), engagement with success in the lessons (Berleze & Valentini, 2021; 
2022), and math, writing and reading skills (Nobre et al., 2022). To date, no research 
has focused on investigating the influence of such a climate on the social develop-
ment of children with motor delays. Therefore, the present study aimed to investiga-
te the (1) effects of a Mastery Climate Intervention on motor skills and personal and 
social responsibility of children with and without disabilities with developmental 
delays, (2) whether the patterns motor and social changes along the intervention 
would be similar for children with and without disabilities, and (3) the associations 
between motor and personal and social responsibility skills. It was hypothesized 
that all children would demonstrate positive and significant changes in motor skills 
and personal and social responsibility from pre- to post-intervention, similar pat-
terns of changes for children with and without disabilities, and positive associations 
between motor and responsibility scores. 

Method

Participants 
Initially, 108 children identified by physical education teachers and school staff from 
10 public schools as having motor difficulties and social interaction problems, were 
recommended to be assessed for eligibility in the present study. Seventy-six children, 
4 to 10 years-old (M = 7.00, SD = 1.44) who demonstrated motor delays, assessed 
using the Test of Gross Motor Development –second edition (TGMD-2; Ulrich, 2000) 
were selected to be a part of the study. All children scored below de 5th percentile 
on the TGMD-2 (Ulrich, 2000) and were classified as developmentally delayed; 24 
children with disabilities (12 boys, 12 girls) and 52 without disabilities (31 boys, 21 
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girls). Children with disabilities (Mage = 6.79, SD = 1.71) showed very poor standards 
scores for the locomotor (M= 2.38, SD=1.88) and object control (M = 2.46, SD = 1.93) 
assessment. Similar trend was demonstrated by children without disabilities (Mage = 
7.09, SD = 1.30), for locomotor (M = 5.54, SD = 2.01) and object control (M = 4.40, SD 
= 2.04) performances. 

Participants were randomly assigned to either condition, intervention (12 chil-
dren with and 23 without disabilities) or control (12 children with and 29 without 
disabilities) groups. After the randomization, three children without disabilities 
randomly assigned to the intervention group were unable to attend the intervention 
due to school schedule and were included in the control group. Therefore, 35 chil-
dren (21 boys, 14 girls; Mage = 6.68, SD = 1.32) participated in the MMC Motor Skills 
Intervention, 12 children with disability (2 children with mild intellectual disability, 
1 child with Down syndrome, 8 with mild cerebral palsy, and 1 with attention de-
ficit and hyperactivity) and 13 children without disabilities. The control group was 
formed by 41 participants (22 boys, 19 girls; Mage=7.27, SD=1.50), 12 children with 
disabilities (1 child with mild intellectual disability, 4 children with Down syndro-
me, 2 with mild cerebral palsy, 3 with attention deficit and hyperactivity, and 2 with 
autism spectrum disorder). 

The participants represented an underserved population exposed to severe po-
verty conditions; they lived in low-income neighborhoods with unsafe outdoor play 
environments. No other intervention services were being provided, including physi-
cal and/or occupational therapy. Therefore, all children had restricted opportunities 
for movement experiences and instruction. All children attended physical education 
classes two times per week for 45 minutes each session. Consent was obtained from 
each child custodial caregiver(s), and each child agreed to participate in the study. 
The university ethical committee approved the research.

Mastery motivational climate intervention design and implementation 
Developmentally appropriated activities were designed and introduced in the les-
son plans consistent with a mastery climate along the dimensions of the TARGET 
structure (Tasks, Authority, Recognition, Grouping, Evaluation, Time) (Valentini & 
Rudisill, 2004a; 2004b; Valentini, 2002; Valentini et al., 1999a; 1999b). All strategies 
focused on children’s autonomy and active participation in the learning process. 

