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Abstract

This paper examines the use of small-sided games (SSGs) to improve Fundamental Movement Skills (FMS) and increase enjoyment for a lower elementary (ages 6 – 9) Montessori class in Vancouver, Canada. This was a four-week case study with an action research aspect, involving twenty students who participated in a twice-weekly 40-minute PE class. Small-sided games were included that had object control/manipulatives, as well as games with both locomotor and non-locomotor movements. Seven Fundamental Movement Skills, namely jumping, skipping, running, balancing, ball rolling, catching, and striking, were assessed before and after the intervention using the Winnipeg School Division rubric. There was also a mid-study focus group which was analyzed using thematic analysis. The results of the focus group led to mid-study adjustments. Three of the seven skills showed statistically significant gains (p < 0.05), namely jumping, ball rolling, and striking, with catching approaching significance, while running, skipping, and balancing were essentially unchanged. The qualitative findings showed that children were more engaged when they were given the opportunity to modify games, and that games with clear, visible targets or a clear scoring component were ranked as the most enjoyable. Overall, the results suggest that SSGs mesh well with the Montessori principles of independence and small-group learning for elementary students, and can complement the Montessori philosophy children are exposed to in the classroom.




Part 1: Introduction
1.1 Background and Context
Physical education has long been recognized as an essential aspect of a child’s development, both for its own sake and as a part of an overall educational plan. In Montessori pedagogy, the foremost idea is that the child is always in the mode of self-construction and it is therefore incumbent on educators to provide the optimal environment for the child’s development, whether this is in the preschool (ages 3 - 6) or in the Lower Elementary (ages 6 - 9) or the Upper Elementary (ages 9 - 12) (Montessori 1948/1967). To this end, I have been trying to find ways to use materials and lesson structures in my Physical Health Education (PHE) classes that reflect the child’s in-class learning experience. Initially, I ran my PE classes as full-field or full-gym games, along with drills, and while this would work well in many respects, I found that there was too great a variance between the younger children and the older ones in the same activity, with a loss of interest happening in the less skilled or younger children as a consequence.
This paper will look at the use of small-sided games and other small-group activities to increase fundamental movement skills (FMS) and overall enjoyment of younger children (ages 6-9) in a PHE class. I conducted a case study with an action-research aspect with one of the classes at Vancouver Montessori School (VMS). This is a semi-private (i.e., partially government-funded) school in the southern part of Vancouver, which has three preschool classes (ages 3-6), with most of these students proceeding to the elementary (primary) program, which is made up of three classes for the Lower Elementary (ages 6-9) and three classes in the Upper Elementary (ages 10-13), with an average of about twenty children per classroom.
It has been found that in many elementary schools in Canada, PE has been overlooked or not emphasized, given that many of these are taught by a generalist teacher, who may have various reasons for not delivering instruction at the optimal level (Fletcher & Mandigo 2012). Fortunately, I am in a school where the PE period is considered more than just a break for the classroom teacher. This is probably linked to one of the central concepts of Montessori education at the elementary level, that of 'Cosmic Education' (Montessori 1948/1967), a holistic view of educating the whole child in ways that are interrelated and interconnected. As an illustration of Cosmic Education, geometry, which literally means 'measuring the earth', uses lessons that show how measurements of land informed basic geometric theorems. In this example, the lesson for introducing the basis of the Pythagorean Theorem is to give children a long rope divided into twelve sections, along with the story of how the Egyptians had to re-measure their fields each year after the flooding of the Nile. Each child in a group then holds a knot of the rope to form a right-angled triangle measuring 3x4x5. In a single lesson there is the integration of geometry, geography, and history, and children participate through movement and the use of tactile devices, so that the value of movement and manipulatives for children's overall development is already an inherent part of the curriculum (Montessori 1948/1967), and so it is something that aligns with PE instruction that also uses objects.
In a Montessori classroom, children are of mixed ages, usually spanning a three-year grade range, with most of their lessons taking place in small groups of three to five students and focused on a particular aspect of a subject before the children are given independent time to explore the concepts on their own or, more typically, as a small group. This dovetails nicely with the use of small-sided games as we shall see below, where the children are given the opportunity to explore an activity in its many variations, often finding new ways to perform a skill while staying within the parameters of a lesson. Full group lessons are most notably seen with the Great Lessons, usually offered at the beginning of the year, in which an overview of a subject (for example, the History of the Earth) is followed by smaller lessons throughout that explore the subject in greater depth. I believe that PE can mirror this structure in that children might be given a demonstration or, more likely, have seen a general soccer or floor hockey game as a 'big picture', and the subsequent lessons that would be introduced would be small-sided games given throughout the unit (e.g., soccer, floor hockey, dodgeball).
The social dynamic of PE does differ somewhat from the classroom in that it can introduce a more competitive dimension, as with having different teams. However, even here there are parallels to the classroom in some respects. For example, each class establishes a 'Classroom Agreement' at the start of the year in which guidelines for behaviour are outlined, agreed upon, and written up, with each child then signing the document. In PE, the children agree at the outset to a set of rules and take responsibility for their own behaviour which meshes with this same Classroom Agreement philosophy, and small-sided games with clear guidelines and boundaries give children the opportunity to self-regulate.
As such, it is my belief that small-sided activities, with a minimum of demonstration and an opportunity offered to children to explore the activity either independently or in a small group, would match the experience they already have in the classroom, and would in turn provide greater engagement and enjoyment and, ultimately, improved fundamental movement skills.
1.2 Research Purpose and Questions
This research seeks to address to what extent small-sided games, which incorporate aspects of the Teaching Games for Understanding (TGfU) model and task constraints, improve both fundamental movement skills and overall enjoyment of PE across a variety of activities for children in a multi-age Montessori elementary classroom. A second question is whether these games are enjoyed or experienced differently within the entire age spectrum of the classroom.
1.3 Aim and Objectives
The overall aims of this study are therefore:
to increase children's Fundamental Movement Skills and overall enjoyment of PE through the use of small-sided games, using aspects of the Teaching Games for Understanding model including constraints;
to measure quantitatively the difference in children's fundamental movement skills over a four-week period across seven different areas, four of which would be without an object (three locomotor and one balancing skill) and three with an object, using the Winnipeg School Division scale;
to create a program of small-sided games to improve Fundamental Movement Skills;
to use a focus group to discover which games students found enjoyable and which they did not, with the possibility of adjusting the games if needed.
1.4 Significance and Scope
I believe this project is important because while Montessori pedagogy is highly developed around classroom materials, there is comparatively little research that I could find about how its principles translate directly into a physical education setting, particularly a younger, multi-age one. This study aims to address some of these issues using a single lower elementary (ages 6 – 9) class as a cohort.
Naturally, the scope of the study is limited by both time and number of participants, given that there are only approximately twenty students participating over a four-week period, and so I am using this as a case study. However, although a case study of this kind lacks a control group for comparison, there is the expectation that whatever takes place in the study can be expanded and applied to the other lower elementary classrooms in the school, with the possibility that it could be applied with some modifications to the upper elementary classes as well. Still, a case study may not be useful as a predictive model (Smith 2018). Also, given that I am both the researcher and the PE teacher, I will begin with some initial bias in that I will be choosing among the three Lower Elementary classes based partly on which has been most 'normalised' in their behaviour by the time the study begins, since a class requiring significant behavioural interventions would fall outside the scope of the research and would limit how much attention I could give to the study itself.








Part 2: Literature Review
2.1 Montessori Pedagogy and Movement Science
With the idea in mind that the child is always in the mode of self-construction, it is incumbent on educators to provide the optimal environment for that development (Montessori 1948/1967). In Montessori pedagogy, the goal is to have the child become an independent, responsible, life-long learner, and this begins in the preschool classroom. In this environment, children are expected to care daily for the classroom materials and there is also a strong emphasis on moving around the classroom while being aware of others as they do their work, using a non-interference policy that allows other children to work without fear of being interrupted. This is intended to have the child internalize the idea that the work they and others do is valuable while also imparting a sense of social responsibility at this early stage of development (Montessori 1948/1967). 
This idea of valuing physical activity alongside classroom work optimally continues throughout the elementary (primary) years, which in Montessori pedagogy is termed the Second Plane of Development (Montessori 1948/2007). In this plane, the social aspects of the child become far more pronounced, thus making it important to have a physical education (PE) program that both meshes with this new stage of development and also reflects the child's experience in the classroom, especially if PE is to be included as part of this broader Montessori pedagogy. Linking classroom pedagogy with a physical education model has been shown to benefit the child's overall development (Lynch 2019), and this is strengthened when those who have a stake in the child's development such as teachers, parents, and the children themselves, share a compatibility in the general approach to achieve these ends (Lund & Tannehill 2014).
However, many elementary teachers lack the confidence or knowledge needed to implement activities which can meet the child's fundamental developmental needs. This can lead to a subsequent devaluing of PE as an essential part of the curriculum (Faulkner et al. 2008). This sense of devaluing would naturally impact the child's physical development at this important early stage. Seen in this light, the role of a specialist who has the pedagogical skill to prompt appropriate questions in a timely manner, make skilled interventions, and promote dialogue between themselves and the students, and amongst the children themselves, has been shown to positively impact a child's overall cognitive development (Ward & Griggs 2011).
One of the key aspects of the Montessori method is Points of Interest, a specific focus the child has when executing a task in the optimal manner (Montessori 1948/1967). For a preschool child in the first stage of development, this may be seen in, say, rolling up a mat with the point of interest focused on ensuring that one edge always remains aligned. Preschool children can excel at a variety of different tasks, each with a distinct point of interest, and when these become internalized, the child can successfully take on greater and more complex tasks. This is vital for the child's cognitive and social development as they move into the Elementary/Primary level, which involves both individual and group work, as they may encounter multiple points of interest in each situation (Ames & Sacks 2021). However, the learning process remains essentially the same: a single point of interest is the focus in the initial stages of the learning process (Montessori 1948/1967). In physical education, this parallels the finding that activities with a simple, singular objective can improve the development of a specific skill as has been seen with the use of small-sided games to improve soccer skills (Clemente et al. 2012).
