From non-reaching to reaching: A micro-analysis of group differences in movement behavior around reach onset.
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ABSTRACT
The onset of reaching during infancy, a critical milestone influenced by developmental experiences, is the focal point of this research study. The individual differences in these experiences may significantly impact when infants achieve this milestone. Traditionally, the study of reaching onset has focused on the interplay between the visual and motor systems, with researchers often overlooking the motor system. However, a detailed analysis of motor behaviors is warranted, given the extensive research on the visual-motor system. This study, therefore, not only fills a gap in the existing research but also makes a significant contribution to the developmental psychology field and child development by shedding new light on the motor system's role in reaching onset.
The current study analyzes six infants' behavioral and kinematic changes around the onset of reaching. Further, the infants were categorized into two groups based on age at reach-onset: early and late reachers. Using observational data and based on a literature review, movement activities, such as mouth and face contacts and midline hand clasping, were identified. Frequency, duration, and kinematics were analyzed to determine infants' developmental changes around the week of reach onset. 
Results show that differences between early and late reachers in attaining this milestone are linked to overall activity and transitions from non-reaching to reaching behaviors. Early reachers displayed increasing movement events as they approached the time of reach onset, and these events decreased following when they reached. On the contrary, late reachers displayed minimal movement events until the onset of reaching, at which time they increased their events significantly until the last week of observation. These findings indicate that early reachers are more active and must dampen down their activity to reach successfully. Alternatively, late reachers require a ramping up in their activity levels once they have developed reaching.
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INTRODUCTION AND GENERAL INFORMATION

[bookmark: _Hlk169177836]Imagine Liam, a newborn, waking up to a new day of visual exploration. He lies on his back in his crib, with a small mobile above him slowly rotating, capturing his attention. A musical lightbox on the side of the crib plays soothing music and projects star-shaped lights on the ceiling. The room is filled with natural light, gently warming the crib. This is Liam’s world, filled with a wealth of sensory experiences- the sight of the mobile, the warmth of the sunlight, the softness of his crib sheets, and the sound of the music. 
We fast-forward 15 weeks. Having been extending and contacting his arms and legs for weeks and gaining proprioceptive experience, Liam extends his arm and hits a small jingling toy in the crib. He extends his arm again, and he misses. He extends a leg, but nothing again. He extends his other arm, and again, nothing; finally, after innumerable movements, the contact and subsequent ring of success is heard. In a single spark of a moment, he has crossed the threshold from passive experiencer to active agent in his environment. Liam may take another week or two before reaching consistently. However, his first and most crucial step has been taken. The extent to which Liam could interact with his environment was limited until the emergence of the milestone that unlocked active autonomy, the reach-onset.
A vital moment in early infancy is the onset of reaching. The genesis of this skill signifies an essential turning point in the infant’s life: a shift from passivity to active agency. Before reach-onset, infants’ environmental interactions are limited to vocalizations, visual exploration, and tactile stimulation, limited to their immediate surroundings. Following the onset of reaching, infants gain more autonomy and begin to directly influence their environment while learning more about the relationship between cause and effect through their actions and perception of those actions' outcomes. The months of motor and visual experience leading to reach-onset in early infancy are crucial to the emergence of reaching. The infants’ initial spontaneous movements are selected from all possible movements defined by muscle extension and flex and joint degrees of freedom in the shoulder, elbow, wrist, and fingers. These movements are enlisted for motor movements that are then compared to a desired goal and adjusted as necessary in developing prehensile control that is later selected for successful reaching (Jordan, 2018; Michel, 1991; Pew, 1966; Thelen, 1991). However, the path to this milestone depends on the individual and the development of multiple essential systems, including motor, visual, and proprioception, as well as their subsequent convergence. Specifically, reaching is not dependent on any single system but rather the accumulation of these intricate systems dynamically intertwining (Thelen, 1991). Simply put, infants develop and master the skill of reaching, as with many skills, through repeated exposure to trial and error while observing the outcomes of those attempts to obtain a desired target or outcome (Thelen, 1991). Following the first contact with an object, infants quickly begin replicating the action to satisfy an intrinsic motivation to achieve the effect again (Corbetta, 2021).
	Over the last several decades, the onset of reaching has been researched in many aspects of the skill: the role of vision (Berthier et al., 1996; Clifton et al., 1993; von Hofsten, 1977, 1982), movement speed, and kinematics (Thelen et al., 1993, 1996), behavioral frequency (von Hofsten, 1991; White et al., 1964), and behavioral change around reach-onset (Corbetta et al., 2014; Thelen et al., 1993, 1996). These studies focused primarily on aligning the visual and motor systems in service to the emergence of reach-onset and hand-eye coordination and consisted of macro-observations across multiple months. Few studies, however, have followed infants on a micro-observation scale to describe the qualitative and quantitative changes surrounding the weeks of reach-onset in detail (Corbetta et al., 2014; Thelen et al., 1996; von Hofsten, 1982, 1991; von Hofsten & Lindhagen, 1979). Furthermore, the role of vision in reach-onset has been a topic of debate for the past few decades(see Bushnell, 1985; Corbetta, Wiener, et al., 2018; White et al., 1964 for review).
The visual system's role was first intertwined with reaching and the motor system by Jean Piaget (Piaget & Cook, 1952). Piaget laid the foundational understanding of the role of vision in reaching, which he termed visually guided. He proposed that infants utilize visual information to locate their hands' position to a target to close the gap and complete the reach. The alignment of the visual and motor systems gave way to an infant's hand-eye coordination and resulted in more precise reaching over time. Infants exhibited this action through repeated visual fixation shifts from hand to target and back as their hands drew closer to the target, constantly observing the approximation of the hand to the target object. This resulted in contact with the target object. Therefore, developing hand-eye coordination was necessary for the emergence of reaching; specifically, the visual component was paramount. This sparked decades of research into the relationship between the visual and motor system.
	Over the following decade,  studies (Lasky, 1977; McDonnell, 1975; von Hofsten, 1977; White et al., 1964) have reported infants producing Piagetian-style reaching in early infancy. However, in the last few decades, reaching has moved from visually guided to visually elicited (see Corbetta, Wiener, et al., 2018). Von Hofsten (1979) argued that the visual system aligned with a proprioceptive-haptic-feedback system rather than converging with the motor system. Corbetta (2021) further expands upon this point, suggesting that the visual system aligns with a proprioceptive-tactile-motor system, placing the motor system back into the process, which results in the combination of the visual and motor spaces. Both of these positions argue that while vision is essential to the onset of reaching, proprioception, the sense of one’s body’s proximity to itself and its surroundings, plays a crucial, if not paramount, role in reaching. The importance of proprioception was further illustrated by research that obfuscated visual feedback of infants’ hands when reaching (Clifton et al., 1993; Robin et al., 1996) as well as Corbetta et al. (2014) and Connell (2020) neither of which reported Piagetian-style reaching.
	Regardless of the degree to which vision impacts reach-onset, it is a component of the intertwining systems, visual, motor, and proprioceptive, that promote the emergence of reaching. The trial and error inherent in novel reachers as they practice and fine-tune their movements to obtain an object is not limited to the visual system. Still, vision is nonetheless a readily available source of information that infants integrate into the cause-and-effect observations, the perception-action loop, that intrinsically motivates the development of reaching. As such, the role of vision has been widely studied in contrast to the proprioceptive-tactile-motor system. To highlight the complexities of this system, we turn to behavioral and kinematic changes exhibited by infants during the weeks around reach-onset.  
	While some studies, such as those by Thelen et al. (1996), have explored reach onset kinematics on a micro-analytical scale; the focus has predominantly been on tracking behavioral changes over more extended periods, as highlighted by von Hofsten (1991). However, when considering the developmental progression of movement experiences leading to reach-onset, the first weeks of experience yield significant differences (Corbetta et al., 2014). Although not primarily concerned with kinematics, Corbetta et al. (2014) noted that infants with just five weeks of reaching experience exhibited similar patterns to their nine-month counterparts who had been reaching for about five months. Hence, conducting micro-analyses of behaviors surrounding this milestone is imperative for a comprehensive understanding of reach-onset development. What is currently lacking in the kinematic literature on infant reaching is a meticulous examination of the behavioral transition from pre-reaching to reaching, along with its frequency and change.
	This study aims to underscore the importance of microanalyses in infant object-elected-non-reaching movement behaviors and kinematics while expanding upon the existing groundwork in this area. To achieve this objective, I will offer a concise overview of the historical progression of visual systems studies related to infant reaching, highlighting the transition from visually guided to visually elicited behaviors. Following this, I will delve into the field of infant non-reaching movement behavior and kinematics, which constitutes the primary focus of this study. Additionally, I will endeavor to present a quantitative depiction of developmental change around reach onset.