Tasks

This dimension involved the content and sequence of motor activities. Different le-
vels of difficulty for each activity and a variety of tasks for each motor skill were 
provided to accommodate the wide range of ages and participants’ skill levels. In 
each session, new activities for each motor skill were included, and a great variety 
of equipment was used (Valentini & Rudisill, 2004a; 2004b; Valentini et al., 1999a; 
1999b). Appropriate motor activities that challenged children in the motor skills 
level were implemented. The activities were greatly diversified, allowing children to 
choose different difficulty levels within each task, accommodating different motor 
skill levels. The tasks combined several fundamental motor skills and challenged 
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children to problem-solving. A billboard was placed in the classroom with photos 
of people performing several motor skills (run, gallop, hop, leap, horizontal jump, 
slide, striking a stationary ball, stationary dribble, catch, kick, overhand throw, un-
derhand roll), each picture was posted side-by-side with the verbal cues necessary 
to perform the skill (Valentini, 2002; 2004) to each motor skill. 

Authority

This dimension involves promoting children’s empowerment experiences during 
learning. Opportunities were provided for the children to choose, set goals, and es-
tablish personal challenges. Children were given the opportunity to choose from 
the difficulty levels of a wide variety of motor tasks arranged in stations, selecting 
motor levels that were adequate for their levels of motor competence. A teacher 
and child process of cooperation was implemented regarding setting the (a) rules 
and responsibilities in class; (b) consequences for inappropriate behaviors; (c) ac-
tivities; (d) personal goals for each session; (e) group and peer practices; and (f) 
engagement and social behaviors (Hellison, 2003; 2011; Valentini & Rudisill, 2004a; 
2004b; Valentini et al., 1999a; 1999b). Moreover, children participated in the lesson 
planning by suggesting some stations that they enjoyed the most to be repeated on 
other days. A counseling time (teacher and child) was implemented to help the chil-
dren actively engage in the learning process. 

In addition, two strategies for fostering personal and social responsibility beha-
viors were used: “Awareness talk” and “Group meeting” (Hellison & Cutforth, 2000; 
Hellison, 2003; 2011). In the awareness strategy teacher used examples (e.g., using 
billboards, drawings, books, and child’s share experience) of behaviors adequate 
to a social acquaintance and prompted children to think about them and privately 
self-evaluate their behavior (Hellison, 2003; 2011). In a “Group meeting” strategy, 
children were given the opportunity to express their feelings about the session and 
their behaviors and evaluate group participation in the lesson (Hellison, 2003; Helli-
son & Cutforth, 2000; Hellison, 2011). At the end of the practice, the instructor read 
books to children, which approached contents regarding responsibility, respect, 
politeness (Moses & Gordon, 1998), health, cooperation, attention, and generosity 
(Llewellyn & Gordon, 2005). 

Recognition

This dimension involves the acknowledgment of children’s efforts and improve-
ments regarding motor development, decision-making, interaction, and coopera-
tion. Verbal recognition by the teacher was provided daily and individually along 
with the motor practice through incentives and praise (Valentini & Rudisill, 2004a; 
2004b; Valentini et al., 1999a; 1999b). Every week, during private counseling 
time, the teacher praises the children’s achievements. Letters acknowledging the 
children’s progress were sent to parents to involve them in the recognition process 
(Valentini & Rudisill, 2004a; 2004b; Valentini et al., 1999a; 1999b).
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Grouping

This dimension involved guiding children to experiment with several groups. Chil-
dren with and without disabilities worked together in small and large groups with 
the support of peer tutor. All children were free to choose partners to work with. 
The groups were organized with diverse sex, race, and motor skill level. The flexible 
grouping arrangements allow the children to acknowledge and respect differences 
and help each other (Valentini & Rudisill, 2004b; Valentini et al., 1999a).

Evaluation

Individual and daily feedback was provided by the teacher. The feedback was based 
on the learning process, responsibility, social interactions, afford, and achievements 
(Valentini & Rudisill, 2004a; 2004b; Valentini et al., 1999a; 1999b). During the 
group meetings, children were invited to evaluate personal and group participation 
in the lessons, indicated activities that they liked, disliked, and had more difficulties 
undertaking (Hellison & Cutforth, 2000; Hellison, 2003; 2011). Self-evaluation was 
held, using a protocol that portrays the behaviors’ descriptions to instigate dialo-
gue and provide the time needed for reflection (Hellison, 2003; Hellison & Cutforth, 
2000; Hellison, 2011). A billboard with children’s pictures performing the skills they 
mastered during intervention was used to help children recognize their progress.