The use of manipulatives in a Montessori classroom is another core aspect of the pedagogy. With manipulatives used in the classroom, the child can develop a sense of independence as they can learn basic math, geometry, and language through materials they manipulate on their own, while also learning to tie their own shoes, dress for outside, prepare a snack, and so forth (Montessori 1948/1967). As the child develops their skills in any of these tasks, the need for outside intervention is reduced thus leading to a greater sense of independence and, crucially, the child begins to spontaneously return to this work on their own and do it for extended periods of time. This meshes with the finding that motor skill competence is a significant underlying factor in promoting engagement in physical activity (Stodden et al. 2008). This same pattern has been found to take place for developing specific skills in physical education and the importance of this is underscored by the finding that motor skills acquired by the age of six are a strong indicator of engagement in physical activities even twenty years later (Lloyd et al. 2014).
This finding may seem to place manipulative-based fundamental movement skills above basic locomotor skills such as running and jumping in the promotion of physical development, although children still need to develop basic locomotor skills as well, since they are involved in virtually every physical activity. Small-sided games can support both aims. For example, aerobic capacity in young soccer players has been found to develop almost as effectively through small-sided games as through specific fitness training (Fernández-Espínola et al. 2020), and it has also been found that non-manipulative skills (e.g., jumping, running, hopping, etc.) seem to improve less through direct instruction than simply as a by-product of children's broader engagement in the activity (Fernández-Espínola et al. 2020). 
Montessori theory classifies humans into four general planes of development (Montessori  1948/2007): the First Plane (ages 0 - 6), where the child is primarily a sensory learner, but also involved in language acquisition,  and is seeking to establish physical independence; the Second Plane (ages 6 - 12), in which the child shifts towards abstract thought, a strong sense of justice and morality, and has a strong peer group affiliation;  the Third Plane (ages 12 - 18), where the adolescent has a significant emotional transformation akin to the First Plane, with a strong emphasis on personal identity and how they fit into the broader community; and the Fourth Plane, in which the young adult is seeking both economic and social independence, and moves towards the goals of specialization and mastery, and integrating how their developed skills contribute to the world around them. As alluded to above, one of the features that distinguishes the Second Plane child is the significance of social interaction (Montessori 1948/2007). At this stage, socialization and the sense of belonging to a group become paramount, and this is reflected in classroom work. Here, while many of the same academic skills that were developed at the preschool level continue to be built upon, this social process is aided by materials that are specifically designed to accommodate more than one child. For example, the Racks and Tubes material, which is used to help understand long division, works best when multiple children are involved, even up to three or four. In fact, each subject contains many lessons that are optimally suited to small groups (Ames & Sacks 2021). Of course, there always remains a place for independent work in the classroom and most activities can still be completed by a single child which is especially useful for younger children who have yet to transition fully to the Second Plane. In line with this, PE activities with group sizes that match classroom lesson groupings of, say, four or five children, should be expected to produce greater engagement than drills or activities that are exclusively single-child focused. The size of the group can, of course, still be expanded to include the whole class, both in the classroom and for PE. However, while large-sided games of the kind most seen in team sports may serve as an eventual goal for children, they may not be the optimal vehicle for developing fundamental movement skills specifically, given how much less interaction with the object any one player receives compared with a small-sided game (Halouani et al 2014).
Another central part of the Montessori pedagogy is the multi-age classroom. In this environment, older children are expected to serve as leaders or examples for younger children and, at times, as teachers as well. As Montessori observed, the best teacher of a child is often another child who has just learned that skill, and this interaction has also been shown to strengthen the skills of the child doing the instructing (Ames & Sacks 2021). In this sense, games with the goal contained or inherent in the materials themselves can provide this same sense of general instruction, with less skillful children mimicking the older or more highly skilled ones, or the spontaneous instruction that can take place when a child who has accomplished an activity advises those around them how to do the same (Qadafi et al 2023).
It is also worth noting that many lessons in the Montessori elementary pedagogy are deliberately brief, often just a few minutes long, with children then given the opportunity to work independently and usually with material designed to reinforce and extend the concept just introduced (Ames & Sacks 2021). As children begin to acquire a degree of mastery, however, they will often push beyond the original scope of the lesson as can happen when a child first introduced to long division with only a few digits will sometimes design division problems that run across several pages, and this process takes place by their own initiative. Applied to physical education, it was found that for Grade 3 students, when there was less teacher intervention and more peer-based feedback and instruction, the children were able to perform striking actions with greater expertise but, interestingly, also with fewer trials (Johnson & Ward 2001). 
At the same time, skill development requires both that a task lie within the child's capacity and that the child believes it achievable (Ryan & Deci 2017). In this sense, a large multi-age and thus multi-skilled group may, for some physically challenging games, work against this sense of achievability if some children find themselves paired against others who are stronger, faster, or more experienced. In a basic full-sided team game with a single object such as a ball or puck, the younger or less experienced child may never touch the object during the entire session (Halouani et al 2014) which works against the Montessori principle of self-directed engagement, especially for younger children. By contrast, a smaller game that groups children of a closer age and skill level could be seen to offer a more optimal setting for skill development (Clemente et al 2012). Additionally, it was also found that during unstructured recess play, children most naturally clustered themselves into groups of three to five, thus further reinforcing the idea that small-group structures are developmentally optimal rather than artificially imposed (Woods et al, 2015).
2.2 Fundamental Movement Skills and Physical Literacy
To be able to engage a child in physical activity at an early age, there naturally need to be certain elements present including having age-appropriate equipment as well as an understanding of which activities are likely to interest children, especially if the intention is to have the child continue the activity outside of formal instruction (Domville et al 2019). With this goal in mind, establishing fundamental movement skills at an early age is highly significant since doing so gives children the ability to participate in a wide range of activities as they move through different stages of development (Goodway et al 2019).
There is evidence that physical activity contributes to children's overall health and development as well as positive outcomes including improved classroom behaviour, cognitive function and academic achievement (Watson et al. 2017). However, institutional barriers such as lack of equipment, insufficient space and resources, as well as the classroom teacher's own limitations, can have a negative impact on this instruction especially at the primary level (Morgan & Hansen 2008). To this, the role of the specialized instructor could be significant if it ensures that children at the elementary level receive the types of support that aid them in becoming lifelong participants in physical activity.
It has been found that children proficient in fundamental motor skills by age six were more likely to engage in recreational physical activity twenty years later compared to those who did not have such development (Lloyd et al 2014). Fundamental movement skills (FMS) have been defined as "the 'building blocks' of more complex, advanced movements required to participate in sports, games, or other context specific physical activity" (Logan et al 2018, p. 781). These include object-control skills such as throwing, catching, striking, and dribbling, locomotor skills such as running, hopping, and skipping as well as non-locomotor skills such as balancing, stretching, and dodging. Additionally, and importantly, proficiency in these skills has been linked to improved social and academic outcomes at both the preschool level and the elementary level (Watson et al 2017).
While a well-constructed PE regimen should allow children to develop FMS on a broad level, there is also evidence that focusing specifically on object-control skills can improve general health-related fitness outcomes (Cattuzzo et al 2016). Also, specialized PE instruction has been shown to advance FMS more effectively than incidental or unstructured play (Dallolio et al 2016). This finding suggests that the PE specialist mirrors the role of the experienced Montessori classroom elementary guide whose role is to present key lessons and materials before stepping back and letting students work with the material independently. Therefore, finding a framework that supports FMS development while remaining compatible with a school’s overall pedagogy is a desired tenet for a specialized PE instructor, especially with primary-aged children.
A review of worldwide fundamental movement skill levels among children found that a significant number of children in many countries fail to reach their age-appropriate proficiency in basic locomotor and object-control skills (Bolger et al 2021). This suggests that those barriers discussed above, such as institutional and environmental limitations, teacher confidence, and the availability of specialized instruction, may be present in many school systems and therefore, that creating an effective, easily accessible and usable structure for building fundamental movement skills within an existing educational framework would have relevance beyond the setting of this study.
2.3 Approaches to Game-Centered Physical Education
A number of models exist for engaging schoolchildren in physical education. Earlier, drill-based technical models had lessons structured around the students acquiring a specific technique for a particular skill, an approach still commonly used when teachers are less familiar with other methods (Metzler 2011). However, direct instructional methods of this type have been shown to lead to less overall involvement in the activity while increasing sedentary behaviour as well (Rocamora et al 2019). However, experienced PE specialists have tended toward other models, whether used exclusively or in combination. These include: Play Practice, which is useful where teachers or coaches do not yet have highly detailed sport-specific knowledge (Launder & Plitz 2013); Sport Education, which engages students through a full "sport season" of schedules and standings, ending with a culminating and celebratory event (Penney et al 2005); Teaching Personal and Social Responsibility, which addresses personal effort and self-direction as well as social respect for others (Martinek & Hellison 2016); Cooperative Games, which build physical, cognitive, and social outcomes through the use of shared tasks (Casey & Goodyear 2015); and Teaching Games for Understanding, in which tactical understanding and skill are built through a sequence of activities, whereby each stage has a specific problem to solve, and then the ‘loop’ is repeated with greater technical acquisition and tactical skills developed as the participants go through each cycle (Bunker & Thorpe 1982; Werner, Thorpe, & Bunker 1996).
Each of the above models has been shown to be effective for certain contexts, though Sport Education tends to be suited for older students, especially in their teens (Martinek & Hellison 2016). Also, while it may seem reasonable to suggest that the basic tenets of Teaching Personal and Social Responsibility, which include personal effort and social respect for others, may be suitable for younger children given how closely these already resemble the basic philosophical approach for a Montessori classroom (Ames & Sacks 2021), this approach has also been found to be most effective for students in their teens in that it is a long-term structured program, with high time investment which ideally transforms into a year-after-year approach (Martinek & Hellison 2016). Teaching Games for Understanding (TGfU), by contrast, has been used successfully with both primary and preschool-aged children and its methods have been shown to be adaptable across a wide range of sports and activities, with results often becoming apparent over a relatively short period of time (Harvey & Jarrett 2014). In this regard, it could be used both by PE specialists and teachers implementing a PE program themselves.