[bookmark: _Toc173185040] 
LITERATURE REVIEW
[bookmark: _Hlk169177914][bookmark: _Toc173185041]Motor Experiences: Pre-reaching Movements
	Research on pre-reaching movements highlights distinct differences across various age groups leading up to the onset of reaching, typically considered to occur around four months of age (von Hofsten, 1979). Studies categorize these differences into monthly intervals, providing insights into the developmental trajectory of arm movement skills during infancy.
[bookmark: _Toc173185042]Newborn to One Month Old
	Research on infant motor development suggests that newborns exhibit spontaneous movements toward stimuli in their environment. For instance, studies like those conducted by van der Meer (1997) indicated that infants move their hands toward light sources more frequently than when no light is present. Von Hofsten (1982) observed that newborns frequently use forward arm extensions when presented with small objects while in a seated position. The researchers presented the infants with graspable, small, and made-from-cloth objects but did not show grasping motions at this age. White et al. (1964) Documented infants swiped at objects near them but not at objects further away. Von Hofsten (1979) noted that infants rapidly extended their arms toward objects, which he termed ballistic movements. He suggested that these actions were an unplanned reaction to visual stimuli rather than a planned reach attempt. These findings collectively highlight the early emergence of motor behaviors in infants, underscoring the dynamic nature of their interactions with the surrounding world.
	By one month old, infants begin to produce ample spontaneous movements, potentially resulting in the ontogeny of their proprioceptive bodily mapping. White et al. (1964) reported that infants at this age produced jerky arm and head movements in the presence of objects. They argued that this was an innate visual and motor response that lacked coordination. Infants’ movements appear reactive and triggered or elicited by visual stimuli. This is especially true for moving objects in their environment. 
[bookmark: _Toc173185043]Two to Three Months Old
In the following two months, infants exhibited notable motor and visual development. Von Hofsten and Fazel-Zandy (1984) observed that at this age, infants’ arm movements increased in the presence of objects but were not directed toward the objects. They further observed that while the infants produced fewer arm extensions toward the object, the movements produced were increasingly fisted hand movements as opposed to the open hand swiping observed in the first month of life. While open-handed movements did occur, they were seldom and not directed toward the object. White et al. (1964) argued that these arm movements were due to an emerging awareness of objects within their reaching space, as they could now visually focus on objects up to five inches away. Despite not engaging in reaching actions, infants now fixate on stationary objects within their visual field, indicating a departure from object-movement-dependent visual fixations of one-month-olds. 
By three months, infants exhibit more reach-like movements than in previous weeks, which can be considered pre-reaching. Lee et al. (2011) observed these pre-reaching movements in infants who produced arm extensions to objects. White et al. (1964) argued that the lack of grasping disqualified the infant's movements as pre-reaching but identified them as spontaneous, like the previous months. 
Alternatively, Bhat and Galloway (2006) found that infants produce slower and fewer movements when presented with objects, suggesting a transitional phase in motor skill development during this period. Whether these movements are labeled as pre-reaching or spontaneous reaching, the qualitative differences, fast and frequent or slow and infrequent, may stem from differences in experimental conditions, operationalizations, and stimuli used to elicit behavioral responses, highlighting the complexity of infant development.
[bookmark: _Toc173185044]Four Months Old
At four months old, most infants achieve reach-onset a week; this onset is marked as the week of first contact with the object (Clifton et al., 1993; Corbetta et al., 2014; Lee et al., 2011; Thelen et al., 1996), the fourth object contacts (Berthier et al., 1996), or the week at which the proportion of reaching is three times higher than the previous weeks (Bhat & Galloway, 2006). This onset indicates considerable progress in infants’ motor development towards more adult-like reaching and grasping, maintaining sole control of an object in their hands. Corbetta and colleagues observed that the coordination of the visual and motor systems is not yet in place. Object-contact and looking locations do not match accumulated looking, initial, or last fixation (Corbetta et al., 2014). The nearing of reach onset is marked by intense fixations of the infant on objects, as well as slower lock-in arm movements; lock-in refers to the excessive rigidity of the arms, presumably in an attempt to control for a wide range of motion of each joint  (Corbetta et al., 2014; Corbetta, Wiener, et al., 2018; Jordan, 2018; Thelen et al., 1993). This period of approaching reach onset may stem from a combination of factors, including a lack of practice in the exact correct sequence of movements needed to attain an object (Corbetta, DiMercurio et al., 2018; Jordan, 2018) and freezing of degrees of freedom for infants to perform desired motions, resulting in rigidity of the arms (van Den Berg, 2000).
Research by Bhat and Galloway (2006) noted that infants increase their arm movements as they approach the onset of reaching. These movements are not necessarily toward objects. At this time, unilateral movements involving one arm or arm movements independent of each other give way to bilateral movements, in which both arms move in a near-mirrored and synchronous motion. This bilateral motion culminated in midline-hand-clasping by four months, indicating progress toward grasping (White et al., 1964). Lee et al. (2011) reported that the first goal-directed attempts toward objects begin, marking a significant milestone in motor development. Lee identified the change from object-oriented movements to goal-directed attempts by a decrease in the level of jerky moments that was significantly lower than in previous weeks and continued in the later weeks from 4 to 5 months of age.
As infants at this age make their first contact with objects, they associate the success of the contact with their postural position, preceding arm movement, and sensory feedback from tactile, visual, and proprioception (Williams et al., 2015). Bakker et al. reported that posture plays a crucial role in reach production, with infants in a supine position producing more reaches than when seated (2010). Conversely, de Graff-Peters et al. (2007) found that infants produced more events in the seated position than in the supine. In the first few weeks of reaching, there are frequent movement unit changes in the reach trajectory reminiscent of corrections in the reach that signify less efficient and novel reaching (von Hofsten, 1979). While both Bakker et al. and de Graff-Peters et al. report decreased movement units and more controlled reaches, the postural findings are contradictory (Bakker et al., 2010; de Graaf-Peters et al., 2007).
[bookmark: _Toc173185045]Motor Experiences: Post-reaching Movements
[bookmark: _Toc173185046]Five to Six Months Old
	By five months, grasping begins, and infants have trouble reaching when visual input is displaced (Bower, 1976; McDonnell, 1975) or obscured (Lasky, 1977). While wearing Prism glasses, infants reached away from the fixated object, according to the visual input displacement, until their hands came into view. Following the hand's visual input, the infants corrected their reach and grasped the objects (Bower, 1976; McDonnell, 1975). Lasky found similar findings by excluding the infants’ view of the hand, resulting in fewer successful reaching attempts. They argued that visual input played an influential role in 5-month-olds' reaching. 
By 5.5 to 6.5 months, infants may reach more clumsily and stop mid-reach due to frustration if attempts fail or visual input is obscured (Lasky, 1977). They exhibit fluid reach and grasp motions, with attention shifting following contact with objects. This developmental progression relies on aligning visual-motor and tactile-proprioceptive-motor systems shaped by early motor experiences. Von Hofsten (1977) noted that infants continued to produce ballistic arm movements, resulting in missed target touches and unsuccessful reaching; therefore, mastery of reach speed is necessary for successful teaching.
At six months, infants demonstrate a mastery of their reach es by producing greater approach phase durations with limited movement units (von Hofsten, 1979). The approach phase constituted a more significant proportion of the overall reach than in previous weeks, which had more minor approach phases and more frequent movement units. Beyond movement units research by Lynch et al. (2008) observed differences in reach speeds and kinematic signatures between objects present and absent, indicating ongoing motor development and evidence of intentional reaching. Bojczyk & Corbetta expanded on the control infants exhibit reporting and increased coordination of arm movements in infants who retrieve items from a box (2004).
At around 5.5 months, infants begin reaching for objects in the dark, showing varying degrees of success, particularly with their contralateral hand (Robin et al., 1996).While reaching was not always successful, moving the arm forward with an open hand indicated that these responses might be attempts to reach (White et al., 1964). 
Rudimentary aperture anticipation occurs at this age. Infants show unreliable orientation adjustment of their hands towards presented shapes. Rather than adjusting in the early reach, the infants adjusted to the object orientation, vertical or horizontal, following contact with the object (Lockman et al., 1984). Additional research by von Hofsten and Fazel-Zandy (1984)observed a similar phenomenon when infants made crude adjustments to object orientation, arguing that infants were integrating visual information into their reaches.
By six months, infants demonstrate more fluid and complete reaches and grasp. They shift attention following contact with the object to adjust for a successful grasp (Corbetta et al., 2000; White et al., 1964). Infant reaches consist of proportionally greater approach phases, where the approach phase makes up more of the reach and fewer movement units, suggesting increased proficiency in reaching(von Hofsten, 1979). Posture no longer affects reach movements at this age, and infants exhibit decreased failed reaching attempts and arm extensions forward and not towards the object, indicating enhanced motor system development (Bakker et al., 2010).
[bookmark: _Toc173185047]Seven+ Months Old
From seven months on, infants displayed extensive reaching developments. They relied less on vision during reaching tasks, showed decreased effects in the prism paradigms, and displayed different reaching strategies and planning. At seven months old, infants showed decreased reliance on vision compared to younger ages. Two studies illustrate this feat: McDonnell's prism studies study and Clifton and colleague’s 1993 dark-reaching study. McDonnell used vision diffusion prism glasses to alter a target's visual location and participants' hands. Despite this difference and the incongruency of the visual input and their reaching motion, infants at this age successfully completed the reaches (McDonnell, 1975; McDonnell & Abraham, 1979, 1981). Clifton et al. (1993) reported that infants readily reached for glowing objects in the dark without the visual input of their hands. Expanding on Clifton’s findings, Robin et al. (1996) had infants reach toward a sounding object that offered no visual input at all, and again, the infants completed the task at lower levels than when visual input was granted. 
At nine months old, infants exhibited diverse visual motor alignment patterns, including reaching toward an object area to which they constantly fixated, shifting visual fixations during the reach to an object location, and reaching an object area to which they had not fixated (Connell, 2020). These strategies, therefore, constituted the motor-proprioceptive system matching the visual system, the visual system mapping the motor-proprioceptive system, and the visual and motor-proprioceptive systems not aligning at all when an object is presented directly in their reach (Connell, 2020). When an object is presented outside their reaching space, 9-month-olds consistently match their looking and first contact locations based on object saliency, indicating coordination between visual attention and reaching when given prolonged visual input exposure before reaching (Corbetta et al., 2014). Infants continue to demonstrate early orientation of their hands towards the visual orientation of presented objects at a higher rate than their 5-month-old selves, i.e., they match their hand orientation to the object’s orientation (Lockman et al., 1984).
By ten months old, infants modulate their movement speed based on the task they plan to perform, displaying more significant peak and average speeds when throwing an object instead of fitting the ball into a small container, indicating a level of planning (Claxton et al., 2003). Finally, by 20 months, infants can more reliably reach without seeing their hands than their younger peers (Bower & Wishart, 1972). Finally, they display task-specific changes to their latency to reach and subsequent reach duration, where those with longer latencies reach slower than their counterparts with shorter latencies (Abney et al., 2024).
The transition from non-reaching to reaching represents a critical milestone in early development. Infants initially produce simple reflexive movements and spontaneous movement activities before gradually refining these movements through repeated practice and feedback.  Infants gradually learn to coordinate their movements to reach for objects they are interested in. This process does not occur instantaneously; it evolves over months of movement experiences. Moreover, it relies on converging several systems that initially develop separately, namely the visual, motor, tactile, and proprioceptive systems. For years, research on reaching development focused primarily on the visual system, initially assumed to be the guiding factor of reach-onset, termed visually guided reaching. However, recent studies have shifted towards a broader perspective, emphasizing the dynamic relationship between multiple factors and systems involved in reaching. This perspective recognizes that reaching behaviors are not solely elicited or guided by visual input but are influenced by a complex interplay of redundant sensory inputs, motor planning, and execution (Jordan, 2018; Michel, 1991; Thelen, 1991). The integration of these systems is crucial for the development of precise reaching skills. Infants refine their reaching abilities as they explore and interact with their environment, eventually achieving more accurate and purposeful movements through the perception-action loop. (Corbetta, 2021). This progression highlights the importance of both experience and the alignment of sensory and motor systems in developing reaching behaviors. The following section briefly describes the change in basic assumptions from visually guided to visually elicited and the complicated relationship between the visual and motor systems.

[bookmark: _Toc173185048]History of Reaching Studies: Visually Guided
Jean Piaget’s observations of his children signify the origins of the so-called visually guided reaching. Though not coined by himself, the term became commonplace when describing the phenomenon first illustrated by him. Piaget systematically described the actions of his children and reported them in his 1936 work The Origins of Intelligence in Children (Piaget & Cook, 1952). In it, he described the events and movements that led to his infants' first reaches. Specifically, when attempting to reach, the infants produced visual fixation shifts from their hands and the to-be-touched target of their reach. The infants then shifted from hand to object, repeatedly approaching the target until they made contact. This Piagetian-style form of reaching was then identified in several studies over the next few decades, giving credence to the visually guided theory of reaching.
White et al. (1964) observed infants' visually directed prehensile movements in response to a presented object. During these presentations, infants produced Piaget-like patterns from 2 to 4 months old (stage 2–6). They further utilized Piaget-type, reaching up to 5 months old (stage 8).  White and colleagues additionally described that infants did not reach to contact the object at four months of age. Instead, they brought their hands close to the object and shifted visual fixations from hand to object. Consistent with Piaget, White et al. argued that the visual and motor systems were independent of one another initially before becoming intertwined in the weeks leading to reach-onset as the visual fixations give way to slow methodical movements and apprehensive grasping of the object. They further summarized that the complete integration of the visual and motor systems occurred shortly before the fifth month when adult-like reaching emerged.
Over the next few decades, Piaget’s theory was supported repeatedly, study after study. Piaget's theory received extensive validation through several studies over several decades, underscoring its enduring significance. In a seminal 1975 study, McDonnell utilized Prism glasses to displace infants' visual perception during reaching tasks. Despite initial errors, infants swiftly adapted and successfully reached their target objects, indicating a reliance on visual cues for task completion. Lasky (1977) introduced a novel approach to investigating the role of vision in infant reaching by employing a mirror to obscure infants' vision of their hands while reaching for objects. Infants performed less effectively under obscured conditions, suggesting the importance of visual guidance in reaching tasks. Building upon McDonnell's work, McDonnell and Abraham (1981) observed the trajectory of reaches by 7-month-old infants, noting that while visually guided reaching led to errors in the second year of life, ballistic reaching did not.
Von Hofsten's in (1977) provided further insights, proposing that reaching corrections following trajectory deviations was influenced by infants' assessment of hand and target object locations and their proximity. As infants matured, trajectory deviations decreased, and the 'approach phase' constituted more of the reach with a shorter duration, indicating a shift from visually guided to visually elicited reaching. However, these studies overlooked the influence of proprioception on infants' reaching ability or, at best, hinted at its potential significance.

History of Reaching Studies: Visually Elicited Rebutting Visually Guided
Approximately thirty years after Piaget first articulated his theories and two decades following White et al.'s seminal study confirming his ideas, dissenting perspectives emerged regarding the central role of vision in the initiation of reaching behavior. Lockman et al. (1984) conducted research suggesting that after several weeks of reaching experience, infants adjusted the orientation of their hand movements to align it with the presented objects without visually monitoring their hands but fixating on the target object instead. Similarly, von Hofsten and Fazel-Zandy (1984) observed infants as young as ten weeks old extending their arms and opening their hands toward objects without notable fixation on their hands but rather on the presented object. Though contact was not consistent, infants displayed some orientation matching.
In subsequent studies following von Hofsten’s 1977 work, von Hofsten and Fazel-Zandy (1984) failed to replicate the results described by McDonnell (1975). Instead of infants employing the Piagetian strategy of alternating fixations between hand and object, which occurs from 3 to 5 weeks of age, von Hofsten and Fazel-Zandy noted constant fixation on the object and a prevalence of ballistic movements over slower, deliberate actions. McDonnell and Abraham (1979, 1981) described similar ballistic reaches alongside the Piagetian type reaches, positing that infants utilized proprioceptive information. Using the proprioceptive information, infants produced ballistic movements that needed to be moderated to reduce overreaching the object. This reaching strategy was termed visually elicited or visually triggered. These visually elicited reaches persisted until approximately 5.5 months of age, when errors described by Lasky (1977) became prevalent.
In 1993, Clifton et al. conducted a study focusing on infants from 6 to 25 weeks of age that heavily refuted visually guided reaching between 3 and 5 months old (McDonnell & Abraham, 1979; Piaget & Cook, 1952; White et al., 1964). They observed infants accurately reaching for objects in the dark, relying solely on the sight of the object while receiving no visual information about their hands. Subsequent studies replicated and refined this finding, including anticipatory reaches to moving objects and reaching to visually obscured objects producing sound but no visual input (Robin et al., 1996). Therefore, the infants utilized proprioceptive feedback of their hand's location in space and the object’s location to themselves to complete the tasks.
More recently, DiMercurio et al. (2018) observed infants' spontaneous arm movements in a naturalistic environment. Despite the expectation of frequent hand observation, infants exhibited over two hundred movements in ten minutes of observation with no noticeable fixations on their hands. Instead, they explored their bodies tactically and presumably proprioceptively.
In another study, Corbetta et al. (2014) conducted a longitudinal observation of infants around and following reach onset. They investigated infants' looking patterns on and reaching toward presented objects. Interestingly, infants at reach onset did not demonstrate visually guided reaching, though they were between ages 15 and 22, which was well within the proposed age of the phenomenon. Initially, they exhibited ballistic reaches, followed rapidly by slower, deliberate reaches. Their looking and reaching patterns resembled those of their 9-month-old counterparts. In a related study, Connell (2020) discovered that when infants were presented with objects within reach, they employed various strategies to retrieve them. They did not, however, visually track their hands during this process. Instead, the infants executed reaches that resembled ballistic movements. Even in slower, non-ballistic, and more deliberate reaching, they did not visually monitor their hands as they reached toward the object.
Infants appeared to use vision to locate the object's location in space (Berthier et al., 1996; Clifton et al., 1993; Connell, 2020; Corbetta et al., 2014; Robin et al., 1996) and to identify the object's visual features (Corbetta et al., 2014; Lockman et al., 1984; von Hofsten, 1984) before executing their reaches, which relied on the feel of the arm and hand.
Collectively, these studies challenge the theory of visually guided reaching and provide robust evidence for the importance of the tactile-proprioceptive-motor system in reaching behavior. Consequently, the study described here will focus on infants' arm movements, disregarding visual cues.
[bookmark: _Toc173185049]Motor Experiences: On individual differences
To appreciate the intricacies of motor-skill development, it is crucial to acknowledge the inherent variability in the onset of reaching. Von Hofsten (1979) and others have identified this milestone as occurring between 3 and 4 months of age. However, in the previously mentioned, the age of reach onset ranged from 3 months (Bakker et al., 2010; Clifton et al., 1993; Corbetta et al., 2014; Lee et al., 2011; Thelen et al., 1993; von Hofsten & Fazel-Zandy, 1984; White et al., 1964) to 5 months (Berthier et al., 1996; Corbetta et al., 2014; Lynch et al., 2008; Thelen et al., 1993, 1996; White et al., 1964). This variance underscores the need to consider individual differences, mainly when developmental milestones are the focus and occur at different chronological ages. 
This section focuses on the landmark longitudinal study of Thelen and colleagues (1993, 1996) which offers valuable insight into the dynamics of this variability and serves as an example of the potential differences inherent in individual differences. By tracking the developmental trajectories of Gabriel, Nathan, Hannah, and Justin across the two weeks before and after reach-onsets, the study sheds light on the dynamic nature of development and underscores the importance of interpreting studies through the lens of dynamic systems theory (Connell et al., 2017). 
Gabriel
Gabriel reached onset at 15 weeks of age. He displayed increased levels of activity that manifested as flapping his arms in the early weeks of his reaching development. Before reach-onset, Gabriel produced large spontaneous arm movements that were ballistic. These continued into his reaching weeks when he rapidly changed his reach trajectory. He initially displayed swipe-like arm movements with high velocities before learning to dampen his movements to grasp the object more accurately. In the weeks following the reach-onset, Gabriel slowed his reach velocity when close to the object, displaying his understanding that he needed to reduce his activity levels to reach accurately. Gabriel consistently reached bimanually, using both hands and contacting the object simultaneously. This progression from fast, large swipes to controlled reaches demonstrates his adaptive motor skill development and increased understanding of his muscular demands.
Nathan
Nathan reached onset at 11 weeks old. As with Gabriel, he displayed increased levels of activity that manifested as large spontaneous arm movements that were also ballistic. These continued into his reaching weeks. While rarely contacting the object, he continuously reached towards it, swinging his arms before slowing to a stop near it. Nathan produced high velocities, notably in his left hand, and reached primarily with his left. Though data was missing, he also learned to dampen his movements. In the weeks following the reach-onset, Nathan began to reach bi-manually using both hands and contacting the object with his left. Nathan’s behavior reflects his active exploration of his environment and emerging motor skill control.
Justin
Justin achieved reaching onset at approximately 21 weeks old. His milestone transition was characterized by a notably low energy level compared to Nathan and Gabriel. Contrasting with the large arm movements of his active peers, Justin often kept his hands on his chest and exhibited slow, controlled movements. Intriguingly, despite his average velocity being similar, Justin produced fewer peaks in movement. As his movements had such a low energy level, Justin’s reaching actions were deliberate and required scaling up activity to contact the object. After reaching onset, Justin shifted to faster, more varied movements resembling swatting behavior. Overall, Justin's developmental trajectory initially suggests a preference for slower, controlled movements, followed by a transition to faster and more varied actions post-reach onset.
Top of Form
Bottom of Form
Hannah
	The final study participant, Hannah, began reaching 22 weeks old. Like Justin, Hannah produced low energy levels but also had low velocity and a decreased frequency of velocity peaks. She was highly docile overall and rarely made extravagant movements. Like Justin, she preferred to heap her hands overlaid on her chest. She produced much slower movements than her peers, and as with Justin, her reaches initially were very mature and adult-like. Despite this, she ramped up her movements to contact the toy and began to consistently overshoot the target, not appearing to consider readjusting her reach. Overall, Hannah produced unimanual reaches while her non-reaching hand remained at her side. 
[bookmark: _Hlk169189048]Each infant had the characteristics for spontaneous movement in the weeks before the emergence of reaching. Thelen et al. (1993) identified more active and less active infants of the four infants. Gabriel and Nathan had the highest overall velocities, average resultant speed, and peaks in their movements before tapering off by the final week of observation two weeks following reach onset. Justin and Hannah had lower velocity levels, mean velocity, and a peak velocity count that dropped in the week before reach-onset and remained low. Infants used trial and error in their reaching attempts to isolate the successful range of motion and speed needed to complete the movement. More active reachers are needed to dampen down their high-energy movements to produce successful reaching. Less active reachers produced more clam and straight reaches. Top of Form