Time

This dimension involves the time needed to learn new skills and the curriculum 
choices to achieve a goal (Valentini & Rudisill, 2004a; 2004b; Valentini et al., 1999a; 
1999b). Time spent practicing each motor skill was based on the children’s initial 
motor performance level. The average time allocated to practice a specific skill 
across lessons was 56 minutes, ranging from 18 to 90 minutes. More time to practi-
ce was provided in the skills in which the children demonstrated significant delays. 
Along with the intervention, changes in the lesson’s plans were done when neces-
sary to accommodate all levels of development. 

The program consisted of 28 sessions, four sessions for the adaptation period 
(held to help children get comfortable with videotaping, tasks, instructor, and fa-
cilities), and 24 sessions of a motor skill intervention for 14 weeks. Each interven-
tion session lasted 60 minutes and consisted of 7-min introductions that involved 
reviewing the motor skills to be practiced, rehearsal of the skills keywords, rein-
forcing the rules, and praising the accomplishment for socially responsible beha-
viors. The following 45 minutes consisted of instruction and practice of motor tasks 
in 8-9 stations (in each one, several levels of tasks and difficulties were provided), 
and children were encouraged to move to the playful activities presented in each 
station. The last 8 minutes consisted of the closure of the lesson that involved the 
teacher’s comments about the children’s engagement, and the use of several strate-
gies to promote dialogue among all the children. The stations incorporated funda-
mental motor skills activities (run, gallop, hop, leap, horizontal jump, slide, striking 
a stationary ball, dribble, catch, kick, overhand throw, underhand roll, and balance), 
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movement exploration through trial and error, goal-driven tasks, cooperative and 
self-competition games (Valentini & Rudisill, 2004a; 2004b). All the intervention 
sessions were held by an instructor with more than ten years of teaching physical 
education experience, helped by previously trained undergraduate student assis-
tants. The assistants/children ratio remained approximately 1:4 during lessons. 

Instruments and procedures 

Motor development

The Test of Gross Motor Development –2nd edition (TGMD-2; Ulrich, 2000), validated 
for Brazilian children (Valentini, 2012), was used to assess the children. The TGMD-2 
consists of two subscales, locomotor (run, gallop, hop, leap, horizontal jump, and sli-
de) and object control (striking a stationary ball, stationary dribble, catch, kick, over-
hand throw, and underhand roll), and was designed to measure criterion elements 
of fundamental motor skill in children ages 3- to 10-years-old. The range of standard 
scores is 0-20 for both subscales. Participants were assessed at pre- and post-tests 
using TGMD-2, following the protocol in the test manual. The administration of the 
test took approximately 30 minutes per child, and all assessments were recorded. The 
child’s motor skill performance was scored from the video records. Two independent 
raters were responsible for scoring motor performances. The inter-rater reliability 
coefficients were adequate (locomotor: ICC = .87; object control: lCC = .84), results 
comparable to the reliability coefficients presented by test author (Ulrich, 2000).

Personal and social responsibility

A personal and social responsibility assessment was developed, based on the Tea-
ching Personal and Social Responsibility Model (TPSR Model) proposed by Hellison 
(2003), to detect possible changes in children’s social behavior along with the mas-
tery climate intervention. The model is organized into five developmental levels of 
responsibility (Irresponsibility, Respect, Participation, Self-direction, and Caring). 
A set of specific behaviors was incorporated into each personal and social respon-
sibility level. Lessons were recorded, and fixed cameras were used in the room’s 
corners, covering all the physical space. The analysis was conducted based on the 
cumulative criterion (Hellison, 2003), in which a child needs to demonstrate con-
sistent behaviors to encompass higher levels of social development (e.g., for a child 
to be evaluated at the “Self-direction” level, he/she needs to present two or more 
occurrences at the previous levels, “Respect” and “Participation”). 

Regarding the first level, “Irresponsibility,” its presence (two or more occurren-
ces) prevents the child from being evaluated at higher levels since these are socially 
unaccepted and antagonistic behaviors toward the higher socialization at the other 
levels. Nine intervention lessons were video recorded, three lessons at the begin-
ning of the intervention (1st, 2nd, 3rd), three lessons in the middle (11th, 12th, and 
13th), and three in the end of the intervention (21st, 22nd and 23rd). The selection of 
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the intervention and consecutive sessions (e.g., (1st, 2nd and 3rd initial lessons) was 
adopted to observe the consistency of the behaviors of the children throughout the 
intervention period since reliability increases as more observations are used (Tho-
mas et al., 2012). Children’s behaviors were coded independently by two trained 
master students using the video records. The inter-rater reliability coefficient was 
high (ICC = .99). A software, created for the study, was used to manually register the 
occurrences of children’s behaviors from the video records. Table 1 provides the 
full description of behaviors in each developmental level. The frequency counting 
method involves scoring each time a certain behavior occurs within 60 minutes of 
the session (Thomas et al., 2012), which was obtained from the video records.