Bunker and Thorpe originally developed TGfU in 1982 to address issues they observed among secondary students, specifically that while traditional drill-based approaches to teaching sports were able to help people develop technical capacity, tactically there was not a corresponding growth and the students thus became overly dependent on direct instruction from teachers and coaches (Bunker & Thorpe 1982; Griffin & Butler 2005). Their model moves the students through a cycle of game introduction, game appreciation, tactical awareness, skill execution, and finally performance, with the participants then starting the next cycle at a higher level of competence. While originally designed for secondary students, TGfU has since been used successfully at the primary level, both to build technical skill and to increase enjoyment and motivation, as found in a qualitative study of Grade 6 students (Morales-Belando et al 2018). TGfU has also given rise to related game-centered models, including Sport Education.
2.4 Small-Sided Games and Task Constraints
Small-Sided Games (SSGs) are an integral aspect of the TGfU model, in that they allow players to build both technical and tactical skill while also improving overall physical capacity (Fernández-Espínola et al 2020). Small-sided games have been defined as "playful situations involving movement that are used for sport teaching/training, involve a smaller number of players per team, and are played on reduced spaces and with rules modified on purpose depending on the goals to be achieved" (Fernández-Espínola et al 2020, p. 2). While SSGs were originally intended to be used as an adjunct whereby skills could be developed and then transferred back to the specific larger game from which they were derived, they can also be effective in their own right and have the added bonus of some skills being transferable across entirely different games. Harrison et al (2014), for instance, found that for soccer/football training, the game of ‘bucketball’ was able to produce greater aerobic capacity, have more ball touches per player, and improve technical skills significantly more than a standard small-sided soccer game with a narrower skill focus, when they were measuring gains that were transferable back to full-play soccer game.
Children who can develop stronger fundamental movement skills earlier in childhood gain what Goodway has described as more ‘degrees of freedom’ in their movement responses, both for everyday tasks and across a wide variety of games (Goodway et al 2019, p. 178). In one study of 75 elementary-aged children who were beginning gymnastics training, those who had more highly developed FMS at the beginning of the study were able to acquire specialized gymnastics movements more quickly and to a higher level of proficiency (Culjak et al 2014). This same study also found that the motor skills acquired through gymnastics training were transferable more broadly to other motor skills. Similar to this, Hammami et al (2018) found in their analysis that small-sided games produced greater gains in sport-specific skills such as throwing power and accuracy in handball, as opposed to interval training. However, skill transfer is not necessarily always mirrored as, for example, since it was found that the overarm ball throw was shown to transfer to both the badminton overhead hit and the javelin throw, but no transfer was found between the badminton smash and the javelin throw, suggesting that it is the underlying fundamental movement skill and not the specific game that is essential (O’Keeffe et al 2007).
SSGs are typically defined by smaller player numbers than would be used in a full-play game (Griffin & Butler 2005), with the exact range depending on the sport. For example, basketball and volleyball small-sided games often use two to three players per side, while soccer SSGs can range from as few as two players to up to six players per team (Sarmento et al 2018). Typical examples of SSGs in different sports can include ‘keep away’ in soccer (also called ‘Barcelona’), in which four or five passers work inside a marked area to keep the ball from two defenders who then switch into passers if they intercept it, the ‘ladder game’ in basketball, where players dribble through a line of teammates before rolling the ball to the player at the back of the line, with the group moving forward as each player takes a turn, and a short duration, timed handball game in which players on opposite sides of a barrier attempt to knock down targets set up by the other team. These examples are typical of games which are restricted more by time than by score which is another characteristic constraint of the SSG format (Fernández-Espínola et al 2020). In this regard, Fanchini et al (2011) found that while limiting soccer SSGs to between two and six minutes was able to achieve the desired technical objectives, aerobic intensity noticeably declined after the four-minute mark even as touches and technical proficiency remained unchanged, indicating that game length can be attuned to a specific goal, whether it is technical or physical. Supporting this finding, it was found that reducing team size from five-per-side to three-per-side or enlarging the playing boundaries was able to increase aerobic intensity in soccer SSGs, without having any corresponding loss of technical skill (Halouani et al 2014). However, it was also found in this same study that fields that were too large worked against the technical passing and possession-focused objectives.
This capacity to adjust an SSG for different abilities or outcomes reflects the broader use of constraints, which can be defined as "movement solutions where the students [are] trying to overtake the imposed conditions" (Clemente et al 2012, p. 218). Ometto et al. (2018) note that constraints can produce more highly developed tactical and technical skill as children work through new challenges within a modified competitive environment, which can be very useful in mixed-skill groupings where constraints can simultaneously raise engagement for beginner and novice players while also encouraging development for more advanced ones (Ometto et al 2018; Selmi et al 2020). Children also tend to increase their own investment in a skill once they recognize its value thus leading to a deepening engagement through the structure of a small-sided game (Webb et al 2006). This has a dual-beneficial effect in that fundamental movement skills can transfer into small-sided games and small-sided games can, in turn, build fundamental movement skills. Stojanović et al (2023) found that a sixteen-week volleyball-centred SSG program for seventh-grade students produced not only gains specific to volleyball but also measurable improvements in jumping, sprinting, agility, and cardiovascular fitness. Related to this, a study showed that short-duration, high-intensity soccer SSGs involving highly reactive ball movement were able to improve agility more than isolated drills targeting those same qualities more directly (Chaouachi et al 2014).
Another benefit of SSGs is that they have also been shown to be useful for identifying talented players, something that can come in handy in many respects, including recognizing when certain constraints should be implemented. In one study, the technical and tactical data gathered across twenty-eight 3v3 games in Brazil was found to be comparable in quality to that from 100 full-sided football games (Clemente et al 2019). 
Additionally, while it has been shown that competitive game structures appear necessary for certain skills to develop (Ometto et al 2018), it was also found that cooperative small-sided games remain a valuable option in that they can have the capacity to offer greater enjoyment alongside FMS development and there is a range of cooperative games for groups of six or seven designed to increase ball touches in football and other sports while also building social learning in addition to movement skills (Dyson & Casey 2016).
2.5 Self-Determination, Enjoyment, and the Instructor's Role
Enjoyment in games naturally matters for its own sake, but also because it helps to sustain the motivation needed for children to become lifelong participants in physical activity (Domville et al 2019). In this regard, SSGs have been found to be more enjoyable than high-intensity interval training among many soccer players as measured on the Physical Activity Enjoyment Scale (PACES) (Selmi et al 2020). Similarly, a study of teenage female students in Indonesia found motivation increased by more than 13% through cooperative small-sided games (Ridwan et al 2022). Additionally, it has been found that verbal encouragement from a coach during youth soccer small-sided games has also been linked to both greater enjoyment as well as higher exercise intensity (Selmi et al 2017). Notably, the factors most closely associated with enjoyment such as competence, relatedness, and autonomy, have been found to be shaped as much by peers as by the teacher (Domville et al 2019). This is particularly relevant in a small-sided game format where peer interaction is built into the structure of the activity itself and the instructor's role is therefore helping to shape this, such as keeping time limits and setting field boundaries and, to refer back to the benefit of knowledge in this area, it can be optimized especially when the instructor is a specialist rather than a generalist (Qadafi et al 2023).
Much of the success of small-sided games can be considered under the umbrella of Self-Determination Theory (SDT), wherein a child’s motivation and engagement depend on having their needs met for autonomy, competence, and overall relatedness (Ryan & Deci 2017), and this is embedded in the nature of the SSGs themselves. The basic framework of an SSG also reflects how engagement can be met by the students, especially if the participants can have a say in how they are constructed or what parameters they should have. Reeve and Tseng (2011) treat agency as a distinct fourth component of student engagement alongside behavioural, emotional, and cognitive engagement, and this is a useful way to assess whether children are experiencing real choices within a small-sided game rather than simply participating in them. The instructor naturally plays a central role when it comes to game setup, receiving and assessing feedback, adding or removing games, and adjusting constraints. However, it is equally important for the instructor to recognize when students can make these adjustments themselves. In that regard, the teacher's role would then shift toward that of a facilitator while having minimal intervention, thus allowing children to build self-regulated learning skills (Qadafi et al 2023). This is essential for supporting the goal of intrinsic motivation, since children tend to have much greater engagement when they have a genuine say in the form of physical education, and this experience includes having choices that reflect their individual preferences (Van den Berghe et al 2014).
2.6 Synthesis and Research Rationale
Taken together, this body of research suggests that a physical education model built around small, short-duration, constraint-led games meshed with a school using the Montessori pedagogy in a Lower Elementary classroom has many parallels including points of interest, the use of manipulatives, the role of independence, problem solving as well as small-group collaborative work. Fundamental movement skills established through this kind of structured, game-based practice also appear to be more durable and more transferable than those built through basic isolated drills and the enjoyment and autonomy that are part of Self-Determination Theory also line up closely with Montessori pedagogy. In the PE environment this would lead to choices with constraints, age and skill-appropriate challenges, and the necessary space and equipment needed for the child's own developing sense of competence. What is difficult to find in the literature is how these game-centered, constraints-based approaches perform specifically within a multi-aged younger elementary class where the developmental distance between the youngest and oldest students is naturally far more pronounced than would be found in a single grade setting, and it is this challenge that serves as one of the main impetuses to conduct this study.







 Part 3: Methods and Methodology
3.1 Context
This study was conducted within a lower elementary classroom at a semi-private Montessori school in the Marpole neighbourhood of Vancouver, British Columbia. This school has both preschool classes (ages six and under), which would be characterized as the First Plane of Development in Montessori pedagogy, as well as children aged six to nine in three multi-age classrooms (Lower Elementary) as well as students aged nine to thirteen in three different multi-age classrooms (Upper Elementary). I wanted the physical education program to reflect that same structure as what is generally found in the classroom rather than treat it as a completely discrete and disconnected portion of the day. However, the PE program takes place off-site. During the winter session when this study was conducted, it was held at the Scottish Cultural Centre, about two kilometres from the school.