Bottom of Form
[bookmark: _Hlk169189059]Top of Form
· Bottom of Form
[bookmark: _Toc173185050]Gaps in the Literature, Novelty, and Hypotheses
Most research on reach development focused on the behavioral changes following reaching onset; however, very few observed and documented the behavior preceding reach-onset in conjunction with post-onset movements. Thelen et al. (1996) observed the infants in their study for their first year of life. However, their focus on reach-onset concentrated on the observation weeks to the two weeks before and after (Thelen, 1993). A more extended observation period around reaching onset is warranted better to understand the relationship between infants' spontaneous movements. This study will allow for a better representation of the transition or behavioral shift from stable object-elicited-non-reaching behaviors to stable reaching, a transition from one stable range of movement to another stable range encompassing a period of destabilized movements (Thelen, 1995).
The current study aims to observe and describe the relationship between object-elicited-non-reaching movements and reaching behaviors during the weeks leading to and following the onset of reaching and underscore qualitative differences in behaviors around the behavioral shift occurring during reach onset (Thelen, 1993).
Suppose non-reaching behaviors are precursor movements crucial to the onset of reaching; there should be a link between object-elicited-non-reaching arm activities in the weeks preceding reach onset and reach onset, such that greater levels of these behaviors (frequency of behaviors: Mouth contacts, midline clasping, and face contacts) are associated with greater reaching following onset (proportion of reaches). Mouth and face contacts and midline clasping were selected as the frequently observed behaviors during object fixation prior to reaching (Thelen et al., 1993, 1996; von Hofsten, 1979; White et al., 1964). As reach onset occurs and the proportion of reaching each week increases, there should be a comparable decrease in the object-elicited-non-reaching activities. 
Infants produce increased movement vents when an object is closer than further away at one month old (von Hofsten, 1979; White et al., 1964), able to track and reach toward moving objects by five months old (Robin et al., 1996), and distinguish between the sizes of objects at a distance by 8 months old (Guan & Corbetta, 2012). These findings illustrate a developmental understanding of spatial proximity that may become more precise following reach-onset when infants gain increased agency in their environment. If infants begin to understand the spatial relationship of objects within and outside their reach space following reach onset, that is when an object can be reached for and when it cannot, we expect to see a decrease in object-elicited non-reaching activities when the object is within reach and a stable decreasing yet still present level when the object is outside the infant's reach. 
The study's second aim is to highlight the developmental differences between early and late reachers as associated with Thelen et al.’s 1993 study on active and inactive infants. Differences in reach onset across multiple studies from 3 months (Bakker et al., 2010; Clifton et al., 1993; Corbetta et al., 2014; Lee et al., 2011; Thelen et al., 1993; von Hofsten & Fazel-Zandy, 1984; White et al., 1964) to 5 months (Berthier et al., 1996; Corbetta et al., 2014; Lynch et al., 2008; Thelen et al., 1993, 1996; White et al., 1964), exemplify the potential for differences in behaviors presented around the onset of reaching. Assuming non-reaching behaviors are precursor movements crucial to the onset of reaching, infants exhibiting more significant levels of non-reaching behaviors (frequency and rate of events) should become reachers sooner than their peers. Infants with an earlier reach onset should exhibit a greater frequency of mouth, midline clasping, and face contacts than their late-onset peers. Further, given the necessity of these movements on the onset of reaching, those with more movements should transition into and more completely exhibit reaching to a more significant percentage (proportion of reach) than their peers. Earlier reachers will produce more movements and exhibit lower durations of these events and, therefore smaller velocities than their latter counterparts. 

[bookmark: _Hlk169717407][bookmark: _Hlk166835800][bookmark: _Toc173185051]
MATERIALS AND METHODS
[bookmark: _Toc420995901][bookmark: _Toc422997488][bookmark: _Toc427156471][bookmark: _Toc173185052]Participants
[bookmark: _Hlk169766481]Eight infants (4 males and four females) were recruited in Knoxville, Tennessee, and surrounding cities through mailings and follow-up phone calls. Four infants (CG, DJ, KP, and LN) were part of a longitudinal study observed weekly from 3 weeks old until five weeks post-reach-onset. The observation of these first four infants began in a supine position before transitioning to the reaching task described in this study following head control (around ten weeks of age). Only the weeks following head control in the reaching task are analyzed in the current study. Three of the remaining four infants (AC, JT, and MC) were followed weekly from 11 weeks of age up until the end of their first year. ME was followed until 21 weeks old. These four infants were observed in the seated reaching task for the entire study. The analyses in this study focus on the 11 weeks surrounding reach onset (the five weeks before reach-onset, the week of reach-onset, and the subsequent five weeks following reach-onset). Two infants (AC and MC) were not included in the final analyses due to parental interference in the infants’ naturalistic arm movements and reaching. Table 1 displays the weeks of observation surrounding the age of reach-onset for the remaining six infants (CG, DJ, JT, KP, LN, and ME). All infants were healthy, full-term, and had no reported motor or visual abnormalities. Six infants were reported as white non-Hispanic, one as Hispanic/Latino/a/x, and one as black/African American. The University of Tennessee Institutional Review Board approved this study. The caregiver gave consent before the study, and participants were thanked with a photo of each visit, a small monetary compensation, and a certificate of appreciation upon completion of their respective studies.

[bookmark: _Toc166576502][bookmark: _Toc173185053]Apparatus and Stimuli
[bookmark: _Toc420995905][bookmark: _Toc422997492][bookmark: _Toc427156475][bookmark: _Toc166576503][bookmark: _Toc173185054]Apparatus
	Infants were placed in a custom-designed infant seat that allowed for a full range of arm and leg movement while providing postural support with a 15 x 30 cm padded foam strap. The strap was secured with industrial-strength hook and loop straps around the back of the infant seat. The seat and infant were situated in front of a custom-made black trifold theater with a 30 x 30 cm opening to reduce ambient visual distraction.  A 17-inch monitor was placed in the theater to visually calibrate a standalone Tobii remote eye tracker (Tobii x50, Tobii Inc, Danderyd, Sweeden) sampling at 50 Hz. While eye-tracking data was collected for every session, the current study focuses on the behavioral changes exhibited around the reach onset; therefore, this study does not analyze data from the eye tracker. The theater’s opening also had a curtain system that concealed it after removing the calibration monitor. This system consisted of a frontal curtain that opened to reveal the presented objects during each trial. A secondary rear curtain prevented infants from viewing the presenter. The resulting curtain system mounted on the theater permitted control of the object presentations and drew the infant's visual attention to the colorful objects used in the study. 
	Infants’ arm movements were recorded with a motion tracking device that recorded the position and angle of two 8-mm-wired markers at 100Hz (Flock of Birds, Ascension Technology Inc, Burlington, VT, USA). The markers were affixed centered on the dorsal side of the infants’ wrists with Johnson & Johnson hypoallergenic tape.  The markers' 3D (X, Y, and Z) positions and angles (yaw, pitch, and roll) were recorded within a 70-cm-wide generated electromagnetic field created by an emitter box to the rear left of the infant seat. The motion-tracker system recorded the markers’ location across the x-, y-, and z-axis relative to the emitter box (Figure 1).
	Four cameras (2 webcams and two digital cameras) were positioned around the infants to capture behavior and motor actions for offline coding. The two digital cameras on the tripods were positioned at the rear-left and -right of the infants and offered a concise view of the infants’ reaching and non-reaching behaviors. A digital video mixer combined the feeds of the digital cameras into a synched side-by-side recording of both views. The mixer further superimposed a digital frame counter (TRG-50, Horita Co., Mission Viejo, CA, United States) over the resulting split-view recording. This digital counter (referred to as the Horita from now on) was triggered and stopped at the same time the Flock of Bird motion tracker started or stopped recording. A web camera (the scene camera) was placed centered on the rear of the infants right above their heads to capture the scene defined by the theater’s opening where the objects were presented. This camera was adjusted to approximate the scene of the presented objects as closely as possible as perceived from the infant’s point-of-view. Another webcam (the user camera) was affixed centered right above the theater opening, facing the infant, and offered a view of the infant’s behaviors, specifically when the object was within their reach (Figure 1). These two webcam views of the scene and infant were synched and superimposed upon one another when exported with the Tobii Studio eye-tracking software (Tobii Inc, Tobii Studio version 3.4.8.1348), allowing a simultaneous view of the object being scanned and the infant's face.
[bookmark: _Toc166576504][bookmark: _Toc420995906][bookmark: _Toc422997493][bookmark: _Toc427156476][bookmark: _Toc173185055]Stimuli 
	Infants were presented with six different types of objects (Figure 2): plain rods (18 cm long × 1 cm wide), drumstick-shaped objects (13 cm long, rod with a 5 cm diameter sphere on one end resulting in an overall length of 18 cm), dumbbell-shaped objects (8 cm long, rod with a 5 cm diameter sphere on each end resulting in an overall length of 18 cm), small cups (5 × 5 cm with one or two 3 × 1.5 cm handle(s) on the side(s)), and plain spheres (5 cm diameter). The cups were made of pink (one-handled) or green (two-handled) non-toxic plastic. All other objects were made of wood, sanded smooth, painted with varying solid colors, and waterproof-sealed. All paints and sealers were rated AMCI-approved. The sizes and shapes of the objects were chosen to elicit visual scanning patterns on the objects and reach location selection from their initial study designs. Looking patterns are not discussed in this study. 