Table 1. Description of the personal and social responsibility behaviors

Irresponsibility level

• Refuse to participate. The child does not participate in the activities: He/she sits down, crosses his/her 
arms, and stands still. He/she justifies or not the reason why he/she does not want to participate. The child 

does an activity other than that proposed in the station

• Blame others. When asked about some event, the child does not assume responsibility for his/her acts, 
and sometimes he/she may blame another child. He/she does not help organize the station equipment, even 

when the teacher asks

• Tease others. The child laughs, imitates, and/or points at the classmate that fails to perform the activity. 
He/she may also tease another child for some behavior that seemed funny to him/her or still brag about 

himself/herself

• Abuse verbally or physically. The child says hurtful words or comments to the other children. He/she inten-
tionally throws/kicks objects too hard toward other children; pushes, kicks, slaps other children or takes the 

children’s equipment forcedly

• Interrupts the class. The child disturbs the class by making too much noise, questions, or comments out 
of context and disorganizing the station equipment. He/she throws/kicks objects, not attempting to hit 

another child, but the behavior may still impair the other child’s movement performance

• Refuse to share the equipment. The child does not share equipment and does not allow the other child to 
take the equipment; she/he entitles herself/himself to the owner or hides it

Respect level

• Respect others’ rights. The child respects the order to talk in the moment of dialogue and take turns in the 
activity. He/she shares and organizes the station equipment and respects the other child’s right to fail in 

attempting to perform the activity

• Respect others’ feelings. The child respects others’ feelings and does not tease or make fun of a child who 
failed to perform the activity adequately

• Self-control. The child can control his/her temperament by avoiding aggression or conflicts with other 
children and control the behavior to not hit back in response to destructive behaviors of others. He/she ask 

questions or provided comments within the lesson’s content but waits for his/her turn to speak

Participation level

• Participate in the activities. The child participates actively in the motor activities, demonstrating effort and 
motivation when performing the activities. He/she participates in the dialogues, exposing his/her opinions 

and thoughts

• Accept challenges. The child accepts changing the activity levels to more complex levels according to his/
her perceived skill. He/she can also accept changing the activities trying new ways of performing the same 

activity (e.g., static balance: changing the feet and hands positions on the ground)

• Demonstrate interest in learning and improving. The child calls the teacher to observe him/her performing 
the movement and then correct or compliment. He/she may also question whether the way he/she is perfor-

ming the movement is correct or constantly use the verbal cues of the skills
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Self-direction level

• Assume responsibilities. The child assumes responsibility for his/her behaviors and behaviors. Little 
responsibilities such as organizing the station equipment without the teacher’s interference can also be 

observed. The child plans and chooses the difficulty levels of the activities that he/she will work with during 
each class and, when necessary, reflects on his/her choices and re-plans his/her daily work plan

• Work autonomously. The child works independently, without the teacher’s direct supervision. The 
teacher’s role is to correct and guide, near the child or not, the motor skill performance. When necessary, the 

child creates proper rules to develop the activity

Care level

• Take care of the others. The child helps his/her classmate perform an activity or a movement by through 
verbal cues or physical contact. He/she may also help by providing cues to solve a problem or perform a 

movement. He/she takes care of the other child, so he/she will not get hurt during the activities

• Cooperate. The child cooperates without being asked by the teacher or the classmate. He/she can collabo-
rate by suggesting, for example, locomotor activities to move across the stations, use and share the station 

equipment, and take care of coats and backpacks

• Take self-care. The child takes care of himself/herself when observing the activity and perceives how to 
perform it more safely, avoiding potential sores