The PE program runs on a twice-weekly schedule, with two 40-minute sessions a week per class, and this study looked at the children over a four-week intervention period totaling eight sessions. The testing to establish baseline skills took place in the class period immediately before week 1, and the post-intervention testing happened in the class period immediately following week 4. Since the time in the gymnasium is limited due to transportation, there was necessarily a fairly structured nature to each session at first since there was no room for the sessions to start late or run overtime. The space itself worked well for this kind of study in that it had a large, unobstructed floor with enough room to run several small-sided game stations at once, all alongside each other. As both the PE specialist and the tester, it was up to me to set up the games and establish the rules and guidelines for the sessions, while at the same time still handling the usual day-to-day conflicts as they arose. Also, the study was authorized by the school in advance and signed informed consent letters from parents, as well as the children's assent, were obtained before any data collection began.
The research paradigm of the study follows a constructivist approach, in that many of the study’s core meanings are constructed by both the researcher and the participants (Adom et al 2016), especially in the qualitative aspect which is looking at whether the interventions created more enjoyment. The constructivist approach can be especially amenable to interventions and changes in a PE curriculum, depending on the outcomes that one is seeking (Zhu et al 2011).
3.2 Participants
The participants were twenty lower elementary students from a single classroom spanning Grades 1 to 3. There were five First-Year students, seven Second-Year students, and eight Third-Year students, ranging from six to nine years old, with thirteen girls and seven boys. All students took part in the study as part of their regular PE program, and all students also completed both the pre- and post-test assessments. 
Note that while there are three classrooms at the school which are classified as lower elementary, I made the biased choice to select this particular class for certain reasons. The first is that this class had generally the same number of students in each grade, plus or minus a few students, thus being closer to what would be the ideal in a multi-age classroom. Also, there were more third-year students in this class compared to the other two and my experience has shown me that third year students will often catch on to an activity more quickly than first years, and can guide them if needed. Finally, and related to this last point, I found that this class had shown itself to be slightly easier to manage in general, compared with the others and this may have been because of the greater number of third year students. Of course, the assumption is that if activities were successful for this class, they could be applied to the others as well.
As might be expected of a class with different ages, the physical development and overall skill sets were naturally quite variable between the students. Many First Year students were still developing basic movement skills while Third Year students showed stronger initial skills. Also, since the study had children who were already used to a sense of independence and creativity as a part of the PE class, these older students were also more likely to take on informal leadership roles and make suggestions or changes during games. Again, this dynamic is normal in a multi-aged Montessori classroom. All the children had some prior experience with small-sided games from earlier PE units but the specific games that were used in this study were new to them (except for the obstacle course), and there had also been no previous motor skill testing for this class prior to this study.
3.3 Ethical Considerations
The children’s parents each gave signed consent for their children to be involved in this study. It was made clear to both them and to the children that they could withdraw from the study at any time, even after it was completed, without penalty, and that if they withdrew, they could still take part in all of the games, but no pre- or post-intervention data would be collected from them. Additionally, it was made clear that the children would not be identified by name in any of the research that took place. Also, any videos taken were the property of the school, and would be kept exclusively on a USB stick that would be kept in a locked area where only the Principal and I would have access.
Additionally, I submitted a PG2 E1 Form to the UWTSD prior to collecting data for the study.
3.4 Design
I used this class as a case study, designed to look at how small-sided game interventions affected fundamental movement skill development and how much the children were engaged and, consequently, how much they enjoyed the games. Action research suited this approach since it is useful for teachers investigating and improving their own skills within their own classroom rather than having an outside researcher observing from a distance (McNiff 2017). It also allowed me to have a stronger engagement with the teaching itself, and let me make real adjustments along the way based on what the children were telling me and what I was observing, a crucial aspect of what I wanted with the project.
I used a mixed methods approach to connect the quantitative FMS data with the qualitative data that came from the children's own perspectives. The quantitative aspect measured FMS before and after the four-week intervention using the Winnipeg School Division Fundamental Movement Skills Assessment. The qualitative side looked at how the children felt about the games, what emotions came up, which activities they preferred and this was gathered through a focus group at the midpoint of the study. Bringing both the quantitative and qualitative approaches together can give a fuller picture than either could on its own (Creswell & Creswell 2018). Essentially, the quantitative data could tell me whether real, measurable skill gains occurred while the qualitative data could help indicate which different aspects (in this case, constraints, peers, and the autonomy that is built into the structure of the games) were shaping that engagement (Thomas et al 2015; MacPhail & Halbert 2005).
The study followed the four-stage action research cycle of planning, action, observation, and reflection (McNiff 2017). Prior to the intervention, I used testing to establish the baseline of Fundamental Movement Skills and created an outline for eight small-sided games. During the first two weeks, these games were alternated over the twice-weekly sessions, with four or five being used per class. At the end of the second PE class in week 2 there was a focus group discussion in which I used the Physical Activity Enjoyment Scale (PACES) (Kendzierski & DeCarlo 1991; Gibson 2007). Note that I used the questions on the scale more as a loose reference to guide the discussion rather than as a rigid script. What came out of that discussion then led to the changes made for weeks 3 and 4, in which I removed or adjusted whichever games were generating the most friction or offering the least enjoyment (see section 3.5 below).
3.5 Methodology
Motor skill performance was assessed using the Winnipeg School Division's Fundamental Movement Skills Assessment for K–5 (Winnipeg School Division [WSD] 2016) which assesses the quality of a child's movement mechanics rather than using simple outcomes such as speed or distance. This rubric was useful in that it had clear guidelines for each activity and each age, with the assessment tasks associated with a clear and pre-printed rubric which had the categories already established. No such document exists for British Columbia (BC) in terms of measurements, but BC does emphasise Fundamental Movement Skills as part of its core competencies (British Columbia Ministry of Education and Child Care 2023). These include locomotor skills of running, hopping, galloping, skipping, and jumping, non-locomotor skills of bending, twisting, curling, and balancing, and manipulative skills of catching, throwing, kicking, and striking (British Columbia Ministry of Education and Child Care 2023). Therefore, I used the WSD assessment to have a clear set of guidelines to follow. With running, for example, the rubric has a section for a flight phase and a high lead knee; for skipping, it looks for a rhythmic step-hop with opposing arm-leg action; jumping is assessed by forward-focused eyes, thrusting arms, and a balanced landing. For the non-locomotor balance skill, it assesses that the arms should be held parallel to the ground and a steady hold maintained for a few seconds, with the duration depending on the grade level of the child. For the manipulatives/object-control skills, it breaks these down into a number of scored categories. Ball rolling is assessed on ready position, backswing, stepping with the opposite leg, having a low release (close to the floor), and following through toward the target; catching is measured on tracking with the hands, catching with the hands as opposed to trapping the ball against the body, and absorbing the force of the throw; and striking looks at the use of a backswing, having hip rotation, weight transfer, and follow-through.
I first recorded the movements on an iPhone mounted on a tripod so that it could capture the whole testing area. Students were tested individually or in pairs, and I marked the rubric from the footage afterward. The testing itself was adjusted by grade level. First year students ran a 25-metre sprint (the width of the gym), while second- and third-year students ran 50 metres total, 25 metres out and 25 back as stipulated in the WSD Assessment. Skipping was assessed over an area of 25 metres. Jumping consisted of having the children perform two or three broad jumps from a standing position. For ball rolling, students rolled three bocce balls toward a target mat which was placed five metres away. For catching, students stood in a hoop five metres from me and received three underhand tosses of a soft dodgeball. For striking, first and second year students hit a ball off a tee using an open hand, while third year students used a small foam bat. Balance was tested using a single-leg hold for a three second duration for first years, and five seconds on each foot for second and third years.
To ensure that scoring was as close to the assessment index as possible, I scored all the footage within a few days after testing using the rubric sheets in the assessment book, reviewing frames to see, for example, if the children had flight while running or whether I could see if the majority of the weight was on the front foot after striking. I marked each movement as present or left it blank if it was absent. This data was then transferred into a master spreadsheet so that it could be analyzed in IBM SPSS.
During Weeks 1 and 2, I ran an initial set of eight games, each about five to seven minutes long, with the intention that each could develop one or more fundamental movement skills that I was seeking to improve:
Puzzle Run: a game where students would run 20 metres to retrieve puzzle pieces hidden behind a gym mat and then run back to build the matching pattern at home base.
Ball Toss Relay: a passing game where the students would stand in hoops four metres apart and make underhand passes with soft dodgeballs ending in a target bin before passing all the balls back down the line.
Dice Moves: a game where a roll of the die indicates a specific movement, such as hopping, skipping, side-stepping, bear crawl, broad jump, or balance walk.
Target Bocce: a game where the groups rolled bocce balls at targets set at varying distances to earn points. Note that while many children had played bocce before, this time it was to various targets with different boundary sizes.
Knock Down: a throwing game where students used their hands or a bat to hit soft dodgeballs from various distances to knock target cones off a table.
Transfer the Cones: a game where students stood in designated spots marked by dots or hula hoops and used ringette sticks to pick up, pass and finally stack small cones across the floor without dropping them.
Obstacle Course: a continuous circuit which included a long jump onto landing mats, hoop jumps, a balance beam walk, walking on ringette donuts, agility skips, and low crawls under mats, as well as other crawls and rolls they wanted to perform on the long mat portion of the course.
Simon Says: a listening and imitating game which used various skills, including balancing, hopping and other movements.
At the end of week 2, i.e., following session 4, I conducted a focus group with all twenty students to hear how they were experiencing the games. It took place in the gymnasium right after class and I recorded it on my iPhone and then later transcribed it in full. To keep the conversation informal and like the post-PE chats I sometimes have with classes, I posed questions, in this case using the 16-item Physical Activity Enjoyment Scale (PACES) as a loose reference (Kendzierski & DeCarlo 1991; Moore et al 2009).