[bookmark: _Toc420995907][bookmark: _Toc422997494][bookmark: _Toc427156477][bookmark: _Toc166576505][bookmark: _Toc173185056]Procedure
	Caregivers brought their infants into the lab once a week during the previously described age ranges. Parents were informed of the purpose and procedures of the study, the method and type of data being collected, and how data was de-identified and stored. Informed consent was obtained for the study, collection, and data retention. The infant was placed in the custom-made infant seat and secured with industrial-strength hook and loop straps. The caregiver sat in a chair beside the infant and remained with them throughout the study’s duration. Following the calibration of the eye tracker, the screen was removed, the front and rear curtains were placed, and the motion-tracker markers were placed on the infant's arms. 
	This study consisted of three experimenters. While Experimenter 1 set up the presentation task and theater curtains, Experimenter 2 affixed the motion-tracker markers to the dorsal side of the infant’s wrists. Small cotton sleeves were placed over the infant's arms to cover the motion-tracker markers and reduce the infant's pulling or attempting to remove them. The wires from the markers were secured to the upper arm and the rear of the seat. This removed the excess slack of the wire from interfering with the infant’s movements and reduced the chances that infants would unintentionally pull the lines taut, resulting in noise in the 3D position data in the motion-tracker signal. Experimenter 2 ran a “test trial” to ensure the motion tracking collected and saved data at the correct collection rate. 
	Experimenter 1 placed one of the objects between the rear and front curtains at the start of each trial. They then indicated to a third experimenter (3) running the eye-tracker and Experimenter 2 that they were ready to begin. Each experimenter then triggered their equipment in the following order: Experimenter 2 began recording the side cameras and the motion tracker, and Experimenter 2 started recording the Tobii eye tracker. Experimenter 1 opened the front curtain when all equipment was running, allowing the infant to see the object and begin scanning it visually. After approximately 5 seconds of looking at the scene (the calibrated space and the presented object), Experimenter 1 moved the object forward out of the calibration space and into the infant's reaching space. Before the weeks of reach-onset, the object was held within the infant's reaching space for a short period before the parent was instructed to take the object or Experimenter 1 withdrew the object. Following reach onset, the infant was allowed to reach for the object when the trial ended. After each trial where the infant reached for the object, they were allowed to interact with it before the caregiver was asked to retrieve it and place it in a bucket set next to them. Again, if the infant did not reach for the object, Experimenter 1 instructed the caregiver to take the object from their hand and place it into the bucket. The curtain was closed, all recording equipment was stopped, and Experimenter 1 was prepared for the subsequent trial. This procedure was repeated for every trial the infant was willing to complete, between two and 24 trials, depending on the week and infant (see Table 2). Objects were presented horizontally and vertically in a quasi-randomly such that no object was presented three times in a row.

[bookmark: _Toc166576506][bookmark: _Toc173185057]Coding and Analyses
[bookmark: _Toc166576507][bookmark: _Toc173185058]Behavioral coding
	Initial behavioral coding was completed using Datavyu, v 1.3.4 (Databrary Project, New York University) by selecting the onsets and offsets, frame by frame, of the infant’s movement behavior during each trial. The side-view camera videos were synced in Datavyu with the eye-tracker video recordings. This resulted in a time-synced full view of the infant’s movements in relation to the object's location relative to them, referred to as areas of object proximity. 
	Three areas of object proximity were identified based on the infants’ ability to reach for the objects: toy-outside-reach, toy-moving-into-reach, and toy-in-reach. Based on the Horita timer, Kinematics, and motor behaviors were identified within the temporal limits of these proximities. The Horita timer was used to identify when data collection began for each trial and when each area of proximity started and ended based on video frames and recording time.  The first proximity area of interest was while the object was outside of the infant’s reaching space. This area of object proximity began when the theater curtains opened, and the infant could see the entire presented object. The object remained in this area until the infant produced ~5 seconds of accumulated looking. Experimenter 1 would then move the object out of the visual calibration area and into the infant's reaching space.  The second area of object proximity was the toy-moving-into-reaching, in which the object was moved out of the calibration space and into the infant's reaching space. The final proximity zone of interest began when the object stopped moving and was within the infant's reaching space.  The lasted until the object was removed from Experimenter 1’s hand by the caregiver, was withdrawn by Experimenter 1, or the infant reached for and contacted the object (post-reach-onset). These three areas of object proximity are directly related to the infant’s ability to reach and grasp an object and the infant’s understanding of its location in relation to their peripersonal space.
	Throughout each trial and across proximity zones within trials, specific behavioral events were identified: clasping at the midline, contact with the face, and contact with the mouth, as they indicated significant moments in time and their potential to be proto-reaching behaviors. The frequency of these events over the entire trial and their occurrences within areas of proximity were identified. Following the week of reach onset, the first week of contact with the object, followed by subsequent weeks every week after, and reaches were also identified. The start of a reach was identified as the beginning of a movement resulting in hand contact with the object. Finally, the latency between the object entering the infant’s reaching space and the start of the reach was identified.
[bookmark: _Toc166576508][bookmark: _Toc173185059]Kinematic coding
The kinematic motion tracker produced the XYZ coordinate of each motion tracker marker within a 70-centimeter Electromagnetic field at a collection rate of 100 Hz or 100 points of data per second. The relevant kinematic sections were identified using the behavioral coding from the previous section, which was aligned with the Horita digital counter superimposed over the video as described in the procedure section. Of particular focus were kinematics that occurred while the presented object was in the different areas of object proximity. Specifically, the average velocity and number of movement units were calculated. Movement units were defined as an increase and decrease in velocity (Figure 3). Infants' movements are erratic and noisy (Figure 4). Movement unit criteria of a .01-centimeter difference between collection frames were used to identify changes in the infant's reaching direction. Velocity was calculated using the following formula across the three data collection points, which is the standard in this area of research.


The infant’s movement velocity was used to determine movement units to measure overall activity. A movement unit was defined as a peak in the velocity trajectory with two low points (Figure 3). Finally, the average reach speed and movement units were calculated for the entire trial and the three areas of object proximity.


[bookmark: _Toc420995908][bookmark: _Toc422997495][bookmark: _Toc427156478][bookmark: _Toc173185060]
Results and Discussion
[bookmark: _Hlk166597746]	I conducted analyses on movement events and overall kinematics to understand the changes that occurred around reach-onset. I conducted my initial analysis of the proximity durations to properly compare the behavioral and kinematic measures across the different areas of object proximity. The toy-out-of-reach proximity relied on the infant's accumulated looking to determine its end time; infants needed around five seconds of accumulated looking. The toy-in-reach ended when the infant, parent, or experimenter 1 removed the object. I conducted a GEE wiFtrialth pairwise comparisons to determine if there were differences in the lengths of these proximities. These differences may impact the ability to compare the behaviors in these proximities. The GEE analysis revealed a main effect of proximity-zone durations, Wald χ2(2) = 89.836 p < 0.001. Specifically, the duration of the toy-moving-into-reach proximity (M = 3799.72, SE = 1498.79) was significantly shorter than both the toy-out-of-reach (M =19076.41, SE = 1500.24) and the toy-in-reach (M = 16170.79, SE = 1500.28) durations (ps < 0.001) There was no difference between the toy-out-of-reach and the toy-in-reach durations (p >.05, see Figure 5). There was additionally a significant effect of Proximity and Week (Wald χ2(20) = 76.482 p < 0.001; see Figure 6 and Table 5 for estimated means). The toy-in-reach decreased significantly from week 0, reach-onset, to week 5, when infants reached as expected. 
[bookmark: _Toc173185061]Movement events
To understand the developmental trajectory of non-reaching movements in the weeks surrounding the reach-onset, I analyzed the frequency, durations, and rate of non-reaching movement events across 11 weeks of observation around reach onset, the zones of object proximity, and types of movement events: face contacts, midline clasps, and mouth contacts. 
Following the findings of Von Hofsten (1982) and White (1964)There are motor similarities between midline clasping, which infants produce when a toy is in view but they cannot yet reach. Infants should produce more midline clasps than other events up to reach-onset. These similarities between midline clasping and reaching both rely on arms control and extension; I expect these behaviors to increase as infants approach reach-onset, giving way to reaching and followed by a decrease in the weeks following reach-onset. Mouth and face events should be more frequent in the earliest weeks when arm extensions require more muscular control in a seated position before decreasing following reach-onset (Bakker et al., 2010). These events will occur most when the object is outside of their reach and decrease initially in the toy-in-reach phase when infants tend to lock up before reach-onset (Thelen et al., 1993). 

[bookmark: _Toc166576511][bookmark: _Toc173185062]Frequency
The analysis of the event frequencies revealed statistically significant main effects for weeks (Wald χ2(10) = 24.597 p = 0.006; see Figure 7 and Table 6 for means), movement event type (Wald χ2(2) = 26.284 p < 0.001, see Table 7 for means), and proximity (Wald χ2(2) = 10.012 p = 0.007; see Table 8 for means). Pairwise comparisons revealed no significant differences between the individual weeks (ps > 0.05). Mouth contacts occurred more frequently than either hand or face contacts (ps <.001). The latter did not differ from one another (p > 0.05; see Figure 7)). Finally, pairwise comparisons revealed that events occurred more frequently during toy-out-of-reach than during toy-moving-into-reach (p = 0.006). However, the frequency of toy-in-reach events did not differ from the other two proximities (ps > 0.05; see Table 8 for mean estimates).
[bookmark: _Hlk166681886]Statistically significant interactions between independent variables were identified across all four possible permutations: weeks by movement event type (Wald χ2(20) = 44.543 p = 0.001; see Figure 7 and Table 9 for estimated means), weeks by object proximity (Wald χ2(20) = 34.292 p = 0.024; See Table 10 for estimated means), movement event type by object proximity (Wald χ2(4) = 9.675 p = 0.046, see Figure 8 and  Table 11 for estimated means), and weeks by movement event type by proximity (Wald χ2(40) = 61.290 p = 0.017, see Table 14 for mean estimates and Figure 10). 

Week by event (Figure 7)
The frequency of mouth events increased from week -5 to week -3.  Mouth contact at this time was significantly higher than face or hand events. Mouth frequencies then decreased for the following weeks until peaking again at week 4, significantly higher than weeks 5 and -5 (ps < 0.05). There were no significant differences between hand and face contacts during the weeks of observation (see Table 9 for mean estimates). Overall, infants produced more mouth events from week -4 to week four than either face or middle clasping. 

Week by proximity
The frequency of movement events occurring while the object was within reach peaked at week -3 before decreasing through the remaining weeks. Further, non-reach activities occurring when the object was out of reach peaked at week 4, well into the infant's reaching experience (p < 0.05). Infants shifted their non-reaching movements from when the object was within reach to when it was outside their reach.  Event frequency when the object was moving into its reaching space remained low across all observation weeks (see Table 10 for mean estimates).

Proximity by event
The frequency of mouth events was significantly higher when the toy was outside of their reach. Still, these contacts were consistently more frequent than midline clasping or face contacts (ps < 0.05; see Table 11 for mean estimates).

Week by proximity by event
Both face and hand event frequencies remained low throughout the weeks around reach-onset and across the three proximity zones. Infants showed the most notable change in the frequency of mouth events. These events occurred most frequently before reach-onset when the object was within their reach. Following reach onset, these events occur when the object is outside the infant’s reach. These frequencies were initially high in the toy-within-reach proximity for the first weeks of observation before subsequently decreasing in the latter weeks (ps < 0.05; see Figure 8 and Table 12 for estimated means)
	Contrary to my hypotheses, infants did not produce a large amount of midline clasping but rather mouth contact.  They did show a transition from events occurring within reach to outside of reach. Furthermore, while they did display increased activity approaching reach onset, the decrease was not as significant as expected and slowly tapered off before peaking again in the fourth week of reaching.
	
[bookmark: _Toc166576512][bookmark: _Toc173185063]Rate
Like frequencies, event rates allow for a more detailed understanding of the behaviors infants are producing. Unlike frequencies, however, rates allow us to normalize the number of events controlling for individual differences in the number of trials performed each week and, subsequently, the number of events infants produce. Again, following the findings of Von Hofsten (1982) and White (1964) on midline clasping observations and the motor similarities between midline clasping, I expect these behaviors to increase as the infants approach reach-onset. Following the onset of reaching, I expect these to decrease as the reach experience decreases and infants begin to wait until the object is within reach before performing reaching movements. These events will occur most when the object is outside of their reach and decrease initially in the toy-in-reach before completely giving way to reaching for the object when it is within reach.
 
Analyses of the event rates revealed that there was no main effect of weeks (Weeks Wald χ2(10) = 16.778 p = 0.079; see Table 13 for estimated means). There was, however, an effect of movement event type (Wald χ2(2) = 50.589 p < 0.001; see Table 14 for estimated means) and proximity (Wald χ2(2) = 66.192 p < 0.001; see Table 15 for estimated means). Pairwise comparisons of the movement event types revealed that the rate of mouth events was significantly higher than either the hand or face event rates (ps <.001), the latter not differing from one another (p > 0.05; see Figure 9). Additionally, the rate of events during toy-out-of-reach was higher than during toy-moving-into-reach (p <0.001) and toy-in-reach (p <0.01). The event rates during toy-in-reach were similar to those during toy-moving-into-reach (p > 0.05; see Figure 10; see Table 15 for estimated means).
The GEE for event rates identified three significant interactions: weeks by proximity (Wald χ2(20) = 31.914 p = 0.044), movement event type by object proximity (Wald χ2(4) = 103.148 p < 0.001), and weeks by movement event type by object proximity (Wald χ2(40) = 60.629 p = 0.019). There was no significant difference for the weeks by event type (Wald χ2(20) = 27.480 p = 0.122; see table for mean estimates).

Week by movement type
There was no significant interaction between week and event type for event rates (ps > 0.05; see Table 16 for estimated means).

Week by proximity

The rate of events during toy-out-of-reach was significantly higher than in toy-in-reach and toy-moving-into-reach. Infants produced a higher rate of movement events when the object was outside their reaching space as opposed to moving into or within their reaching space. This increase continued to the week of reach onset, at which point it began to decline while still remaining higher than the other proximities (ps < 0.01). There was no significant difference in event rates when the object was within reach or moving into reach (ps > 0.05; see Table 17 for estimated means).