Mastery climate fidelity
All the 28 sessions (adaptation period and motor skill intervention) were video re-
corded entirely to ensure the fidelity of the intervention climate, the MMC. Like pre-
vious studies (Berleze & Valentini, 2021; 2022; Valentini at al., 2017; Valentini & Ru-
disill, 2004a), independent raters were trained in the MMC paradigm and strategies. 
Along with the intervention, the independent raters randomly assessed six lessons 
using a checklist with expected strategies and teacher behavior, and the TARGET 
structure aligned with the MMC. Items on the checklist assessed the climate daily 
delivered by the teacher in the lessons regarding (a) the variety, levels of challenge 
and novelty of the tasks as well as the use of verbal cues; (b) the strategies used to 
empowered children experience and autonomy; (c) the private recognition of chil-
dren afford and accomplishments; (d) the organization of groups; (e) the strategies 
used to provide children with meaningful experience of self-evaluation; and (g) the 
distribution of the time in the range of diversity skills and activities. 

Data analyses
For motor development, two independents general linear models with repeated mea-
sures on the time factor (pre-test, post-test) were used to analyze the effect of motor 
skill intervention on locomotor and object control scores for children with disabilities 
(intervention x control groups) and without disabilities (intervention x control groups). 
The Wilks´lambda (Λ) criterion was adopted in the analyses of interaction. Follow-up 
tests, restricted to the study hypothesis, were used for the significant interactions. For 
the personal and social responsibility, frequencies of the behaviors were recorded for 
each child along with nine sessions, and a total score was computed for each period 
(initial, intermediate, and final); Chi2 tests, with Wilcoxon post-hoc tests, were conduc-
ted to analyze the intervention impact. Spearman correlations were used to analyze the 
association between motor skills scores and the levels of personal and social responsibi-
lity (participating in the activities, accepting challenges, interest in learning, and impro-
ving). Manipulation checklists frequencies were recorded to determine the intervention 
climate fidelity, and the percentage of the agreement was used in this data.  
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Results 

Mastery climate fidelity 
The reliability results for the intervention fidelity were high. For the task dimension, 
97% agreement among raters confirmed that variety, levels of challenge, novelty, 
and verbal cues were provided during the intervention period. For the authority 
dimension, 90% agreement among raters confirmed that the teacher effectively gui-
ded children to participate in decision-making and provided opportunities for auto-
nomy. For the recognition dimension, 95% agreement among raters confirmed that 
the teacher privately recognizes children affords and accomplishments. Regarding 
the grouping dimension, 98% of the agreement among raters confirmed that the 
teacher provided opportunities for children effectively work in diverse groups along 
with the intervention. Regarding the evaluation dimension, 95% of the agreement 
among raters confirmed that teacher strategies provide children with opportunities 
for self-evaluation during the intervention. Regarding the time dimension, 96% of 
the agreement among raters confirmed that the time distribution effectively cove-
red diverse skills and activities. 

Locomotor development 
A significant groups x time interaction, Λ = 0.82, F (3,72) = 5.38, p ≤ 0.001, η2 = 0.18, 
power = 0.92, was found for locomotor performance. The effect size associated with 
the significant interaction was moderate, 18% of the variance associated with loco-
motor scores can be attributed to the intervention impact over time. Time (Λ = 0.89, 
F (1,72) = 8.85, p ≤ 0.001, η2 = 0.11, power = 0.83) and group (F (1,72) = 18.23, p ≤ 
0.001, η2 = 0.43, power = 1.00) main effects were also found. 

Regarding time, post-hoc tests showed significant increases in scores from pre- to 
post-test for the intervention with disabilities (p ≤ 0.001) and intervention without 
disabilities (p ≤ 0.001) groups. No significant changes from pre- to post-test were 
found for the control group with disabilities (p = 1.00), and a decline in motor per-
formance was found for control without disabilities group (p = 0.03). 