What came out of the discussion led to changes for Weeks 3 and 4, in keeping with the action research cycle (McNiff 2017). Many children found Transfer the Cones frustrating, as the ringette sticks were hard to manage and led to drops, peer disputes, and improper and unsafe use of the sticks, so I removed that game entirely. Dice Moves was adjusted by adding floor spots to control jump distances and avoid collisions. Knock Down was changed to include specific distance spots as well as target nets, and a choice between throwing and striking to better suit different skill levels. Ball Toss Relay was adjusted to let the students choose from a greater variety of balls, or use less variety and take more tosses if that was their preference. Also, for Weeks 3 and 4, I introduced voluntary choice stations towards the end of the sessions, letting students choose between any of the games that we had played for that session.
3.6 Data Analysis
Quantitative and qualitative data were analyzed separately and then brought together to answer the research questions (Creswell & Creswell 2018).
The motor skill data from the master spreadsheet was exported into IBM SPSS Statistics for analysis. I calculated statistics for pre- and post-test scores and then ran tests to check whether the differences were statistically significant (p < .05). The effect sizes were calculated using Cohen's d, classified as small (d = 0.2), medium (d > 0.2 but <0.8), or large (d > 0.8). I also ran sub-group comparisons in SPSS by grade level as well as between the eighteen students tested indoors and the two tested in the outdoor space.
The focus group transcript was analyzed using thematic analysis following Braun and Clarke's framework (Braun & Clarke 2006). For this, I read through the transcript several times to get familiar with the general themes and then created sections for statements related to equipment friction, autonomy, competition, and feelings of competence. These were grouped into basic themes and then written up with supporting quotes from the children. The goal throughout was to pull out themes that could help explain what was actually motivating the children's behaviour during the intervention rather than relying only on what the quantitative data showed (Gibson 2007; MacPhail & Halbert 2005).
Finally, I brought the SPSS results together with the thematic findings, cross-referencing the statistical gains of FMS skills against what the children said and chose in the focus group, in order that I could get a fuller picture of how constraint-led small-sided games shaped fundamental movement skill development, enjoyment and, thus, enhanced physical literacy.

Part 4: Findings and Results
This section covers what came out of the four-week intervention both in terms of the fundamental movement skill (FMS) data and in terms of what the children themselves said about the games in the focus group discussion. The quantitative data was processed in IBM SPSS Statistics, and the qualitative data from the focus group was analyzed using Braun and Clarke's reflexive thematic analysis framework. I then looked at both approaches together to see how they could help inform each other.
4.1 Quantitative Motor Skill Outcomes
The FMS data covered three areas, namely locomotor skills (jumping, skipping, running), a non-locomotor/balance skill (static balancing), and manipulative/object-control skills (ball rolling, catching, striking), all scored using the Winnipeg School Division rubric across the full cohort (N = 20). Table 1 below shows the pre- and post-test means, standard deviations, mean differences, t-statistics, p-values and Cohen's d effect sizes for each of these skills.
[image: ]Table 1: FMS Outcome Summary (N = 20)
[image: ]
Figure 1: Pre- vs. Post-Intervention FMS Mean Scores (N=20)
As the above data shows, three of the seven skills showed statistically significant gains (p < .05), namely in jumping, ball rolling, and striking.
Jumping showed the largest gain of all skills, going from a pre-test mean of 3.05 (SD = 1.05) to a post-test mean of 3.60 (SD = 0.60), a total gain of +0.55 points (t = 3.24, p = 0.004, d = 0.72). At the end of the four weeks, eight of the twenty students improved by at least one point while the rest held their baselines with no regressions.
Also, both object-control skills which reached significance showed a similar pattern, with ball rolling improving from 3.55 (SD = 1.19) to 4.00 (SD = 0.79), a gain of +0.45 points (t = 2.93, p = 0.009, d = 0.66), and seven students improving, while striking also improved, going from 4.60 (SD = 0.68) to 4.95 (SD = 0.22), a gain of +0.35 points (t = 2.33, p = 0.031, d = 0.52), with five students improving and the rest maintaining their pre-intervention baseline score. Catching also showed the same trend towards improvement, but it did not quite reach significance, going from 3.75 (SD = 0.44) to 3.90 (SD = 0.31), a gain of +0.15 points (t = 1.83, p = 0.083, d = 0.41).
Lastly, skipping and balancing showed the same small but non-significant gains of +0.10 points each (t = 1.45, p = 0.163, d = 0.33), with two students improving on each skill. Running was essentially the same from the beginning of the test to the end, with the mean having an identical 3.15 (SD = 0.93) both times, although this result hides the fact that one student improved and one regressed while the other eighteen remained unchanged.
4.2 Sub-Group Comparisons
I also broke the results down by grade level and gender to see whether the intervention had a different impact across the age ranges of the class and between boys and girls.
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Figure 2: Mean FMS Score Improvements Across Grade Levels
First year students (Grade 1, N = 5) showed the largest relative gains in some skills, improving from 2.80 to 3.60 in jumping and from 3.00 to 3.80 in ball rolling, which had the same gain of +0.80, as well as going from 4.40 to 5.00 in striking, which shows a gain of +0.60. Second year students (Grade 2, N = 7) made their biggest gain in jumping, increasing from 2.86 to 3.57 (+0.71), while showing smaller but similar gains of +0.14 in ball rolling, striking, skipping, and balancing with a slight dip in running (-0.14) as mentioned above. Third year students (Grade 3, N = 8) started the study with the highest baseline scores across most skills and were able to get close to the high point (ceiling) of the rubric by the end of the study, with striking rising from 4.62 to 5.00, catching from 3.62 to 4.00, and ball rolling from 4.00 to 4.38, which all showed the same gains of +0.38.
The pattern that stands out here is that the younger children had more room to improve, particularly in jumping and ball rolling, while the older children were already close to the top of the scale on several skills right from the beginning of the study, and so a smaller gain for Grade 3 in some areas does not necessarily indicate a weaker response to the intervention but just less room to improve before reaching the top of the scale according to the assessment criteria of the rubric.
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Figure 3: Gender Comparison of Mean FMS Score Improvements
A comparison of girls (N = 13) and boys (N = 7) shows that both groups improved across most skills, although not always in the same ones. The boys showed larger gains in jumping (+0.86 boys vs. +0.38 girls) and skipping (+0.29 boys vs. 0.00 girls). Girls, however, showed larger gains in striking (+0.46 girls vs. +0.14 boys) and catching (+0.23 girls vs. 0.00 boys), and they also reached the high end of the scale in striking (5.0). Ball rolling improved for both groups by a similar margin, +0.46 for girls and +0.43 for boys.
The final measurement took place inside the gymnasium for eighteen of the twenty students, but because of absences, two students had to be tested in an outdoor space that I set up to match the testing dimensions and target distances as closely as possible. The scores of these two students did not show any significant negative impact from being tested outside.
4.3 Qualitative Findings
The focus group took place at the end of Week 2, with all twenty students present, and was voice- recorded and transcribed in full. I used Braun and Clarke's (2006) six-phase reflexive thematic analysis process to work through the transcript, noting particulars like equipment friction, spatial autonomy, peer dynamics and competence, and grouping these findings into three specific themes.
Theme 1: Equipment Friction as a Barrier to Play
The game of Transfer the Cones, which had children using ringette sticks to transfer cones from stick to stick while remaining in the same hula hoop or spot, was the greatest source of frustration over the first two weeks. When I asked the group directly whether they had found the game fun, AC said: “Not really,” and several other children agreed with her. SW pointed to an underlying issue which was related to the sticks and the passing, saying, “Because some of them [i.e., people] weren't really holding them right.” AW added to this, noting that the difficulty was not the nature of the game so much as the type of coordination it needed: “It's not easy because some people weren't doing that right altogether.” The game had already produced enough friction during a session in which I had to intervene myself, with children using the sticks in a battle-type manner immediately after game play began, and the focus group confirmed it was not just a few children who were struggling with using the sticks. Overall, the game outcomes and the frustrations that were expressed were enough that I removed it for weeks 3 and 4. When I later counted hands for each game by name to see who enjoyed it, Transfer the Cones only recorded two votes out of twenty, by far the lowest of any game.
Theme 2: Task Modification, Autonomy, and Choice
When the children were given room to modify a game, engagement went up noticeably. During the discussion of Dice Moves, several children pointed out that some children were speeding up a move and starting to run to get to the other side of the playing surface more quickly, which was at odds with the specific locomotor skill the dice roll was supposed to be indicating. WY said, “People ended up running, but I was really skipping,” indicating that she felt that she was doing the game as intended but others were not. EM suggested the game could be fixed by saying, “How about putting spots, so you go from one spot to the next spot... so that way people can go in different directions.” That suggestion was used for Weeks 3 and 4, with floor spots placed at different distances to have more orderly paths and reduce the ‘competitive’ aspect of children trying to finish ahead of the others.
Another pattern was apparent during Knock Down. JD explained that the group had already started adjusting the distances during play, saying, “Sometimes it was hard just to get the one cone, so we started putting it closer [i.e., the setup point], and then we moved the cones back.” When I asked the group how they would want the game changed, SW suggested adding a goal and EL continued the thought, saying, “We can try to hit it into the goal and the net from one cone, and then we can back up.” I adjusted Knock Down for the second half of the study to include graduated distance lines, a target net, and a choice of different striking implements, i.e., different types of bats.
There was also an adjustment that allowed for greater choice for the Ball Toss Relay when the discussion revealed that some children had a ball-texture preference, namely the textured “spiky” ball, while others preferred the smoother, smaller ones. I gave the children the opportunity to use whichever types of balls they wanted for this portion.
Theme 3: Perceived Competence and Sport-Like Elements
Those games that were constructed around a visible target or had a specific scoring element consistently drew more enthusiasm than those without these features. On the subject of Target Bocce, JZ talked about the scoring aspect, saying, “I like scoring the goal at the end,” which HY also agreed with, saying, “That [i.e., scoring] was a lot of fun.” AC's comment on Ball Toss Relay linked enjoyment directly to a sense of her own competence at the task, saying that though she preferred the textured ball for its feel, she also noted “it's harder to catch the big one, the smaller one is a bit easier,” suggesting that perceived success with the object mattered as much as object preference.