Proximity by event
The average rate of mouth events during toy-out-of-reach was significantly higher than both hand and face event rates when the object was out of reach (ps < 0.001). The rates for mouth contact were also higher in toy-out-of-reach than in the other two proximities (ps < 0.001). Hand and face events were not significantly different from one another or across proximities (ps > 0.05; see Table 18 for estimated means).

Week by proximity by event
There was a significant interaction between week, area of object proximity, and event type for event rates. Overall, mouth contact events increased from week -5 to week -1, then decreased to week 5 in the toy-out-of-reach proximity (ps < 0.01). There was no significant difference in rates by type in toy-moving-into-reach. While greater rates of face events were observed in the early weeks while the object was moving into reach, they did not reach significance before dissipating in the later weeks following the reach-onset (ps > 0.05, see Figure 10, see Table 19 for estimated means).
Again, following the trend of frequencies, the results of the GEE do not align with my hypotheses. Infants did not produce a large amount of midline clasping but rather mouth contact.  They did show a transition from events occurring within reach to outside of reach. Furthermore, while they did display more mouth contact while the object was out of reach, this was true throughout the observation period. While frequency analyses revealed a transition of events from within reach to outside of their reaching space as infants began reaching, the rate did not reveal this trend. Rates occurred more so when the toy was outside of reach, regardless of the observation week.

[bookmark: _Toc166576513][bookmark: _Toc173185064]Summed Duration
[bookmark: _Hlk166745675]The frequency and rate of events are but one half of the coin in understanding the behavioral change occurring around reach onset. To fully appreciate the cascading relationship between non-reaching movements and the latter reaching, the duration of these events must be considered. Whenever an infant performs one of these events, they do not produce as much ambient movement; therefore, the longer the event lasts, the less overall activity we see. The summed duration reveals crucial information on the non-moving time in which infants have performed non-reaching movements that result in sustained contact with themselves via handclapping face and mouth contacts.  I hypothesize that as infants approach reach-onset, the duration of these events will decrease as they continue to change their movements in an attempt -to reach before they become rigid in their movements, as described by Ester Thelen (1993).
Analyses of the summed event durations revealed statistically significant main effects for weeks (Wald χ2(10) = 135.248 p < 0.001; see Table 20 for estimated means), movement event type (Wald χ2(2) = 40.451 p < 0.001; see Table 21 for estimated means), and proximity (Wald χ2(2) = 15.414 p < 0.001; see Table 22 for estimated means). Pairwise comparisons revealed significant differences for weeks -3 and -1, with greater total durations than the other weeks (ps <.001; see Figure 11). The summed duration of mouth contacts was significantly longer than either hand or face summed event durations (ps <.001), and the latter did not differ from one another (p > 0.05). Finally, the overall summed duration of events occurring when the object was out of reach was significantly longer than when it was moving the infant's reaching space    (p = 0.006). However, the duration of events during toy-in-reach was not statistically different from the other two proximities (ps > 0.05; see Figure 12 and Table 22 for mean estimates).
The GEE for summed duration identified two significant interactions: weeks by movement event type (Waldχ2(20) = 150.588 p < 0.001; see Table 23 for estimated means) and movement event type by object proximity (Wald χ2(4) = 27.219 p < 0.001; see Table 24 for estimated means). There was no significant difference for the weeks by object proximity (Wald χ2(20) = 17.928 p = 0.592; see Table 25 for estimated means) or weeks by movement event type by proximity (Wald χ2(40) = 44.618 p = 0.284, see Table 26 for mean estimates) interactions.

Week by Movement Type
The summed duration of mouth was greater across the weeks of observation and significantly higher for weeks -3 and -1. The total duration of mouth events then decreased and remained low until week four before dropping for week 5 (ps < 0.05; see Figure 11). There were no significant differences between the total duration of face and hand events during the weeks of observation (see Table 23 for mean estimates).

Week by proximity
There was no significant interaction between the week and area of object proximity for the summed duration of events (ps > 0.05; see Table 25 for estimated means).

Proximity by event
The summed duration of mouth events during toy-out-of-reach was significantly longer than both hand and face summed durations in toy-out-of-reach (ps < 0.001) and mouth durations in toy-moving-into-reach and toy-in-reach (ps < 0.01). Hand and face events were not significantly different from one another (ps > 0.05; see Table 24 for estimated means).

Week by proximity by event
For the summed duration of events, there was no significant interaction between week, zone of proximity, and event type (ps > 0.05; see Table 26 for estimated means).
Infants initially produced an increased summed duration of events in the observation week. Specifically, this was true of mouth events, where infants produced long event durations peaking at over 30,000 milliseconds regardless of whether the toy was outside or within their reaching space. Hand and face event durations remained comparatively low. Following reach onset, the summed durations of mouth events remained high for objects outside the infant’s reaching space. Conversely, when the object was within its reaching space, the duration of events, though still occurring, was much shorter and not significantly different from face or hand event durations of around 2,000 milliseconds (see Figure 12). This partially aligns with our hypotheses in that there was a decrease in the summed duration of events, particularly in the mouth contacts and when the object was within the infant’s reaching space. There was not a significant difference in the hand and mouth events across weeks, and the infants continued to produce longer mouth events when they could not reach the object.

[bookmark: _Toc166576514][bookmark: _Toc173185065]Average Duration
When infants produce non-reaching behaviors, how long do the events last? This analysis again focuses on the infants' overall activity and lends to a better understanding of the transition from non-reaching to reaching. I hypothesize that infants' event average duration will decrease as they approach the onset. While the frequency of the events increases, the duration of each of these events will decrease as they attempt to reach and, through trial and error, move towards reaching movements.
Analyses of the average of the event duration revealed statistically significant main effects for weeks (Wald χ2(10) = 83.763 p < 0.001; see Table 27 for estimated means), movement event type (Wald χ2(2) = 44.910 p < 0.001; see Table 28 for estimated means), and proximity (Wald χ2(2) = 23.034 p < 0.001; see Table 29 for estimated means). Pairwise comparisons of the weeks revealed a significant difference for week -1, which had a greater event average duration than at all other weeks except for weeks -3 and 1 (ps <.001; see table for estimated means). Regarding event type, the average duration of mouth events was significantly longer than either hand or face average event durations (ps <.001), the latter two not differing from one another (p > 0.05). Finally, the average duration of events during toy-out-of-reach was longer than that of toy-moving-into-reach (p <0.001) and toy-in-reach (p <0.01). The average duration of events during toy-in-reach was not different from those during toy-moving-into-reach (p > 0.05; see Table 29 for main effect mean estimates).
The GEE for average events duration identified two significant interactions: weeks by movement event type (Wald χ2(20) = 168.032 p < 0.001; see Table 30 for estimated means) and movement event type by object proximity (Wald χ2(4) = 29.088 p < 0.001; see Table 31 for estimated means). There were no significant differences for the weeks by object proximity (Wald χ2(20) = 14.533 p = 0.803; see Table 32 for estimated means) or weeks by movement event type by proximity (Wald χ2(40) = 47.673 p = 0.189, see Table 33 for mean estimates) interactions.

Week by movement event type
The average duration of mouth events was higher than face or hand events, generally around 1,000 milliseconds. This average, however, spiked at week -1 when the average was just under 3,000 milliseconds (ps < 0.001). Furthermore, week -1’s mouth durations were significantly longer than mouth durations for other weeks (ps < 0.01). In week 3, the average duration of mouth contact was higher than in the other weeks; notwithstanding week 1, there was no significant difference between mouth and the other event types (ps > 0.05). Overall, the average duration of mouth events increased up to week -1 and then decreased for the remaining weeks (see Figure 13 and Table 30 for mean estimates).

Week by proximity
For average event durations, there was no significant interaction between week and zone of proximity (ps > 0.05; see Table 32 for estimated means).

Proximity by event
The average duration of mouth events during toy-out-of-reach was significantly longer than those of either hand or face durations in toy-out-of-reach (ps < 0.001). These average durations were also longer than the mouth durations in toy-moving-into-reach and toy-in-reach (ps < 0.01). Hand and face event average durations were not significantly different from one another across the proximities (ps > 0.05; see Figure 14 and Table 30 for estimated means).

Week by proximity by event
For the average duration of events, there was no significant interaction between week, zone of proximity, and event type (ps > 0.05; see Table 33 for estimated means).
Once again, mouth events were the most significantly represented events. In contrast to my hypothesis, these events increased as infants approached the reach onset. There was also no drastic drop in average duration that was expected following the reach onset. As with all dependent variables, the expected significance of the hands clasping at the midline was not evident, and there was no change in their average duration as infants began to reach.

[bookmark: _Toc166576515][bookmark: _Toc173185066]Reaching Proportions
The proportion of reaches produced each week was analyzed using a GEE, which revealed a main effect of the week (Wald χ2(5) = 14.215 p < 0.014; see Figure 15 ). Pairwise comparisons revealed no significant differences between weeks (see Table 34 for estimated means). For the week of reach-onset, the proportion of reaches reached 60%. This quickly rose to 100% by the fifth week of reaching experience. As I hypothesized, infants quickly increased reaching proportion following reach onset very quickly. However, contrary to my hypothesis, they did not start with a low proportion of reaching at reach week 0 but an average proportion of 60%.

[bookmark: _Toc166576516][bookmark: _Toc173185067]Latency to Reach
The analysis of the latency between the time the toy is within the infant’s reaching space and the initiation of the reach revealed a main effect of weeks (Wald χ2(5) = 278.879 p < 0.001; see Figure 15). A pairwise comparison of the weeks revealed that week 5 was significantly lower than all other week latencies. Overall latency began high for the week of reach onset and decreased gradually to week 5 (see Table 35 for estimated means). As was expected the infants displayed a decreasing latency trend as they gained reaching experience.
[bookmark: _Toc166576517][bookmark: _Toc173185068]Kinematics
To further identify the change in overall activity as infants transition from non-reaching to reaching, we computed the average movement speed and the number of movement units. These variables were identified over the entire trial period and the three zones of object proximity.

[bookmark: _Toc166576518][bookmark: _Toc173185069]Mean Movement Velocity
The statistical analyses of the mean movement velocity resulted in a significant main effect for the week (Wald χ2(10) = 29.562 p < 0.001; see Figure 16 and Table 36 for estimated means). Pairwise comparisons indicated that the mean movement velocity for week 1 was significantly lower than for the week of reach-onset and week 2 (ps < 0.05). There was, however, no main effect of mean movement velocity in relation to object proximity (Wald χ2(2) = 3.041 p < 0.219; see Table 37 for estimated means) or interaction between week and proximity (Wald χ2(20) = 13.449 p < 0.857; see Table 38 for estimated means and Figure 17).

[bookmark: _Toc166576519][bookmark: _Toc173185070]Movement Units
A GEE statistical analysis of movement units indicated a main effect of weeks (Wald χ2(10) = 54.209 p < 0.001; see Figure 18 and Table 39 for estimated means). Overall, infants produced fewer movement units in the earlier weeks of observation than in the final weeks following reach onset (see table for estimated means). There was additionally a main effect of proximity (Wald χ2(2) = 112.997 p < 0.001; see Table 40 for estimated means) such that infants produced more movement units in toy-moving-into-reach than in either toy-in-reach or toy-out-of-reach. There was no significant difference in the number of movement units produced during the toy-out-of-reach and the toy-in-reach (ps > 0.05; Figure 19). 
The analyses further revealed an interaction between week and proximity (Wald χ2(20) = 65.973 p < 0.001; see Table 41 for estimated means). Initially, infants produced the most movement units in toy-moving-into-reach, with the average number remaining constant throughout the observation period. The rate of movement units for toy-out-of-reach and toy-in-reach both started significantly lower than those during toy-moving-into-reach but increased steadily across the weeks of observation. In the final week, the rates of movement units in toy-in-reach were on par with those of the toy-moving-into-reach, while toy-out-of-reach produced slightly fewer units (see Figure 19).
[bookmark: _Toc173185071]Discussion
[bookmark: _Hlk170212479]Overall, infants consistently moved their hands towards their mouths and stayed there for longer in the weeks leading to reach-onset. These mouth behaviors occurred frequently and in contradiction to my expectations that infants would produce more midline extended arm movements. Given the excessive frequency of mouth movements, it can be inferred that these contacts occur because of previous experiences. As newborns, infants have been observed making frequent hand-to-mouth contacts and distinguishing attention towards these movements between when their mouths are open or not (Addabbo et al., 2022). Then, as infants produce more of these movements over their lives, the motion of these behaviors becomes more motorically salient. Therefore, they would find this behavioral movement more easily reproduced. 
The infants produced the weekly trend that I expected. They performed an increasing number of events as they approached reach-onset that decreased following the ability to reach was experienced. Furthermore, the behaviors lasted longer in the weeks leading as the weeks went on. Because the frequency of these behaviors increased as well as the duration of the events, the accumulated time infants spent at these hand locations increased. Based on these data, infants produced more non-reaching activities as they approached reach-onset then decreased those activities following the onset of reaching. Therefore, with these infants, the non-reaching behaviors were potentially an attempt at reaching that was overshadowed by the excessive experience of arm movements towards mouth contacts.  
Infants displayed an understanding of their peripersonal space by adapting and altering their behaviors in relation to the object’s proximity to themselves. They performed more object-elicited non-reaching behaviors movements, again specifically mouth contact events, when the object was outside of or within their reaching space as opposed to when it was moving into their reaching space. Of the 341 events originating when the toy was out of reach, thirty-nine events (14%) continued into the transition from out of reach to in reach. Another 21 (7%) continued until the object was within the infants’ reaching space. Therefore, 280 events occurred when the infants could not obtain the object and stopped when the object was moving into their peripersonal space. The infants then did not produce events again until the object was stable and within their reaching space. The duration of events was likewise the longest when the object was in stable positions outside of reach and within their reaching space. In contrast, the rate of the events occurred the most when the object was outside their reach. When controlling for the duration of time, the object was outside of the reaching space and the duration within their reaching space; the infants produced the highest rate of these behavioral events when the object was outside their reaching and peripersonal space. With this information alone, one could argue that this was some form of anticipatory behavior in response to the object being outside their reaching space. However, the infants produced very few behaviors once again when the object moved into their reaching space. If infants were producing these behaviors through anticipation, they would be assumed to produce them when the object was in transit. They did not. Therefore, it is likely that, again, they are attempts at reaching that are following an incorrect yet repeatedly experienced movement behavior. 
Regarding their reaches performed following reach-onset, infants produced a decreasing number of non-reaching behaviors while their reach proportions increased. Displaying a developmental change as the weeks passed, they successfully reached for the object for more trials each week. This proportion was over ninety percent by the third week of reaching experience. Concurrent with the successful reaches, the latency duration to reach decreased. As infants gained more experience, they reached for the object sooner and sooner, including reaching before it was within their reaching space, demonstrating anticipation of the object entering their reaching space. Therefore, infants begin to exhibit anticipatory reaching behaviors, demonstrating an ability to initiate reaches before the object enters their immediate grasp range.
The infants also exhibited kinematic differences, while their average velocity remained the same. Across the observation weeks, the infants moved their arms, performing non-reaching behaviors, accompanying arm movements, and waving their arms at a similar speed regardless of the week of observation. Following the reach-onset, infants continued to produce the same speed on average even though they were reaching and producing object-elicited non-reaching behaviors. 
However, their changes while moving their arms tell a different story. Firstly, they produced more movement units as the weeks moved from non-reaching weeks to reaching weeks. They produced increases I expected that the infants would now reach, constituting more movement units as they made reaching corrections in their attempts to contact the object. However, the most significant movement changes occurred in the transition phase from out of reach to within reach while the object was in motion. This high frequency of movement units remained high throughout. Alternatively, infants increased their movement units in the presence of an object both in and out of reach. This increase occurred as they began to reach and beyond into the reaching weeks. Again, while the increase when the object is in reach is expected due to the reaching, this is not true when the object is outside of their reach.
However, the changes in frequency, duration, speed, and movement units are not the entire story. The infants had one significant difference among themselves: the age at which they attained the onset. Grouping the children by their reach onset may result in a better understanding of the factors that go into their transition from non-reaching to reaching. 