Regarding groups, the post-hoc tests showed no significant difference between 
the intervention with disabilities (M = 2.50, SD = 2.07), and the control with disa-
bilities (control with disabilities: M = 2.25, SD = 1.76) groups at pre-test (p = 0.75). 
However, at the post-test the intervention with disabilities group (M =4.00, SD = 
2.26) demonstrated higher scores (p = 0.05) compared with the control with di-
sabilities group (M = 2.25, SD = 1.76). Furthermore, at the pre-test there was no 
significant difference (p = 0.20), between the intervention without disabilities (M 
= 5.13, SD = 2.07) and the control without disabilities (M = 5.86, SD = 1.94) groups; 
at the pos-test the intervention without disabilities group (M = 6.87, SD = 1.91) de-
monstrated significant higher scores (p ≤ 0.001) compared with the control without 
disabilities group (M = 5.27, SD = 1.56). Graphic 1 present the locomotor scores by 
groups from pre- to post-tests. 
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Graphic 1. Locomotor scores by groups from pre- to post-test

Object control development
A significant groups x time interaction, Λ = 0.61, F (3,72) = 14.92, p ≤ 0.001, η2 = 
0.38, power = 1.00, was found for object control performance. The effect size asso-
ciated with the significant interaction was strong; 38% of the variance associated 
with object control scores can be attributed to the intervention impact over time. 
Time (Λ = 0.83, F (1,72) = 14.24, p ≤ 0.001, η2 = 0.16, power = 0.96) and group (F 
(1,72) = 14.22, p ≤ 0.001, η2 = 0.83, power = 1.00) main effects were also found. 

Regarding time, post-hoc tests showed significant increases in scores from pre- to 
post-test for the Intervention with disabilities (p = 0.04) and intervention without 
disabilities (p ≤ 0.001) groups. No significant changes from pre-test to post-test 
were found for the control group with disabilities (p = 0.34) and control without 
disabilities group (p = 0.13).

Regarding groups, the post-hoc tests showed significant higher scores for inter-
vention with disabilities at pre-test, p = 0.04 (M = 3.25, SD = 2.30) and post-test, p ≤ 
0.001 (M = 4.58, SD = 1.88) compared to the control with disabilities (pre-test: M = 
1.67, SD = 1.07; post-test: M = 1.50, SD = 0.80). Furthermore, at the pre-test there was 
no significant difference between the intervention without disabilities (M = 4.04, SD 
= 2.20) and the control without disabilities (M = 4.69, SD=1.89) groups (p = 0.26); 
at the pos-test the intervention without disabilities group (M=6.35, SD=1.77) de-
monstrated significant higher scores (p ≤ 0.001) compared with the control without 
disabilities group (M = 4.14, SD = 1.86). Graphic 2 present the object control scores 
by groups from pre- to post-tests. 
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Graphic 2. Object control scores by groups from pre- to post-test 

 

Personal and social responsibility development 
Descriptive analysis indicates that personal and social responsibility levels in-
creased from sessions 1 to 11. From session 12 to session 23, stability in the 
frequencies was observed. From the initial to the final sessions, especially in ses-
sion 23, the variability of the behaviors decreased with time. The result indica-
ted significant increases along with the intervention in children’s personal and 
social responsibility, χ2 = 81.21, p ≤ 0.001. The post-hoc test revealed significant 
changes from the initial to the intermediate sessions, from the initial to the final 
sessions, and from one intermediate (number 11) to the final sessions. Higher 
levels of personal and social responsibility were observed from the initial to 
intermediate sessions period, and these changes stabilized at higher levels from 
session 11 to the final sessions, confirming the hypotheses of the present study. 

A closer look at the pattern of change for children with and without disabilities 
showed that the personal and social responsibility medians for children with disa-
bilities increased from sessions 1 to 11. Results showed that for children with and 
without disabilities, the same median of 3.00 was maintained from session 12 to 
session 23. Variability also decreases over time, specifically in sessions 13, 22, and 
23 for children with disabilities; and in sessions 22 and 23 for children without 
disabilities. Graphic 3 shows the medians and variance at the 25th and 75th per-
centile along with the intervention period for children with disabilities. 
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Graphic 3. Medians and variance along with the intervention for children with disabilities

A similar result was observed for children without disabilities from sessions 1 to 11. 
Graphic 4 shows the medians and variance at the 25th and 75th percentile along the 
intervention period for children without disabilities. 