After I went through the full list of games by name at the end of the session and counted the votes for each one, the patterns from the discussion matched the overall results. The games of Obstacle Course (20/20), Simon Says (20/20), and Dice Moves (20/20) were unanimously popular, Target Bocce was voted 18/20, Knock Down was 14/20, Ball Toss 13/20, and Puzzle Run scored 12/20. It was only Transfer the Cones which was deemed not to be popular, with only 2/20 children voting for it as a game they enjoyed.
4.4 Linking the Methodologies Together
Looking at the results of the methodologies side by side, the quantitative and qualitative results line up in a way that can help to explain what the numbers alone may not. The strongest and most statistically significant gain was jumping which was linked to the games the children rated most highly and which they played most often, the Obstacle Course and Dice Moves, which were both structured around jumping and hopping movements. The other two significant gains, ball rolling and striking, were linked to Target Bocce and Knock Down, which also scored highly in the vote count and were specifically mentioned for their target/goal aspects.
On the other hand, skipping, which showed the smallest gains, is a skill that is more closely linked to Dice Moves, but would only come up on occasion and, even then, was not always executed from one end of the gym floor to the other. Nevertheless, Dice Moves itself was very popular regardless of its skipping component. Balancing also showed small gains but the game most associated with this skill, Transfer the Cones, was removed halfway through the study due to the challenges described above.




Part 5: Discussion
5.1 Introduction and Synthesis Overview
The purpose of this research study was to evaluate the efficacy of a four-week small-sided games (SSG) physical education intervention, with task constraints, in a multi-age lower elementary Montessori classroom to see if it would increase Fundamental Movement Skills and overall enjoyment during a Physical Education class. Framed as a case study and using a mixed-methods action research design, the study sought to measure quantitative gains in fundamental movement skill (FMS) acquisition while capturing the children's own task perceptions, emotional outcomes, and their role in making adjustments to improve these outcomes. The focus of this discussion, then, will be on bringing the quantitative and qualitative data streams together, as this allows the findings to be compared to Montessori's own account of the prepared environment and how it impacts the development of the child, thus offering a realistic explanation of how constraint-led game structures influenced motor development and physical literacy with this particular class.
Skill Improvements and Unchanged Baselines
The quantitative results revealed that there were various levels of skill acquisition across the seven Fundamental Movement Skills categories that were evaluated. The four-week intervention produced statistically significant gains in three skills: jumping (+0.55, p = 0.004, d = 0.72), ball rolling (+0.45, p = 0.009, d = 0.66), and striking (+0.35, p = 0.031, d = 0.52). Also, while catching did improve, it did not quite reach significance (+0.15, p = 0.083, d = 0.41). Skipping and balancing produced identical, small gains that also did not reach significance (+0.10, p = 0.163, d = 0.33). Lastly, running was unchanged by the end of the study (+0.0, p = 1.000).
However, rather than interpreting some of these unchanged results as evidence that the intervention failed to have a positive impact on those particular skills, these outcomes may be explained in a different manner. When looking at the quantitative scores and combining this with information obtained from the focus group, several factors can be discussed including feedback from object-control games, task constraints, the relatively short duration of the intervention, higher FMS scores for some activities at the beginning of the study, certain features of the assessment rubric, equipment, and game challenges, as well as the degree of autonomy given to the children. The sections below examine these with the ultimate purpose of showing how small-sided, constraint-led games address the physical, cognitive, and social developmental needs of the Second Plane child.
5.2 Improvements of Object-Control Skills such as Catching, Rolling and Striking
An important finding of this study was the notable difference between scores for object-control skills and those for locomotor skills and balancing. Two of the three statistically significant gains, ball rolling and striking, are object-control activities, and the third object-control skill, catching, approached significance. Explaining why object-control competencies responded so readily to the small-sided game intervention warrants consideration of the physical mechanisms underlying these tasks along with Montessori's stress on the importance of concrete learning materials (manipulatives).
Under the Constraints-Led Approach, movement is an ever changing, adaptive behaviour that comes from the ongoing interaction between the learner, the environment, and the constraints placed on a task (Chow et al 2016). To this end, altering the size of the playing area, introducing targets, using different balls with various textures, or imposing a touch rule all create what can be referred to as available affordances for the child (Clemente et al 2012). With this perspective, games such as Target Bocce, Knock Down, and Ball Toss Relay all offer immediate feedback such as when a child rolls a bocce ball toward a target mat, or strikes a ball off a tee and observes the trajectory and outcome, thus revealing immediately whether the force, angle, and timing of the movement were proper.
This immediate feedback closely mirrors Montessori's principle of the control of error being built into the prepared materials themselves (Montessori 1948/1967). For example, a cylinder block that does not fit into a hole indicates an immediate error to the child without any need for adult intervention. This same process applies to object-control games in that a ball that misses the target provides immediate feedback that prompts the child to adjust their movements such as the way they step, the length of their backswing, and the way they release their hand or bat towards the target. This self-correcting loop takes away the need for constant correction from the instructor and can allow the child to have multiple repetitions on their own to refine a particular motor skill. 
The gains that were recorded in these specific object-control skills carry implications beyond this study's relatively short four-week time period. For example, it has been found that it is object-control competence in particular that, when established in early childhood, functions as the primary driver of physical activity participation into adulthood (Stodden et al 2008). Using small-sided games of three to five children to ensure that every child had regular access to the objects (balls in this case) may partly account for the rapidity of these particular skill gains, compared with full-sided games, in which children get fewer touches and spend more time waiting between attempts (Halouani et al 2014). 
5.3 Limitations of the Intervention on Skill Development 
5.3.1 Criteria Regarding Rubric Scores
Two particular features of the testing protocol need some explanation prior to trying to interpret the FMS measurements of catching, skipping, and balancing.
Firstly, every student received a score of “1” for the Ready Position for all seven skills for both pre- and post-testing. The reason for this is that I instructed the students to stand at a particular place before each movement began, which means the child was already being prompted to adopt a ready stance. As such, the Ready Position was marked as present for all the students, but this had the statistical impact of reducing the room for improvement on the skill, and thus placing more weight on the other criteria.
Secondly, the “Absorb force of object” measurement within the catching assessment was difficult for me to evaluate properly given that the equipment used, a soft 6-inch dodgeball, and my underhand toss from five metres away did not create the sort of force requiring children to absorb the catch. The ball was simply able to be caught without requiring their arms to recoil noticeably or their body to step back. This reflects a limitation of the testing style I had used rather than challenges with the children's technique, and so it was given a positive mark across the group. As with Ready Position discussed above, improvement in catching scores rested entirely on hand-tracking and catching with the hands (i.e., not trapping the ball).
These two conditions could account for why catching had such a high pre-test baseline (3.75 out of 4, SD = 0.44). With Ready Position established by my instructions and force absorption essentially unobservable, the remaining score depended on whether a child moved their hands to meet the ball or allowed it to strike their chest. In this regard, three children were able to progress from chest trapping to hand-catching mechanics over the course of the four-week period, raising the post-test mean to 3.90 (SD = 0.31, p = 0.083) but not enough to show significance.

5.3.2 Limited Time for Skill Development of Skipping and Balancing
The modest gains in skipping and balancing (+0.10 each, p = 0.163) could be attributed in part to the nature of these skills. In this regard, it has been found that fundamental movement skills can vary considerably in their biomechanical complexity (Goodway et al 2019). For example, skipping requires a complicated locomotor pattern involving rhythmic weight transfer and contralateral arm and leg opposition, while balancing depends to a large degree on core stability and control which typically develops more slowly. It has been shown that the consolidation window for skills which have a higher level of complexity is about six to eight weeks (Goodway et al 2019), essentially going beyond the four-week duration of this study. It is therefore entirely plausible that children were in a still-early phase of skill development for these two movements when the post-test results were measured.
On the other hand, jumping shows us a different type of result, having reached significant improvement within the same four-week period (+0.55, p = 0.004) as well as having the biggest effect size (d = 0.72, medium-large). This could be reflective of the number of repetitions that children performed throughout the study, since jumping was involved in the two most popular games of the intervention, namely Obstacle Course and Dice Moves, both of which scored highly for their enjoyment level. The high rate of voluntary repetition offered by these games, especially Obstacle Course, appears to have supported the more rapid development of jumping mechanics. Balance practice, by contrast, was substantially reduced during weeks 3 and 4 due to the removal of Transfer the Cones. This disruption likely reduced the opportunities to practice balance in the last two weeks of the intervention, offering a possible additional explanation for the non-significant gain observed.
5.3.3 Unchanged results for Running
Running appeared relatively unchanged in terms of improvement but this result may have an explanation other than a failure of SSGs to improve skills over a period of time.
The running score remaining unchanged could reflect the extent to which good running mechanics had already been established prior to the intervention. Woods et al (2015) found that spontaneous chasing games (i.e., tag) account for a large proportion of free, unstructured recess time for children at the primary level. This suggests that running is basically ‘practiced’ on a regular basis without any necessity of formal instruction at this age. When we look at the group’s initial baseline running score (3.15 out of 4), we note that it was already advanced from the outset. Also, in post-testing, eighteen of twenty students demonstrated identical mechanics, while one gained a point in arm drive, and one lost a point due to trunk sway on the turn, producing a net result that was the same from the beginning of the study to the end. This result suggests that running may already be an established movement habit at this age rather than a skill which an intervention could significantly improve within just a few weeks.
5.3.4 The Ceiling Effect for Striking
Striking demonstrates another interesting result somewhat similar to running and is consistent with the concept of a ‘ceiling effect’ (Thomas et al 2015). The group’s baseline striking score was already high (4.60 out of 5), with thirteen of twenty students demonstrating proper age-appropriate mechanics prior to the intervention. When most of a group already starts near the upper limit of a measurable scale, the room for measurable growth, according to the specific assessments of the rubric, is naturally limited. Despite this, the seven students who had not yet mastered the skill did so over the course of the study, thus raising the post-test mean to 4.95 out of 5.0, enough for the group improvement to reach statistical significance (p = 0.031, d = 0.52). This suggests that a statistically significant but relatively small gain in a higher measured initial baseline skill, such as striking or catching, should not necessarily be considered a weaker outcome than, say, a larger gain observed in a skill that had an initially lower starting point or baseline since it may instead reflect the limited room that is available for improvement according to the criteria of the rubric that was used.
