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Supplementary material
Supplementary Methods
Training Conditions
Dance Intervention
Laban movement principles were used to scaffold the children’s exploration of new movement (Chen et al., 2002). The creative dance intervention curriculum was designed by the researcher and implemented for the first time as part of this study. Each of the lessons progressed through one of the Laban movement principles and identified learning outcomes that incorporated the elements of dance that was the focus for that week, e.g., ‘I can take more than one pathway (curve, zigzag or straight) to get to a different place.’ Each lesson started with a 5 min introduction to the theme by using props or a movement activity. A 5 min warm up phase was then used to prepare for moving and also used an activity which incorporated the element of Laban principle that was the focus for that week. The teacher then led an 8 min exploration based on a three word “movement sentence” which was selected by the teacher, e.g. run, stop, spin. The teacher guided the children through each part of the movement sentence, applying all the different Laban movement principles. Instructions were used to foster children’s exploration in the task by using open-ended problem-solving prompts, such as “Can you run on a curvy path?”, “Can you run on a zig-zag pathway?”, “Show me any kind of spin on a high level”, “Show me any other way to spin”, or “How would you do that differently?”. Prompting questions such as these and using Laban movement principles can encourage discovery of multiple movement possibilities.
Movements development took place for 10 min by giving the children choices on how to perform the movement sentence with a variation, e.g. “choose one pathway to perform your movement sentence.” This allowed for structured improvisation with clear boundaries and was a precursor for the creation of the children’s own choreography. Children were given 8 min to practice to eventually generate their own dance sequence. Peer-to-peer feedback was given to every child at the end of every session in pairs or groups: a choreography rubrics containing questions aiming to elicit positive and constructive feedback were read out by the teacher and the child giving feedback responded non-verbally by giving a thumbs up or verbally if the question was open-ended. 
Specific music tracks were used during each class for the different activities and were chosen to reflect the Laban movement principles. For example, music tracks that included fast and slow tempo were used to learn about how to create movements that could align with different tempo. The music used did not have any lyrics to not distract the children from the learning goals. Non-linear pedagogy was used to organise and teach movement in a PE lesson context to promote creativity and psychosocial skills (i.e. self-regulation and motivation). Specifically, the teacher never provided explicit instruction or visual demonstration in the lesson and if this was deemed necessary asked a student to show the class what was required; instructions were open-ended; practise occurred in an open space and was not-repetitive. Detailed information about the theory of change and lesson content is included in the supplementary material (Table S1 and Figure S1). 
Yoga Intervention
The yoga active control intervention comprised mindful stretching and seated breathing activities. It matched the qualities of the creative dance intervention in terms of physical activity intensity. It was a structured movement practice that could also tap into self-regulation and social-emotional aspects of development, but without a creative focus. The yoga intervention used a linear pedagogy: teacher demonstration of movements and activities inhibited improvisation and social interactions were limited. This type of teaching limits opportunities for creativity because of the lack of choices given. The lesson started in seated position to tune in with the sound of a bell and progressed to a short breath awareness activity. The lesson then progressed to sun salutations using the same song each week which the children became accustomed to. This allowed the child to memorise the song and movements so that they could take turns to teach the class as the sessions progressed. The structure of the lesson was the same each week with a variation on the theme for the posture practice. Themes such as “going on a holiday”, “going to the park” were used to incorporate yoga poses on the journey. A game was then played that taught mindful principles such as breath awareness walk (taking a breath for every step, prompting to walk slowly to slow down the breath). The lesson ended with a guided relaxation which reflected the theme. The lessons were guided by the teacher and repeated the postures and activities to reflect the linear pedagogical teaching practices typically used in PE. The yoga curriculum was designed by the researcher and implemented for the first time here.
Teaching as Usual PE
Within the English primary school system, PE lessons can be conducted by generalist and/or PE teachers. In our sample of sites, the children participated in two PE sessions per week. Qualified PE teachers taught the TAU PE classes and were instructed to teach as usual, but to exclude dance, which is part of the English PE curriculum, during the ten weeks of the intervention and the remainder of the school year. For the duration of the intervention, children who were participating in the creative dance or yoga interventions were taught by the main author, a specialist teacher trained in teaching yoga and creative dance for children, for one of their PE lessons, once a week. 
Setting, Duration, Blinding, Fidelity, Dose and Reach
Dance and yoga classes were taught in the gym hall of the school during PE time for one hour once a week for ten weeks, from January to March 2023, in the presence of the generalist and PE teachers. The teacher-child ratio was 1:15, with the generalist/PE teacher assisting individual children when required. Although we could not blind participants and schoolteachers, we introduced both activities as interventions of interest and not specifically the creative dance intervention. The schools were also blinded in terms of the study aims and we used research assistants who were blinded to which intervention group children were in to administer pre-test and post-test measures. 
In accordance with the UK Medical Research guidance and the RE-AIM framework we examined intervention context, reach, dose, fidelity and acceptability implementation (Moore et al., 2015; Skivington et al., 2021). To ensure fidelity of practice and consistency across training conditions, one of the researchers, who is qualified in yoga and dance movement therapy, designed and taught the creative dance and yoga training interventions in both schools. Teachers were asked to log the number of lessons and the duration of each lesson in minutes to understand dose delivered. The school register was used to determine attendance. Teachers completed a questionnaire comprising 12 questions with a 5-point Likert scale from “completely disagree” to “completely agree” focusing on acceptability, feasibility and appropriateness of both training interventions (Humphrey et al., 2016). Children were also asked for their feedback using the Physical Activity Motivation and Enjoyment Questionnaire (Di Cagno et al., 2006; Morano et al., 2019). The questionnaire comprised six questions with a 5-point Smiley faces-based scale ranging from “not at all” to “very much”, evaluating whether the child enjoyed the physical activity they participated in. Questions included “the teacher gave me choices” and “I enjoy it”.
Supplementary Results
Process Evaluation
Children’s Feedback 
There was no significant difference in overall enjoyment/motivation between the two interventions. As expected, the creative dance group scored significantly higher on questions related to teacher instructions: children agreed more with the statement that they were allowed to make their own moves (see Table S2 for statistics).
Dose and Reach
The planned intervention was 10 weekly sessions. Unfortunately, during the course of the intervention there were several teachers’ strikes which fell on the same day as the intervention delivery. In the end, eight sessions were delivered to each group. The duration of the sessions ranged between 50 and 56 min and was very consistent between activities and schools (dance: M = 53.1 min; yoga: M = 53.0 min; school A: M = 53.1 min; school B: M = 53.1 min). Attendance was very high attendance in both intervention groups (creative dance: M = 99%; yoga: M = 98%).
Acceptability and Feasibility
One PE and two generalist teachers from each school were asked to complete a post-intervention structured questionnaire and participate in semi-structured interviews to assess the viability of both training interventions. Both activities were deemed to be acceptable (creative dance: M = 4.6, SD = 0.5; yoga: M = 5.0, SD = 0.0), feasible (creative dance: M = 5.0, SD = 0.0; yoga: M = 5.0, SD = 0.0) and appropriate (creative dance: M = 4.8, SD = 0.0; yoga: M = 5.0, SD = 0.0). 
In the semi-structured interviews both activities were reported to be feasible because they “had the same instructional time as [teaching-as-usual] PE” and the “lessons matched the [teachers’] level of training in teaching PE”. Both interventions were reported to be appropriate because the themes and content fit in with the current PE curriculum. The added benefit with the content taught “was that the structure of the lesson plans [for both training groups] was easy to follow and flexible, which helped the children to remember and build on the previous weeks’ learning”. The teachers found the training activities acceptable because they “could follow the lessons plans [as they were] and then when [they] gain confidence can easily adapt them”.
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Table S1
Theory of change of the creative dance intervention.
	Category
	Intervention characteristics
	Pathway to impact
	Creativity outcomes
	Self-regulation outcomes