Graphic 4. Medians and variance along with the intervention for children without disabilities

Significant increases in changes in frequencies of personal and social respon-
sibility were found along with the intervention period for children with disa-
bilities (χ2 = 34.61, p ≤ 0.001) and without disabilities (χ2= 51.45, p ≤ 0.001). 
The post hoc test revealed that significant increases were observed from initial 
to intermediate sessions and from initial to final sessions. Children with and 
without disabilities changed from initial behaviors of non-participation to acti-
vely participating in the activities and from respecting others to evident interest 
in learning and practice with autonomy in the intermediate and final sessions. 
Both groups demonstrated positive and significant changes from the initial to 
intermediate sessions, and these changes stabilized at higher personal and so-
cial responsibility levels from session 11 to the end of the intervention. Table 2 
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presents the frequencies of personal and social responsibility behaviors on the 
five levels of social development for children with and without disabilities.

Table 2. Frequencies of personal and social responsibility from all children

Levels of personal and social 
responsibility

Frequencies 
Children with disabilities Children without disabilities

Initial Intermediate Final Initial Intermediate Final
Irresponsibility level
Refuse to participate 305 32 30 163 144 90

Blame the others 0 0 3 2 6 0
Tease others 4 0 0 18 9 2

Abuse verbally or physically 10 0 4 30 16 15
Interrupts in the class 51 4 13 145 123 108

Refuse to share the equipment 1 0 0 1 6 2
Respect level 

Respect the others’ rights 306 497 569 853 1118 1299
Respect the others’ feelings 0 0 0 0 0 0

Self-control 8 30 22 54 42 46
Participation level 

Participate in the activities 1041 1463 1452 2576 3298 3716
Accept challenges 15 87 28 206 562 527

Demonstrate interest in learning 
and improving 131 284 238 571 744 751

Self-direction level 
Assume responsibilities 0 42 134 25 110 281

Work autonomously 70 223 429 462 512 822
Care level

Take care of the others 2 26 12 21 67 53
Cooperate 14 26 25 19 41 103

Take self-care 0 0 0 0 0 0

Motor and personal and social responsibility associations 
The results of the Spearman correlations showed that participating in the activities 
(r = 0.72, p ≤ 0.001), accepting challenges (r = 0.77, p ≤ 0.001), and interest in lear-
ning and improving (r = 0.51, p = 0.003) were positively, strongly, and significantly 
correlated with motor performance at the post-test. 

Discussion 
In the intervention group, children with and without disabilities demonstrated signi-
ficant gains in locomotor and object control scores from pre-test to post-intervention, 
higher scores at the post-tests, and the pattern of the changes was similar for children 
with and without disabilities, confirming our hypotheses; overall, no changes were 
observed for the control groups. A similar trend was reported in previous studies im-
plementing traditional (Goodway & Branta, 2003; Goodway et al., 2003) and mastery 
climate (Berleze & Valentini, 2021; 2022; Goodway et al., 2002; Nobre et al., 2022; 
Theeboom et al., 1995; Valentini & Rudisill, 2004a) approaches for children with de-
lays. The motor skills results are also aligned with previous research on children with 
disability (Valentini & Rudisill, 2004b). The results showed the challenging environ-
ment with various challenging tasks that accommodate the children’s range of age 
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and skills levels, a planned recognition of achievements, and afford the system and 
activities that promote children’s autonomy promote equal opportunities to children 
acquiring new skills. The respect for the personal pace to learn skills, with diverse 
groups working in cooperation, also contributes to performance improvements. The 
program also reinforced an effort-based problem solving and self-reward system that 
resulted in a positive learning approach for the children with and without disabilities.

Children with and without disabilities also demonstrated positive and significant 
changes in social skills in the learning context, by adopting more responsible be-
haviors along with the intervention. These results are like previous research that 
emphasized the importance of an appropriate learning environment to develop the 
skills necessary to interact with others (Bibby et al., 2002; Guaragna et al., 2005; 
Monteiro et al., 2008; Sayers et al., 2002; Wright et al., 2004). Besides, children with 
disabilities showed positive and significant changes like their peers without disabi-
lities; they showed increases in more complex social behaviors from initial to inter-
mediated sessions. In the climate implemented -the MMC- foster decision-making 
experience and guided the children to assume more responsibilities for their ac-
tions. Some children even demonstrate caring behaviors, deciding to help and coo-
perate with their peers. Adopting mutual help behaviors might have driven children 
to develop more independence in the learning process (Hellison, 2011) since from 
the beginning to the end of the intervention children’s autonomy was enhanced.