5.4 Agency, Enjoyment and Self-Determination 
The overall high level of engagement observed in the study is supported by the tenets of Self-Determination Theory (SDT), which considers that motivation and ongoing participation depend on three basic psychological needs, namely autonomy, competence, and relatedness (Ryan & Deci 2017). The qualitative findings parsed out of the focus group support this idea.
In a traditional, teacher-centred physical education class, the inherent structure could restrict student autonomy, especially where fixed instruction and rigid task structures are used constantly, which has been shown to be associated with both reduced motivation and disengagement (Faulkner et al 2008). This intervention was designed to work on the Montessori principle of freedom (with conditions) within a prepared environment in which the instructor needs to establish the space, materials, and gameplay which is to be used, give an initial lesson or demonstration, and then withdraw from the task to allow the child's engagement with the activity to develop on its own (Montessori 1948/1967).
The significance of the last part of this process was revealed during the mid-study focus group in which children were invited to identify difficulties with the existing games and offer ways to modify the games, revealing that some had already done so with certain activities. This discussion showed that children in this age group were quite capable of identifying task constraints and problems when they were given the opportunity, as well as having the ability to come up with workable solutions.
In the case of Dice Moves, several children observed that running was counter to what the game was supposed to do if skipping was the directed activity. WY articulated this by saying, “People ended up running, but I was really skipping.” In response, EM proposed a constraint of, “How about putting spots so you go from one spot to the next spot... so that way people can go in different directions.” This also had the effect of creating different distances, which may have led to less ‘racing’ to beat others to a finish line. The spot suggestion was implemented for Weeks 3 and 4, and appeared to resolve the difficulties in that children completed the jumping and skipping sequence along defined pathways without the breakdown in form that had happened in earlier sessions.
As alluded to earlier, a related but somewhat different type of autonomy appeared when the children handled the difficulties in Knock Down in that they did so without waiting for adult intervention. JD explained that the initial target distance had proven too demanding, saying, “Sometimes it was hard just to get the one cone, so we started putting it closer, and then we moved them back.” This small but illustrative moment of children recognizing their own capacities and regulating their own responses in real time so that the task felt achievable points to the importance of the feeling of competence. Ryan and Deci (2017) consider competence to be a basic psychological need and this offers a plausible explanation for this behaviour. In this light it is also illustrative that rather than giving up when the outcome felt unachievable, or waiting to tell the instructor and have them adjust the game for them, the children took the initiative to change the activity themselves so that it could be achievable while, importantly, still remaining challenging.
When asked how they would want to change the game, SW suggested adding a goal (net), and EL also said, “We can try to hit it into the goal and the net from one cone, and then we can back up.” This result is consistent with the finding that manipulating task constraints can help children generate their own challenges within a game (Ometto et al 2018) and also with the idea that a deepening engagement with a skill often comes about once the children themselves recognize their own growing competence (Webb et al 2006). The staggered/tiered distance lines and having their own choice of a striking implement which were introduced for the second half of the study were a direct response to this part of the focus group discussion, essentially creating a new structured game with what the children had already begun doing informally.
5.5 Cooperative Structure and Peer Friction in Transfer the Cones
Initially, Transfer the Cones was intended as a cooperative task, requiring a group of children to coordinate in lifting and moving cones from one end of the area to the other with each child in a stationary hoop and holding a long implement (ringette stick). In reality, this cooperative structure created more social and behavioural challenges than other games did. During weeks 1 and 2, several children used the ringette sticks inappropriately, requiring direct intervention by the instructor, and at least one exchange between children escalated into what I considered a minor argument. When this incident was mentioned in the focus group, SW offered the explanation that it was a lack of coordination within the group rather than the equipment itself that was the source of difficulty, saying, “Because some of them, people weren't really holding them right.” AW's response went along the same lines, suggesting that the difficulty lay with several people rather than one: “It's not easy because some people weren't doing that right altogether.”
Taken together, these comments suggest that when a cooperative task requires a skill which some children have not yet developed, the resulting difficulty is more likely to be attributed to another child’s performance more likely than to a failure of the task design itself. This can then lead to a social dynamic where some children are pressuring others to behave in a certain way, which is an outcome that the game had initially been designed not to produce. In this light, it is important to note that one of the main goals of PE, namely building physical literacy, is not a purely physical construct. It also carries with it social and mental aspects alongside the physical ones (Whitehead 2019), and when the social demands of a task exceed what a group can comfortably manage, the benefits of the activity can be undermined even if the physical objectives are met (Bredin & Warburton 2021). This is consistent with the broader finding that children's enjoyment during physical education is shaped as much by peer dynamics as by the instructor (Domville et al 2019). All of this suggests that removing the game of Transfer the Cones after week 2, instead of keeping it to match the instructor’s hopes that a cooperative game would eventually become enjoyable, was the right response. It was also a valuable lesson on how social friction and conflicts could undermine the goal of group enjoyment that certain cooperative tasks seek to create. Also, in response to this experience, voluntary choice stations were introduced for the last portion of the classes in weeks 3 and 4, allowing children to opt out of any activity at the end of the session.
Part 6: Conclusion
6.1 Pedagogical Alignment with the needs of the Second Plane Child
One of the principal aims of this research was to evaluate how effectively small-sided, constraints-based PE games aligned with the developmental characteristics and needs of the Second Plane child (ages 6–12). In Montessori theory, the transition from the preschool years (First Plane, ages 0–6) to the elementary years (Second Plane, ages 6–12) is marked by significant psychological and social shifts (Montessori 1948/1989; Montessori 1948/2007). Whereas the First Plane child is driven primarily by a need for order and physical independence, the Second Plane child has a different set of needs and goes through a different sort of self-development characterized by social construction, moral reasoning, peer belonging, and collaborative work (Ames & Sacks 2021; Montessori 1948/2007).
In the elementary Montessori classroom, academic learning is deliberately structured around this need, with lessons generally given to small groups of three to five students (Ames & Sacks 2021; Montessori 1948/1989) with the opportunity for the children to develop their skills learned in the lesson together in a group, albeit independent of direct teacher supervision. These small peer groups work together over extended periods on such activities as multi-digit division using Racks and Tubes, composing grammar sentences or stories, or conducting science experiments (Ames & Sacks 2021). This small-group structure aligns with the Second Plane child's developmental needs for social interaction, peer instruction, and collective problem solving (Ames & Sacks 2021; Montessori 1948/2007).
Traditional elementary physical education programs do not always match this profile when they organize classes into full-sided team sports, such as full-sided soccer games, or long, isolated drill lines with long waiting periods (Faulkner et al 2008; Rocamora et al 2019). In a full-sided game of, say, soccer, a single ball tends to be dominated by the most athletic and highly skilled players, while the less skilled ones remain isolated on the peripheries of play, rarely touching the ball, or even not touching it at all during an entire session (Halouani et al 2014). This kind of exclusion would naturally have a negative impact on perceived competence and works against the Montessori principle of self-directed learning (Montessori 1948/1967; Stodden et al 2008).
Small-sided games allow for a feeling of competence and self-directed learning to occur by reproducing within the gymnasium many of the same group structures already present in the classroom. Reducing team or group configurations to four, six or eight students and playing on appropriately sized playing areas ensures that every child is closer to the action, able to experience frequent contact with the ball/puck/manipulative and shares a feeling of being responsible for the outcome of the game (Clemente et al 2012; Halouani et al 2014). In a 3v3 soccer small-sided game, for example, no person can withdraw from play without it impacting the result and every participant is engaged in every aspect of the activity throughout its duration, including passing, receiving, moving into space, and making tactical decisions (Fernández-Espínola et al 2020).
Small-sided game formats also appear to support a similar type of social structure that is found in the multi-age Montessori classroom. In a lower elementary classroom spanning Grades 1 through 3, older third year students naturally take on leadership roles, offering guidance and having an influence on first- and second-year students whether by example or direct instruction (Ames & Sacks 2021). This was apparent in the focus group. Discussing the cooperative relay games, EC remarked, “It's fun... I prefer hockey, but this is fun,” while older students such as HY and EM were observed helping younger children set up target distances and understand scoring rules. 
Finally, this small-sided game approach to movement is very much aligned with Maria Montessori's broader philosophy of Cosmic Education (Montessori, 1948/1989), which presents the world as an interconnected system in which every part plays a crucial role in supporting the whole structure. Framed in this manner, physical education formed around small-group game structures, where children learn to adapt to rules and task constraints as a group, work through peer conflicts, create new structures together and ultimately support one another's development is not simply a break from the rest of the school day but a genuine expression of Cosmic Education in its own right, with each child playing a crucial role in contributing to the development of others, as well as learning about social connectedness and responsibility and, importantly, creating their own self-construction, which is what a Montessori education is ideally intended to offer to the child (Montessori 1948/1989; Whitehead 2019).
6.2 Methodological Integration and Key Takeaways
A strength of this case study which used action research was its mixed-methods design, which allowed the quantitative motor outcomes to be checked against the children's own qualitative accounts, as well as against the conditions where testing and gameplay actually occurred. Quantitative scores can demonstrate by themselves that, indeed, a change occurred but these numbers alone cannot explain exactly why it occurred or how the participants experienced the process that produced it (Creswell & Creswell 2018). Conversely, qualitative feedback alone lacks the more empirical, numbers-oriented standard that is required to establish if genuine skill development actually took place. Bringing the two together, drawing on different data streams, was the whole point of the design. These streams included quantitative motor scores, which were standardized rubric measurements which sought to measure statistical significance (p < 0.05) and effect sizes (Cohen’s d) across seven FMS categories, the qualitative focus group transcript, which was analyzed through reflexive thematic analysis of the children's own words, capturing task perceptions, emotional responses, and equipment friction; and finally the action-research aspect, where changes were implemented according to the children’s responses, allowing for self-determination to be fostered.

6.3 Overall Conclusions
The overall conclusions of the study, then, can be summed up as follows:
First, small-sided games appear to drive genuine, statistically significant gains in motor skills. These brief, narrowly focused games, played in small groups with concrete manipulatives, produced significant improvements in jumping (p = 0.004), ball rolling (p = 0.009), and striking (p = 0.031), most plausibly through a combination of high repetitions and immediate, object-based feedback discussed above.