Chapter 1 [bookmark: _Toc420995911][bookmark: _Toc422997498][bookmark: _Toc427156483][bookmark: _Toc173185072]
RESULTS AND DISCUSSION: REACHING GROUPS
	The infants in this study consisted of two distinguished reach onset groups. One group attained reach-onset at 15 and 16 weeks, while the other at 19 and 21. Following Thelen’s 1993 longitudinal study of the activity levels and the onset of Gabrial, Nathan, Justin, and Hannah, I further analyzed the data by grouping these individuals into early and late-reaching groups (see Table 1). I conducted the same analyses as the previous section, focusing again on behavioral events and overall kinematics to understand these groups' developmental changes around reach-onset. For consistency, I ran an initial analysis of the proximity durations to again allow for proper comparison between the different proximity and the reach groups. As with the entire sample, the toy-out-of-reach proximity duration relied on the infant's accumulated looking to determine its end time. Likewise, the duration of the toy-in-reach relied on the object being removed. One group could accumulate faster looking times and end these proximities sooner or reach more consistently sooner, resulting in shorter toy-in-reach durations. I conducted a GEE with pairwise comparisons that revealed no interaction of proximity zone and group, Wald χ2(2) = 1.859, p > 0.05 (see Figure 20 and Table 42 for mean estimates). Each zone of object proximity, toy-out-of-reach, toy-moving-into-reach, and toy-in-reach was the same between the late and the early reaching group.
[bookmark: _Toc173185073]Movement events
To understand the developmental changes between early- and late-reaching groups’ behavioral events, I conducted a GEE. The analysis model was like the previous model, with the same variables as previously discussed, with the addition of the group variable as an independent variable. I ran only comparisons involving the group variable and reported those results in this chapter.

[bookmark: _Toc173185074]Frequency
The analysis of the event frequencies revealed a statistically significant main effect for groups (Wald χ2(1) = 19.274 p < 0.003; see Figure 21). Overall, the early reaching group produced more events than their late-reaching peers (see Table 43 for estimated means). Further, there were statistically significant differences between the groups and their respective frequencies, rates of events, durations, summed durations, velocity means, movement units, proportion of reaches and latency to reach (ps < 0.001). 

Group by week
	The GEE revealed a significant difference in the groups’ frequency of events across the weeks of observation (Wald χ2(7) = 1.36209E+12 p < 0.001; see Figure 21 and Table 44 for estimated means). Infants in the early reaching group produced more events in the weeks before reach onset with significantly higher event frequencies in the weeks just before reaching onset (weeks -2 and -1), before decreasing in event frequency following reach-onset till the last week of observation. Alternatively, the late reaching group produced minimal event frequencies that dropped to close to zero the week before reaching onset (week -1) before increasing following reach onset. While the early group exhibited a decreasing trend in their frequencies across weeks and the late group an increasing trend, Both groups frequencies were remarkably similar for the weeks after reach onset (see weeks 1 to 5 of Figure 21). 

Group by event type
	Both groups showed a similar trend for event-type frequencies. Early and Late reaching groups both produced more mouth contact events than face contacts or midline clasps events (Wald χ2(4) = 220.046 p < 0.001; see Table 45 for estimated means). While the early-reaching group produced more contacts in each behavior type than their late reaching group peers, the only significantly different event was face contacts between the groups (p < 0.001), while mouth contacts and midline clasping were not different between groups (ps > 0.05). Regardless of the reach onset group, producing more mouth contact events remained constant.
 
Group by proximity
	The groups displayed differences in referent to frequency of events based on objects location (Wald χ2(4) = 58.538 p < 0.001; see Figure 22 and Table 46 for estimated means). The early reaching group produced more events in toy-out-of-reach and toy-in-reach than in toy-moving-into-reach. Conversely, the late reaching group produced more events in the toy-out-of-reach zone than the toy-moving-into-reach and toy-in-reach. Again, the early reachers produced more events. However, the two groups displayed different trends from one another, with the late group producing fewer events than their peers only for the toy-out-of-reach proximity (see Figure 22). 
Group by week by event type	
Both groups again produced more mouth contact events than midline clasps or face contacts (Wald χ2(6) = 1.94967E+14 p < 0.001; see Figure 21 and Table 47 for estimated means). However, their developmental trends once again differed. Early reachers produced mostly face contact in their first week before producing more mouth contact for the remainder of the observation weeks. The frequency of these events, consisting of mostly mouth events, followed their weekly trend of increasing to reach onset before decreasing the remainder of the weeks. The late group produced very few mouth events that did not differ from the other event types before increasing from week-2 through reach onset and to the final weeks of observation. Again, while the early reaching group decreased in the frequency of events following reach onset, the late reaching group increased their event frequency.

Group by week by proximity
There was once again a significant difference between the groups following the proximity group interaction (Wald χ2(6) = 1.94967E+14 p < 0.001; see Figure 22 and Table 48 for estimated means). Both groups had extremely low events in the toy-moving-into-reach proximity that remained constant. While there was a constant number of events occurring during toy-out-of-reach before reach-onset for the early group, this number decreased in week 1 and rose again until week 5, when it dropped again. The early group's toy-in-reach events increased until they reached onset (week -5 to 0) when they decreased through the remaining weeks (week 1 to 5). For the late reach group, they produced very few events in the toy-out-of-reach which increased across the weeks of observation (week -5 to 4) until week 5 when they also decreased significantly. They further produce very few events when the toy was in-reach, and this remained constant throughout. 

Group by event by proximity
The groups again showed significant difference in their trends of events across proximities (Wald χ2(5) = 8928580241 p < 0.001; see Figure 22 and Table 49 for estimated means). For both groups, there were significantly more Mouth events than face or midline clasping. However, for early reachers, there was similar amount occurring in the toy-out-of-reach and toy-in -reach proximity. Conversely, the mouth events exhibited by the late group occurred only in the toy-out-of-reach proximity. 

Group by week by event type by proximity
There was a significant four-way interaction between the groups, events, proximities across weeks (Wald χ2(4) = 116.019 p < 0.001; see Figure 22 and Tables 50 and 51 for estimated means). Following the trends seen across the previous 3-way interactions, the infants produced significantly more mouth contact over midline clasping and face contacts, with the only notable exception being the early groups' increased face contacts for week -5. For toy-out-of-reach, early-reach infants produced more mouth contacts during the pre-reaching weeks, while the late group produced more in the post-reach onset weeks.
	Contrary to my hypotheses, infants did not produce a large amount of midline clasping but rather mouth contact. They did show a transition from events occurring within reach to outside of reach; however, this was observed only in the early-reaching infants. Furthermore, while they did display increased activity approaching reach onset, this again was the early-reaching group.
	
[bookmark: _Toc173185075]Rate
The analysis of the trial rate of events revealed statistically significant main effects for groups (Wald χ2(1) = 19.204 p < 0.001; see Figure 23). The early-reach group displayed a greater event rate than the late group (see Table 52 for estimated means). Additionally, the GEE revealed statistically significant interactions between the group and the other independent variables that were identified across all 7 permutations (ps < 0.001). 

Group by week
	When looking at the group performance by week, infants in the early group exhibited larger rates of events and a decree in the events over time while the late group showed lower rates but an increase over the pre-reaching weeks. The trend of early group increasing while the late group increased continued into the reaching weeks. By week 2 of reaching, the late group produced a greater rate of events than the early reaching group and this continued though the remaining observation weeks (Wald χ2(7) = 7.5803E+13 p < 0.001; see Figure 23 and Table 53 for estimated means). 

Group by event type
The groups showed the same overall trend for rates as they did for frequencies in regard to events by type. Early and late groups both produced more mouth contact events than face contacts or midline clasps (Wald χ2(4) = 7892.76 p < 0.001; see Table 54 for estimated means). The two groups produced similar rates of events, though the early group did have a higher rate of face events than the late group (p < 0.001). Alternatively, the mouth rates were not significantly different between the two groups (p > 0.05), while mouth contacts were greater than the other event types (ps <0.001). Once again, regardless of the reach onset group, the trend of producing more mouth contact event rates remained.

Group by proximity
There was a significant difference in the interaction between proximity rates and group (Wald χ2(4) = 121.122 p < 0.001; see Figure 24 and Table 55 for estimated means). The rates of the early group were significantly higher in the toy-out-of-reach and toy-in-reach than in the toy-moving-into-reach proximity (p > 0.05). The two proximities were not significantly different from one another (ps < 0.001). Their late peers, however, showed a differing trend again. The late group had a significantly higher toy-out-of-reach rate of events (ps >0.001) over the toy-in-reach and the toy-moving-into-reach proximities, the latter two not differing from one another (p > 0.05).


Group by week by event type
Both groups again produced more mouth contact events than midline clasp or face contacts (Wald χ2(6) = 7.07638E+14 p < 0.001; see Figure 23and Table 56 for estimated means). However, their trends once again differed. Early reachers produced mostly face contact in their first week before producing more mouth contact for the remainder of the observation weeks. The rates of these events, consisting of mostly mouth events, followed their weekly trend of increasing to reach onset before decreasing the remainder of the weeks. The late reach group likewise followed the trend seen in the frequency data. They produced very few mouth events that did not differ from the other event types before increasing from week-1 through reach onset and to the final weeks of observation. Again, while the early group decreased in the rate of events following reach onset, the late group increased their event rate.

Group by week by proximity
There was once again a significant difference between the groups following the proximity group interaction (Wald χ2(6) = 1.68014E+14p < 0.001; see Figure 24 and Table 57 for estimated means). Both groups had extremely low rates of events in the toy-moving-into-reach proximity that remained constant except for the week of reach onset and week 1 when the early group displayed a small increase in the rate of events. The early groups rate of events for the toy-out-of-reach proximity remained high but oscillated from high to low throughout the observation week while also producing a decreasing trend. For the toy-out-of-reach proximity of the late group, there was a low rate of events, near 0 events, until the week before reach onset (week -1). Following week -1 the rates showed an increasing trend while oscillating between high and low (high weeks at 2 and 4). For the toy-in-reach proximity, the early group oscillating rates between high and low until week 2 when they dissipated. For the late reach group, they produced very few events in the toy-in-reach throughout (see figure 24). 

Group by event by proximity
The groups again showed significant difference in their trends of events across proximities (Wald χ2(5) = 3.83531E+11 p < 0.001; see Figure 24 and Table 58 for estimated means). For both groups, there were significantly more Mouth events than face or midline clasping. However, unlike with frequency, both early and late reach group produced increased rates for toy-out-of-reach only. 

Group by week by event type by proximity
There was a significant four-way interaction between the groups, events, proximities across weeks (Wald χ2(4) = 6.26332E+13 p < 0.001; see Figure 24 and Tables 59 and 60 for estimated means). Following the trends seen across the previous 3-way interactions, the infants produced significantly more mouth contact over midline clasping and face contacts with the only notable exception being the early groups increased face contacts for week -5 once again. For toy-out-of-reach, the early reach group produced more mouth contacts during the pre-reaching weeks while the late group produced more in the post-reach weeks.
	
[bookmark: _Toc173185076]Summed Duration
The analysis of the event summed duration revealed statistically significant main effects for groups (Wald χ2(1) = 7.74 p < 0.005; see Figure 25). Overall infants in the early reach group produced longer durations of events than their late group peers (see Table 61 for estimated means). In addition to the main effect of group, analyses revealed statistically significant interactions between Group and the other independent variables were identified across all 7 permutations (ps < 0.001): 

Group by week
Analyses of the summed duration revealed a significant group by week effect (Wald χ2(7) = 1.80929E+12 p < 0.001; see Figure 25 and Table 62 for estimated means). Overall trends showed the early group once more decreasing in their summed durations over the course of the observations. This trend was true for week -5 to week 5 with the exception of week -1 when the summed duration was significantly higher (see table 62 for estimated means). Alternatively, the late group exhibited a trend of increasing summed durations across the weeks. This was not true however for week 5 which was lower than the previous post-reach weeks.