The unique features of the MM foster children’s autonomy and empower chil-
dren to make decisions, self-evaluate their behavior and performance, and solve 
problems (Almeida & Pick, 2018; Valentini et al., 1999a; 1999b), helping children 
to learn to be self-controlled and respect the others. Self-control and respect for 
others are recognized as the onset of social responsibility development (Guaragna 
et al., 2005; Hellison, 2011; Monteiro et al., 2008). These strategies contributed to 
establishing a positive and nurturing learning climate within its core, promoting 
respect, participation, accepting challenges, and interest in learning daily. Children 
also progressively assumed self-direction, caring for themself and others, assuming 
responsibilities, participating autonomously, cooperating, and helping their peers. 
With the cooperative protocol of practices established (i.e., take care and share of 
the equipment; wait for one’s turn; help others; restrained unfriendly behaviors; 
avoid disregard or tease others for unsuccessful actions; avoid make fun of others 
and verbally or physical aggression; interfere during the instruction), the teacher 
had more time to provide instruction for children needing more significant assis-
tance, deal with learning, and foster social integration strategies (Graham, 2005) to 
all children, especially those in more need, instead of dealing with conflict behavior.

It is essential to highlight that even the children who demonstrated lower social 
development levels during the intervention at the beginning showed decreases in 
the frequency of those behaviors, and adopted, in several moments, higher levels 
of responsibility; the decrease in behavior variance showed this tendency. Even for 
some children that at the beginning of the intervention lacked understanding of 
their needs of intervention, had no parameters for evaluating personal behaviors, 
showed difficulties in effectively engaging in tasks they did not interest, inhibited 
these undesirable behaviors, and gradually showed interest in learning and impro-
ving motor skill and social interactions. These factors, combined with the teacher’s 
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need to prompt children with disabilities to start and maintain the engagement in 
the activities observed along with the lessons, also contributed to the variance of 
social behaviors across sessions. The variability in the levels of social behaviors de-
monstrated by children can also be accounted for by the fact that social develop-
ment (Bandura, 1986; Hellison 2003; 2011), like motor (Newell, 1986; Thelen & 
Ulrich, 1991) and cognitive (Vygotsky, 1978; Bronfenbrenner, 1979) developments, 
do not necessarily occur in a linear progression from one level to another. 

Although non-linear, the social changes observed were meaningful and resulted 
from the intervention strategies. The intervention climate provided children with 
opportunities to become more conscious about the norms cooperatively establis-
hed, empowering children’s behaviors (Compagnone, 1995). Previous research con-
ducted in sports settings also suggested that providing children with opportunities 
to reflect on adopting more responsible behaviors was essential to social develo-
pment (Guaragna et al., 2005; Hellison, 2003; Hellison, 2011; Hellison & Templin, 
1991; Monteiro et al., 2008), increases fellowship and respect (Hastie & Buchanan, 
2000; DeBusk & Hellison, 1989), cooperativeness, teamwork, and communication 
(Jenkins, 2004) among children and youth. 

It is also vital to notice that as children became more engaged in motor activities 
and accepted the challenges, they became more aware of the need to learn and im-
prove their motor performance. Appropriated learning climates allow all children to 
recognize and respect individual differences, self-express their concerns, and socia-
lly interact (Valentini & Rudisill, 2004a; 2004b), experiences that are crucial for chil-
dren with disabilities to develop more complex social skills (Rimmer & Kelly, 1989; 
Valentini & Rudisill, 2004b). Besides, the MMC allows children to demonstrate their 
accomplishments leading to social and personal benefits.

Conclusions 
The motor learning environment is rich in social experiences, allowing children to 
socially interact and understand others’ points of view, promoting fellowship among 
them. The motor learning climate implemented made it possible to observe children 
with and without disabilities, with different skill levels, participating actively in the 
motor tasks in the lessons. It also guided all children to demonstrate socially ac-
cepted behaviors such as autonomous work, mutual help, interest in learning, and 
decreased behaviors such as lack of engagement and dependence on others to en-
gage in the activities. The activities implemented challenge all the children, helping 
them explore the environment and experience favorable social interactions with 
each other. Children respond to the challenge of becoming more skillful, respecting 
others, and becoming more engaged in the learning process was a direct consequen-
ce of the climate implemented. 
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