Second, equipment needs to be actively managed rather than assumed to be neutral. More demanding equipment, such as the ringette sticks used in Transfer the Cones, introduced social friction that led to task breakdown.
Third, the rubric and initial setup need to be considered as being potentially non-neutral. For example, the soft-ball catching protocol limited how much of the rubric could meaningfully vary. For an action research project, these issues would ideally be identified and addressed early on as the study progressed, rather than only noted afterward, as is the case here.
Fourth, student involvement in game design appears to have meaningfully supported engagement. Giving children a genuine role in adjusting game constraints such as setting floor spots, creating distance markers, and choosing between activity stations at the end of the sessions aligns with the basic psychological needs for autonomy and competence described in Self-Determination Theory (Ryan & Deci 2017).
Fifth, small-sided games appear very well suited to the Montessori physical education model at least for lower elementary students (ages 6 – 9). The small-group structure, use of concrete manipulatives which have built-in control of error, and support for multi-age collaboration all mirror features already present in the Montessori classroom, suggesting that this approach offers guides and PE specialists a workable, evidence-based model for delivering physical literacy within the Montessori idea of Cosmic Education.
Taken as a whole, this research suggests that physical education within a Montessori setting is best supported by small-sided games built around flexible task constraints. Structured this way, physical education can offer every child, regardless of initial skill level, a genuine opportunity to build movement competence, sustain motivation, and ideally start a lifelong relationship with physical literacy.
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Appendix 2: Focus Group Transcript
Nripatri: Okay. So, I’m recording you now. This is a focus group we’re doing, that’s what it’s called and, okay, so KW, wait HF, HF, yeah, you can just sit right here.
Okay. So, what we’re doing right now is we’re just going to go over some of the things that we’ve done over the past couple of weeks and, when we’re talking, I’ll ask you to raise your hand, and then I’m going to say your name so that I know who’s talking. I know it’s going to be who it is, but I just have to say that regardless.
So firstly, uh, we’ve been doing these uh, games for about 2 weeks. Most of you have done it. Okay, I know, yeah. PM, you yeah, you have missed one. And who else has missed some [SW raises hand]. Okay? What, I know JF, you did.
So. Let’s look at some of the games we were playing. I’m going to go through a list of, first of all, who was finding them kind of fun. Okay, who likes them? RV [ PE Assistant] 
Can you take a picture [15 hands were raised] Keep it up your hand if you like them, like doing this like this.
Okay, uh, let me count. Wait, I think everyone’s here. Yes. How many of you like at least one of the games? Okay, good.
So, tell me right now, I’m going to go through each of the games and tell me what some of the games are and what you think about them. What about the puzzle run? Okay, who likes that one? What do you like about it, AC?
AC: I like that it’s, you have to try to figure things out.
KC: It’s kind of fun.
Nripatri: Now, we used more pieces this time. Do you think we should have more or less?
HF: I like the way it was right now.
EF: I like when you made the face.
Nripatri: Was the face the easiest? Yeah. What’s that, OW?
OW: I thought the same thing.
Nripatri: Okay, good, good. So, we also have the ball toss going back and forth. Was that one fun? What did you think about that?
JF. It was fun using the really big ball
AC: I like the using the spiky one though [there is an inflatable ball which has some protrusions] but it’s harder to catch the big one. The smaller one is a bit easier
Okay, yeah, that’s right.


Nripatri: SW, I noticed that you were like throwing both ways, overhand, underhand.
Who thinks it’s easier to catch it?
SW: I don’t know, maybe when the ball is thrown underhanded.
Nripatri: You’re nodding. You agree with that, EC?
EC: Because the ball goes higher up in the air and it’s a lot more, uh, you can throw it.
Nripatri: Then we had the moves .You rolled the dice and called out the move. Who liked that one? [Most children raised their hand]. Okay, almost all of you.
NF: Yeah, but sometimes HF was trying to hog the dice.
Nripatri: Okay, but we all everyone took a chance, right? So, that one was a little bit better.
Okay, and one of the things is I noticed that some of you were doing some racing instead of doing the moves
WY: People ended up running, but I was really skipping.
NF: I wasn’t really running.
Nripatri: Okay. So, you were trying to skip.
WY: Well, it says hop and NF said, I wasn’t hopping. You weren’t, you were running.
NF: And no, I wasn’t, I was hopping.
Nripatri: So, How, how can we change that? Does anyone have any ideas of a good way to change that particular game? Or to make it so that people are, well, just make sure everyone’s doing the right way.
PM: What about if we tried, everyone was doing something different
Nripatri: That could be difficult.
EC: How about putting spots. So you go from one spot to the next spot.
Nripatri: So, sometimes you have a short hop, other times you have a big hop. What about that?
EC: Like, so that way you’re not, everybody’s, people can go in different directions.
Nripatri: We can do that. We’ll change that. Will make it more spots.
Nripatri: Who about bocce? Do most people like bocce? Okay, about one, two, three, 13.
If you like bocce, okay? Uh, was there any particular part of the bocce you like the most?
JS: I like scoring the goal at the end.
EC: That’s good.
HW: that was a lot of fun.
Nripatri: So, rolling the ball all the way down there. Did any of you find it was easier, um, throwing the ball really hard all the way down the floor or was it easier getting to a small target?
HF: it was easier going for the small target because it’s closer.
HW: It was easier throwing the ball as far down as you could.
Nripatri: What about the knockdown, putting the cones there? I noticed that some of you were changing that around. Was that because, can you tell me why that was?
JF: Sometimes it was hard just to get the one cone, so we started putting it closer, and then we moved the cones back.
Nripatri: I also noticed that some of you were just hitting the ball to each other across the table.
Was that fun?
Many children: Yeah, that was fun.
Nripatri: So how can we change that? I mean, what do you think we could do with that?
Do you want to do it that you can knock the balls or pins off the table.
HW: we were, we can try hitting each other with the ball also.
Nripatri: Well, let’s not do that. Um, So how can we change this in a way that maybe we can make it so that you’re doing that, what do you think?
HL: We could move the ball from, we could move the different targets.
SW: Put a goal at the end.
Nripatri: Okay, a goal.
EF: And then we can take a ball and we can try to hit it from the hit into the goal and the net. From one cone, and then we can back up.
Nripatri: Okay, so put cones at different levels.
EC: Put the cones at different levels.
AC: Like, like, separate them a little bit, and then when you separate them, you can have one that’s a bit what’s further, one that’s closer.
NW: And we can put points on them also.
Nripatri: Well, you can put points on them if you want to, NW. So, we can try that.
And do you want to try also the cones on the chairs or just you want the cones in the distance to try to see if you hit the ball?
EF: We want to try to hit the ball far.
Nripatri: Who wants to try that? [Many children raise their hand] You know what? I’ll give you that option. I’ll put a net up there. If you want to hit into the net, you can, if you want to not the cones off the table with the bat, you can also do that. I’ll make sure you have enough cones for that, okay?
Okay, now transfer the cones. That’s the one you had on the ring yet stick. Now I had to stop a few of you. I’m not looking at you, EF, from using them as swords.
EF: What? [laughs]
Nripatri: I saw some of you were getting into a little bit of an argument.
SW: Because some of them, people weren’t really holding them right.
Nripatri: Well, that’s it’s called the cooperative game. You trying to cooperate together.
AC: Yeah, but it’s not easy because people some people weren’t doing that right altogether, okay? Okay?
Nripatri: Did you find that game very fun?
AC: Not really [others concur] 
Nripatri: Okay, people, you know what? Maybe we should just, we can get rid of that one.
We don’t need it. Okay. Okay, what about the obstacle course? Who liked that one? [All hands go up] Okay, everybody liked that one. So, I noticed that somebody you were changing things around, you were making jumps. What were you doing with those jumps? HF, I noticed that you were jumping.
HF: Yeah, I had the beanbag on my head and I was trying to throw the beanbag.
Nripatri: No, no, not the throwing, the jumping.
HF: Oh, oh, I was trying to jump from one part to the next inside the hoop. And then I was, uh, you know, seeing how far I could jump in the hoop and move it backwards.
Nripatri: Okay, what do you mean by backwards?
HF: Just try to move the hoop a little bit more that way.
Nripatri: Okay, sure. And we have Simon Says, which we’ll keep at the end. So, I’m going to just ask a few questions here. I’m just going to get some numbers here.
Who felt bored by these games? Okay, WY. Anyone really dislike it? Or did you have, did you enjoy at least some games? Okay, I want you to enjoy at least some. Do you prefer these games like this or do you prefer like the big sports?
JW: I like dodgeball.
NF: When are we going to play soccer? Are we going to play soccer like in the winter or are we going to do it again?
Nripatri: Okay, that’s another time, right now we’re just talking about this. We’re going to have all our games, but we’re going to just practice this.
But does anyone think that these games are things that they would like to do once in a while? OK, most of you are saying yes or nodding, can you put your hands up. Ok, wow, that’s almost all of you. EF, what are you saying?
EF: Yeah, it’s fun. I prefer hockey, but this is fun.
Nripatri: So, uh, I don’t want to go too on, on too much longer here, we have to get back.
Let’s just do a quick show of hands. Who liked at least one of the games? Okay, that looks like everyone. Who liked, you know, okay, who’s what was your favourite game?
I’m going to go through all the games here and tell me whether you like them and you can put your head up as many times as you want.
Who liked the puzzle run? [12]
And RB, can you just maybe take a picture, because we don’t have, I don’t want to do all the counting, can you just take a quick photo, and then I’ll count them afterwards, okay?
Who like the ball toss? [13]
The dice? [20]
Bocce? [18]
Knockdown? [14]
Transfer the cone? [2]
Obstacle course?[20]
Simon Says? [20]
Okay, so that’s it for this, we can start getting ready now.
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Figure 1: Pre- vs. Post-Intervention FMS Mean Scores (N=20)
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Figure 3: Gender Comparison of Mean FMS Score Improvements
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