Group by event type
The groups showed the same overall trend for summed duration as they did for frequencies and rates in regard to events by type. Early and late groups both produced more mouth contact events than face contacts or midline clasps (Wald χ2(4) = 2077.309 p < 0.001; see Table 63 for estimated means). The two groups produced similar rates of events though the early group did have a higher rate of face events than the late group (p < 0.001). The mouth event rates for the early reach group was also significantly higher than those of the late group (p < 0.001). Both groups mouth contacts were significantly midline clasping or face contact events (ps <0.001). Once again, regardless of the reach onset group, the trend of producing more mouth contact event rates remained the same.

Group by proximity
There was a significant difference in the interaction between proximity rates and group (Wald χ2(4) = 1720532.332 p < 0.001; see Figure 26 and Table 64 for estimated means). The summed duration of the early group was significantly higher in the toy-out-of-reach and toy-in-reach than in the toy-moving-into-reach proximity (ps < 0.05). The two proximities were not significantly different from one another (ps > 0.05). The late group showed a differing trend again. They showed a significantly higher toy-out-of-reach summed duration of events (ps < 0.001) over the toy-in-reach and the toy-moving-into-reach proximities, the latter two not differing from one another (p > 0.05).

Group by week by event type
Both groups again produced more mouth contact summed durations than midline clasp or face contacts (Wald χ2(6) = 2.72836E+12 p < 0.001; see Figure 26 and Table 65 for estimated means). However, their trends once again differed. Early reachers produced greater sums of face contacts in their first week before producing more mouth contact durations for the remainder of the observation weeks. The summed durations of these events, consisting of mostly mouth events, followed their weekly trend of increasing to reach onset before decreasing the remainder of the weeks, however the amount of the summed durations oscillated from higher to lower once again. The late reach group likewise followed the trend seen in the previous findings. They produced very few mouth events that did not significantly differ from the midline clasps or face contacts until week -3 and again at week -1 before continuing to increase for the remainder of the observed weeks. Again, while the early group decreased in the rate of events following reach onset, the late group increased their summed duration.

Group by week by proximity
There was once again a significant difference between the groups following the proximity group interaction (Wald χ2(6) = 5.36938E+13 p < 0.001; see Figure 26 and Table 66 for estimated means). The early group once more exhibited a decrease in events occurring across the weeks of observation. The summed duration of events in toy-out-of-reach started high at week -5 but decreased overall throughout the weeks ending in near 0 duration in week 5. As before, the late group exhibited an increase from pre-reach weeks to post-reach weeks. The longest summed duration for pre-reaching in the late group was near five thousand milliseconds however the longest for post-reach was over 20,000. 
Unlike previous analyses, the early group produced summed durations in the toy-moving-forward proximity. The summed duration occurred only in the pre-reaching weeks for the early group. While the late group did produce events during the toy-moving-into-reach proximity, they were significantly lower than the early reach group. 
The groups again exhibited differences in the toy-in-reach proximity (see figure 26). The early group displayed an increase in summed durations of events as they approached reach onset. These durations then quickly dissipated following reaching onset and were near zero by week 2. Alternatively, the late reach group did not display any notable movement events during the toy-in-reach. The summed duration of each week was around one thousand milliseconds except for week 4 which approached three thousand milliseconds.  

Group by event by proximity
The groups again showed significant difference in their trends of events across proximities (Wald χ2(5) = 1.94761E+12 p < 0.001; see Figure 26 and Table 67 for estimated means). For both groups, there were significantly more Mouth events than face or midline clasping. However, for early reachers, there was a similar amount occurring in the toy-out-of-reach and toy-in -reach proximity. Conversely, the mouth events exhibited by the late group occurred only in the toy-out-of-reach proximity.

Group by week by event type by proximity
There was a significant four-way interaction between the groups, events, proximities across weeks (Wald χ2(4) = 1.94275E+13 p < 0.001; see Figure 26 and Tables 68 and 69 for estimated means). Following the trends seen across the previous 3-way interactions, the infants produced significantly more mouth contacts than midline clasping or face contacts with the only notable exception being the early groups increased face contacts for week -5 once again. For toy-out-of-reach, the early reach group produced more mouth contact during the pre-reach weeks with one increase duration occurring at week 4 in the pos-reach weeks. The late reach group produced summed durations in the post-reach weeks with the greatest durations being week 1 and week 4. 
	While both groups produced minimal durations of events in the toy-moving-into-reach proximity, the early reach group had increased durations in weeks -5, -3, -1, and week 3. The late group’s summed duration remained low for the entire observation. 
	As mentioned in the event by proximity analyses results, the summed duration of note in the toy-in-reach was from the early group. The late group did not produce significant summed durations. To reiterate again these summer durations occurred from mouth contacts that occurred mostly in the toy-out-of-reach proximity.
	
[bookmark: _Toc173185077]Average Duration
The analysis of the average event duration revealed statistically significant main effects for groups (Wald χ2(1) = 18.217 p < 0.001; see Figure 27 and Table 70 for estimated means), Overall infants in the early reach group produced longer durations of events than their late group peers (see Table 70 for estimated means). In addition to the main effect of group, analyses revealed statistically significant interactions between Group and the other independent variables for all 7 interactions (ps < 0.001): 

Group by week
	Analyses of the average duration revealed a significant group by week interaction (Wald χ2(7) = 1.33685E+12 p < 0.001; see Figure 27 and Table 71 for estimated means). Overall trends showed the early group increased the average duration of events from week -5 to week -1 before decreasing for the remaining weeks. Likewise, the late group exhibited a trend of increasing average duration across the weeks, however the duration of these events was significantly lower than the early reach group. 

Group by event type
The average duration of events followed the same trend as all other analyses. Early and late groups both produced longer mouth contact events on average than face contacts or midline clasps average durations (Wald χ2(4) = 468.206 p < 0.003; see Table 72 for estimated means). The two groups produced similar trend for average durations of events though the early group did have a higher average duration of face  events than the late group (p < 0.001). The mouth event rates for the early reach group were also significantly higher than those of the late group (p < 0.001). Both groups mouth contacts were significantly longer than midline clasping or face contact events (ps <0.001). Once again, regardless of the reach onset group, the trend of producing more mouth contact event rates remained the same.

Group by proximity
There was a significant difference in the interaction between proximity rates and group (Wald χ2(4) = 325.955 p < 0.003; see Figure 28 and Table 73 for estimated means). The average duration of the early group was significantly higher in the toy-out-of-reach than both the toy-in-reach and toy-moving-into-reach proximity (ps > 0.05). The two proximities were not significantly different from one another (ps > 0.05). The late group showed a similar trend with significantly higher toy-out-of-reach average duration of events over the toy-in-reach and the toy-moving-into-reach proximities (ps < 0.001), the latter two did not differ from one another (p > 0.05). Once more the Early group produced greater average durations over the late groups for the toy-out-of-reach and toy-in-reach (ps < 0.05).

Group by week by event type
Both groups again produced more mouth contact summed durations than midline clasp or face contacts (Wald χ2(6) = 6.04681E+13 p < 0.003; see Figure 27 and Table 74 for estimated means). However, their trends once again differed. Early reachers produced similar average durations of face and mouth contacts in their first week before producing more mouth contact durations for the remainder of the observation weeks. The average duration of these events, consisting of mostly mouth events, followed their weekly trend of increasing to reach onset before decreasing the remainder of the weeks, however the amount of the summed durations oscillated from higher to lower once again during the pre-reaching weeks. The late reach group likewise followed the trend seen in the previous findings. They produced very few mouth events that did not significantly differ from the midline clasps or face contacts until week -1 before continuing to increase for the remainder of the observed weeks. Again, while the early group decreased in the average duration of events following reach onset, the late group increased their event rate.


Group by week by proximity
The groups again showed significant differences in their trends of events across proximities (Wald χ2(6) = 1.12604E+14 p < 0.003; see Figure 28 and Table 75 for estimated means). For early reachers, there was a similar average occurring in the toy-out-of-reach and toy-in-reach proximity during the pre-reach weeks but minimum average durations of all three proximity in the post reach weeks. Conversely, the mouth events exhibited by the late group occurred only in the toy-out-of-reach proximity during the post-reach weeks. Overall, the early reachers once again demonstrated decreasing average duration, while late reachers produced an increase in average durations.

Group by event by proximity
The groups showed significant differences in their trends of events across proximities (Wald χ2(5) = 5246.17 p < 0.003; see Figure 28 and Table 76 for estimated means). For both groups, there were significantly more Mouth events than face or midline clasping. However, for early reachers, there was a similar amount occurring in the toy-out-of-reach and toy-in -reach proximity. Conversely, the mouth events exhibited by the late group occurred only in the toy-out-of-reach proximity.

Group by week by event type by proximity
There was a significant four-way interaction between the groups, events, proximities across weeks (Wald χ2(4) = 5.39914E+13 p < 0.003; see Figure 28 and Tables 77 and 78 for estimated means). Following the trends seen across the previous 3-way interactions, the infants produced significantly more mouth contacts than midline clasping or face contacts. The only notable exception was the early groups increased face contacts for week -5 once again. For toy-out-of-reach, the early reach group produced more mouth contact during the pre-reach weeks, with one increased duration occurring at week 4 in the post-reach weeks. The late reach group produced average durations in the post-reach weeks with the greatest durations being week 1 and week 4. 
	While both groups produced minimal durations of events in the toy-moving-into-reach proximity, the early reach group had increased average durations in weeks -5, -3, -1, and week 3. The late group’s average duration remained low for the entire observation. 
	As mentioned in the event by proximity analyses results, the average duration of note in the toy-in-reach was from the early group. They produced higher average durations of face events during week -5 and -2, and mouth average durations for week -3 and -1. The late group did not produce significant summed durations. 
	
[bookmark: _Toc173185078]Reaching Proportions
The proportion of reaches produced each week was analyzed using a GEE, which revealed no main effect of group (Wald χ2(5) = 0.269 p > 0.05; see Figure 29 and Table 79 for estimated means). There was, however, an interaction between the group and weeks (Wald χ2(5) = 661.245 p < 0.001; see Table 80 for estimated means). For the week of reach-onset, the proportion of reaches reached 60%. This quickly rose to 100% by the fifth week of reaching experience. As I hypothesized, infants quickly increased reaching proportion following reach onset very quickly. However, contrary to my hypothesis, they did not start with a low proportion of reaching at reach week 0 but an average proportion of 60%.

[bookmark: _Toc173185079]Latency to Reach
The analysis of the latency between the time the toy is within the infant’s reaching space and the initiation of the reach revealed a main effect of weeks (Wald χ2(5) = 0.008 p > 0.05; Table 81 for estimated means). There was also no significant interaction between Group and Weeks following reach-onset (Wald χ2(5) = 8.31 p > 0.05; see Table 82 for estimated means). Overall latency began high for the week of reach onset and decreased gradually to week 5 (see Table 29 for estimated means). As was expected the infants displayed a decreasing latency trend as they gained reaching experience.

[bookmark: _Toc173185080]Kinematics
To further identify the change in overall activity as infants transition from non-reaching to reaching, I computed the average movement velocity and the frequency of movement units. These variables were identified over the entire trial and the three zones of object proximity.

[bookmark: _Toc173185081]Mean Movement Velocity
The statistical analyses of the mean movement velocity revealed a significant main effect for Group (Wald χ2(1) = 9.446 p < 0.002; see Figure 30 and Table 83 for estimated means). The early group produced slower mean movement velocities as opposed to their late-reaching counterparts. Statistically significant interactions between the group and the other independent variables were identified across all 3 interactions (ps < 0.01).

[bookmark: _Toc173185082]Group by Week
The GEE revealed an interaction between groups and weeks for average velocity (Wald χ2(1) = 60554522761 p < 0.002; see Figure 30 and Table 84 for estimated means). The early group produced slower average velocity than the late group and remained similar throughout the observation weeks. The late group alternatively produced increasing average velocities up to the reach of week onset before decreasing over the following weeks to week 5. 

[bookmark: _Toc173185083]Group by Proximity	
There was a significant interaction between proximities and the reach group (Wald χ2(1) = 78.809 p < 0.002; see Table 85 for estimated means). The early group produced a smaller average duration than their late peers and did not significantly differ between toy-out-of-reach, toy-moving-into-reach, and toy-in-reach. The late group produced higher average durations that displayed significant differences between the toy-moving-into-reach having significantly higher averages (ps <0.05). 

[bookmark: _Toc173185084]Group by Week and Proximity
	There was a significant interaction between proximities and reach group and week (Wald χ2(1) = 182.684p < 0.002; see Figure 31 and Table 86 for estimated means). The early group again did not produce significant differences across the weeks except for week 5 and the object proximity while producing lower average durations than their late-reaching peers. The late-reaching group produced sporadic average durations that were significantly higher than the early group. For toy-out-of-reach, the late group, the average durations were higher from weeks -4 to the week of reach onset and again at weeks 2 and 3.  The average duration of toy-moving-into-reach followed the same trend of higher durations for the pre-reaching weeks (specifically weeks 4 to reach onset) and again peaking at weeks 2 and 3. For toy-in-reach, the averages oscillated between high and low averages with peaks of activity at weeks -3, reach onset, and week 3.