	Teaching characteristics
	No teacher demonstration
	Increased engagement and practice
	+
	+ motivation

	
	Use of structured movement language (Laban)
	Scaffolding of movement language to support improvisation and create choreography 
	+
	

	
	No corrective teacher feedback
	Reliance on self-evaluation and regulation
	
	+

	
	Positive and constructive peer feedback
	Fostering intrinsic motivation and focus on the task
	
	+ pro-social skills
+ emotional regulation

	
	Chance to take time for a pause
	Fostering independence and self-regulation
	
	+ emotional regulation 
+ self-control

	Task characteristics
	Pair work with no opponent or competition
	Fostering an open non-judgemental environment, and social cohesion
	+
	+ pro-social skills

	
	Varied
	Fostering exploration of different movements opens the gateway to openess and curiosity
	+ flexibility 
+ originality
	+ strengths for creativity

	
	Performance choreographed by the pupil
	Sharing emotions expressed through movement
	
	+ emotional regulation
+ self-control

	Environment characteristics
	Music
	Response to changing cues;
engagement and positive mood
	+
	+ motivation

	
	Open-ended and problem-solving focused instructions
	Fostering of reflection and generation of original movements supporting openess and curiosity
	+ originality
	+ strengths for creativity

	
	Open environment
	Unlimited use of space and increased movement possibilities supporting openess and curiosity
	+ originality
	+ strengths for creativity


Notes. + indicates proposed beneficial impacts of the creative dance intervention either on creativity or self-regulation outcomes as a whole, or on specific aspects of creativity or self-regulation.


Table S2 
Demographics of the participants in the intervention and control groups at baseline (T1).
	
	Creative Dance
	Yoga
	TAU

	n
	40
	32
	32

	Gender (female %)
	41%
	50%
	59%

	Free school meals (%)
	28%
	31%
	44%

	Age (years)
	6.8 + 0.3
	6.9 + 0.3
	6.9 + 0.3

	School n A/B
	19/21
	16/16
	13/19

	Fluid intelligence (score + SD)
	21.23 + 6.83
	21.19 + 6.88
	21.22 + 7.06



Table S3
Groups’ motivation and enjoyment of each training activity.
	
	Creative Dance (M + SD)
	Yoga
(M + SD)
	Independent t-test 
(df = 62)

	Given choices
	3.67 + 1.12
	2.89 + 1.37
	t = 2.4, p = .016, d = 0.63

	Allowed to make own moves
	3.97 + 1.23
	2.39 + 1.55
	t = 4.6, p < .001, d = 1.15

	Enjoyment
	3.83 + 1.34
	4.18 + 1.28
	t = -1.1, p = .301, d = -0.26

	Helps me
	2.69 + 1.47
	2.93 + 1.46
	t = -0.6, p = .529, d = -0.16

	Gives energy
	3.06 + 1.47
	3.61 + 1.64
	t = -1.4, p = .162, d = -0.36

	Wellbeing
	3.78 + 1.25
	3.71 + 1.54
	t = 0.2, p = .856, d = 0.05

	Overall enjoyment/motivation*
	3.50 + 0.74
	3.29 + 0.79
	t = 1.1, p = .267, d = 0.28


Note. *average of the six questions. Bold font indicates false discover rate p < .05. 






Figure S1
Description of the Laban movement language-based creative dance programme: programme structure (a) and individual sessions structure (b).
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