[bookmark: _Toc173185085]Movement Units
A GEE statistical analysis of movement units indicated a main effect of Group (Wald χ2(1) = 4.824 p = 0.03; see Figure 32 and Table 87 for estimated means). The early group produced fewer movement units than the late group. Statistically significant interactions between the group and the other independent variables were identified across all 3 interactions (ps < 0.01)

[bookmark: _Toc173185086]Group by Week
	There was a significant interaction between groups and week of observation(Wald χ2(1) = 7.27252E+13 p < 0.001; see Figure 32) Overall, infants of both groups showed an increasing trend of movement units across the weeks of observation while the late group producing more for each week (see Table 88 for estimated means).

[bookmark: _Toc173185087]Group by Proximity
	The infants displayed a significant difference in their movement units based on the different zones of proximity (Wald χ2(1) = 3634.223 p < 0.001; see Table 89 for estimated means). Late reachers produced more movement units for each of the three proximities however only the toy-out-of-reach was significantly different. Both groups produced more movement units for the toy-moving-into-reach proximity with the other proximities being similar to one another (ps >.05). 

[bookmark: _Toc173185088]Group by Week and Proximity
	There was a significant interaction between the weeks of observation, zones of proximity, and groups (Wald χ2(1) = 9.97851E+14 p < 0.001; see Figure 31 and Table 90 for estimated means). For toy-out-of-reach, the early group produced the fewest of their movement units. The prereaching weeks remained low except for week 2 before increasing through the post-reach-weeks.  The Late group for this proximity was generally higher than the early group. They produced a peak of activity in the pre-reach-weeks at week -3 followed by stability in the activity until week 5 when it peaked again. 
For the toy-moving-into-reach proximity, the early group produced lower average mean durations than the late group and peaked at week 5 while the remaining weeks remained uniform in the mean movement units. For the late group, there was a uniform number of movement units that remained higher than the other proximities and the early reach group.
Finally, for the toy-in-reach proximity, both early and late reachers produced an increasing trend in movement units through the weeks of observation, peaking at week 5. Overall, again, the late group produced more movement units than the early group.

[bookmark: _Toc173185089]Discussion
[bookmark: _Hlk170212426]Overall, both groups produced more mouth contacts with greater average durations and summed duration rates. The early-reaching group produced the expected trend seen in the overall infants’ results. They produced an increasing number of events as they approached reach-onset and decreased following this trend. Further, these infants produced longer events and more accumulated and average duration as they approached reach-onset. Finally, infants produced more events per trial as the onset of the reach-onset drew near. Based on these data, the early-reaching group of infants align with the more energetic infants described by Thelen et al. (1993, 1996), Gabriel and Nathan, both of whom had earlier reached onset. Therefore, the decrease of movement units is comparable to the dampening down of activity seen in the Thelen infants Gabriel and Nathen, who needed to decrease their activities to perform successful and accurate reaches. The early group infants showed decreased velocity, and decreased movement units, signifying a decrease in overall activity.
[bookmark: _Toc173185090]Early reachers
The early reachers’ activities across the event types and proximity showed the same trend as the overall infants’ trend. Infants performed more mouth contact events when the object was outside of and within their reach. Alternatively, when the object was in transport from out of reach to in reach, they did not produce the non-reaching activities. Finally, much as with the overall infant trends, the rate of the events revealed that infants produced mouth events most at the highest react when the object was outside their reach. 
Regarding the infants' reaching, while the early reach group produced decreasing non-reaching activities, their reach proportions increased. As the weeks passed, they successfully reached for the object for more trials each week. This proportion was over 90 percent by week three of reaching experience. In addition to the successful reaches, the duration of latency to reach decreased significantly with reaching experience. As the early group gained more experience, they reached for the object sooner and sooner to include reaching before it was within their reaching space for the final weeks of observation. This negative reach start latency demonstrates a level of anticipation of the object entering their reaching space. 
Continuing to the kinematic differences, the early-reaching infants produce lower average velocities than their late-reaching peers. Their movement units likewise remained constant across the transition from non-reaching to reaching. While their velocity remained the same, the movement units told a different story. The early reachers produced an increase of movement units across the weeks of change from non-reaching to reaching. Following reach-onset, though reaching was included in their activities along with the mouth contacts that continued, albeit to a lesser degree, their velocity remained constant. 
I expected that as the infants reached (when the object was in reach), which constitutes more movement units as they make reach corrections, the number of movement units would increase the most. However, the greatest number of movement units occurred in the transition phase from out-of-reach to within-reach while the object was in motion. In fact, this high frequency of movement units remained high throughout. Alternatively, infants increased their movement units in the presence of an object both in and out of reach. This increase occurred as they began to reach and beyond into the reaching weeks. Again, while the increase when the object is in reach is expected due to the reaching, this is not true when the object is outside of their reach when I expected non-reaching movements to decrease. While the overall activity of the early groups indicates that the early reachers were more active, they were not faster movers. This may be in part due to the fact that while they made several movements, the average speed decreased as early infants spent longer periods of time in stationary mouth events during which infants did not move. 
[bookmark: _Toc173185091]Late reachers
	The late-reaching group produced the expected trend of increasing events. However, this occurred after reach-onset. Infants in this group produced an increasing number of events following the reach-onset. As expected, the event durations were shorter than the rate, summed, and average durations. Finally, infants produced increased events per trial but only after the reach-onset. Based on these data, the late-reaching group of infants aligned with the less energetic infants described by Thelen et al. (1993, 1996), Justin and Hannah, both of whom had later reach-onset. The late group with a similar reach onset as the less active group produced increasingly more movement units and velocity as the weeks went on. Given the increase in these kinematic components, it can be inferred that the late group increased in activity as they approached and followed the reach-onset. 
Late reachers’ activities across the different event types were the same as the overall infants’ trend. Infants performed more mouth contact events but only when the object was outside of their reach. Additionally, much as with the overall infants’ trend, the rate of the events revealed that infants produced most mouth events at the highest rate when the object was outside their reach. Further, the late reachers, unlike the early reachers or the infants, produced fewer events until the weeks after reach-onset when they increased over time. This increase in activities, however, was restricted to when the object was out of reach. 
Regarding their reaching, as the late reach group produced increasing non-reaching activities, their reach proportions likewise increased. As the weeks passed, they successfully reached for the object for more trials each week. This proportion was over ninety percent by the first week of reaching experience. In addition to the successful reaches, the duration of latency decreased significantly and very early in week three. As the late group gained more experience, they reached for the object sooner and sooner to include reaching before the object was within their reaching space for the final weeks of observation. This negative reach start latency demonstrates a level of anticipation of the object entering their reaching space. 
Continuing to the kinematic differences, the late-reach infants reached faster than their early-reaching peers as well as quicker as they approached reach-onset before reaching slower for the remaining weeks.  Their movement units increased across the weeks from non-reaching to reaching. As with the early reachers, the late reachers produced increased movement units across the weeks of change from non-reaching to reaching. Following reach-onset, though reaching activities were included in their movements units and average velocity combined with their mouth events, albeit to a lesser degree, however, their velocity still decreased with time. 
[bookmark: _Toc420995910][bookmark: _Toc422997497]I expected that as the infants reached (when the object was in reach), which constitutes more movement units as they make reach corrections, the number of movement units would increase the most. However, the greatest number of movement units occurred in the transition phase from out-of-reach to within-reach while the object was in motion. In fact, this high frequency of movement units remained high throughout. Alternatively, infants increased their movement units in the presence of an object both in and out of reach. This increase occurred as they began to reach and beyond into the reaching weeks. While the late groups' overall activity and movement event indicates that they are less active, they were the faster movers with more active movement units. This is because, while they made fewer movement events, the stable mouth contacts did not decrease the average speed with the early reach group. 

[bookmark: _Toc173185092][bookmark: _Toc427156482]CHAPTER SIX
CONCLUSIONS, LIMITATIONS AND FUTURE DIRECTIONS
My study primarily focused on the precursor movement events leading to reach-onset and subsequent reaching behaviors. Specifically, I focused on group differences between early reachers and late reachers. Before reaching onset, infants are limited to vocalizations, visual exploration, and tactile experiences within their peripersonal space when interacting with their environment. However, upon crossing the threshold milestone of reaching, infants gain autonomy and begin actively influencing their surroundings, learning about their actions via cause and effect through the perception-action loop. The study of infant motor development, specifically the onset of reaching, represents a pivotal moment in an infant’s life as they transition from passive to active agents. This study’s findings revealed several key trends and differences between the reaching groups while cementing the findings of Thelen et al.’s 1993 foundational work.
The hypothesis initially put forward was that infants would exhibit more midline clasping than mouth or face contacts. Contrary to my expectations, infants engage mainly in mouth contact events. As infants approached the onset, these events increased in frequency and duration. This increase peaked just before reaching onset and decreased afterward, indicating that they gave way to successful reaching.
During trials, infants engaged in fewer events when the object was in motion, moving from out of reach to in reach. While they did not produce many contacts of midline clasp events, they were not idle but rather active, producing the largest number of movement events. This finding suggests that infants were anticipating the object's movement into their reaching space before they could reach for it.
Regarding the successful reaches, both early and late reachers showed an increase in successful reach proportions very quickly in the first few weeks of reaching experience. The early reach group, who reached sooner at around 15 weeks old, exhibited a decrease in reach latency in the first few weeks of reaching experience. This group began to reach for the objects outside of their peripersonal space, underscoring their ability to learn and anticipate the objects' movement into their reaching space. This anticipatory reaching is seen in Robin et al. (1996); however, in the current study, infants tracked objects moving directly toward them entering their peripersonal space instead of moving perpendicular to their reaching space. In addition to the increase in reach proportions, these infants exhibited decreased non-reaching behavior indicative of damping down their overall non-reaching events to perform successful reaches. 
On the other hand, the late group, which reached around 20 weeks old, showed a quicker reaching proportion that increased in their first week of reaching experience. Again, they anticipated the object by reaching towards it while it was in motion. This was also accompanied by increased non-reaching events, signifying activities ramping up to produce successful reaching.
Kinematically, these differences continued. Analyses revealed notable differences between early and late reachers. Early reachers moved slower, with lower overall velocity than the late reachers. In contrast, they increased the number of movement units they performed across the weeks with a steady increase from before reach onset to after. However, this increase did not surpass the movements of the late teachers.
Late reachers showed faster movements and increased movement units as they adapted to reaching behaviors post-reach onset. Their overall velocity increased to reach onset, then dropped following reach onset, and slowly increased again. This suggests that while late reachers may have produced fewer non-reaching events, they produced more significant overall movement and increased activity towards reach onset, indicating a ramping-up activity. Interestingly, they dropped after reaching onset and began to climb again, indicating some overcompensation in speed reduction to successful reaching before becoming more active again. 
The study underscores the importance of group differences in activity levels in infant motor skill milestone acquisition, particularly in reaching and reaching onset. Early reachers demonstrated a pattern of earlier and more gradual motor skill acquisition, whereas late reachers showed a delayed but accelerated catch-up phase post-reach onset. These findings contribute to our understanding of how infants develop and refine their motor skills, highlighting variability in developmental trajectories that may influence future cognitive and physical abilities.
[bookmark: _Toc173185093]Limitations and Future Directions
There were significant differences found that also identified potential limitations in the study. These limitations apply to the sample as a whole and can be applied to the secondary group analyses. 
	With regards to the behavioral analyses, better operationalization and expansion of the behavioral definitions coding could result in a better more microscopic analysis and a better understanding of the non-reach-to-reach transition. Specifically, while the study focused on mouth, face, and midline clasping, further refinement can include flapping motions of the arms, the movements leading to behavioral events, i.e., duration of movement to an event, and definitions of stable non-moving times. As with Hannah, the late group did not produce many movement events in the early weeks of observation; there may have been flapping and, most surely, times of nonmovement stability. These durations can better help us understand the ramping up or dampening down of movement activity as infants approach reach-onset. A final limitation that was not significant was the separation of face and mouth events. While face events seldom occur, it is worthwhile to determine if these are better combined with mouth contacts rather than a separate category. 
	The kinematics showed promising results. However, the focus on overall activity can now give way to more refined and micro-focused analyses. Using the newly defined variables, movement to events, and stable vs nonstable times, we need to do further analyses. Specifically, identifying the average velocity and movement units for the events themselves against the non-event times and the overall velocity without including stable non-moving events, mouth and face contacts, and midline clasping.
Another aspect to investigate is the kinematic signature, straightness, velocity, and movement units of the movements towards events and the reaching movements.  Finally, given that the hand midline clasping movements were linked to one another, the individual hand kinematics were averaged together. Assuming differences in nonlinked movements, i.e., flapping and arm stability, the kinematics of the two should be analyzed together. Further, by analyzing the overall activity regarding movement in space, we can further identify our infants as active and passive infants in alignment with Thelen et al. 1993.
	Regarding reaches themselves, the “onset of reaching” of reaching was identified as the first week of successful contact with the object. By this definition, it could be possible that there were “reach attempts,” per von Hofsten’s (1989) definition of the extension of the arm forward, that were excluded. The exclusion of such movements, which were not a focus of this study, may explain the drastic jump in reach proportions from non-reaching week -1 to reaching onset week 0.
The final component is to compile the data collected, though not used in the study, and analyze it in conjunction with the behavioral coding. Given the different visual saliencies of the objects presented, there could be a moderating effect on the developmental changes we observed in this study. Specifically in the reach and latency to reach.
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[bookmark: _Toc172716829]Table 1: Age by Reach-onset.
[bookmark: _Hlk169817525]
Chronological age over observation weeks around reach onset.
	Infant
	Week Around Reach-Onset

	 
	-5
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	 
	Early Reach Group

	CG
	 
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	DJ
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	JT
	 
	 
	12
	13
	14
	15
	16
	 
	18
	 
	20

	 
	Late Reach Group

	KP
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	 

	LN
	 
	15
	 
	17
	 
	19
	20
	 
	22
	23
	 

	ME
	16
	 
	 
	 
	20
	21
	22
	23
	24
	25
	26



Note: This table lists the infants and their corresponding ages for weekly observations around reach-onset (0). X’d weeks indicate weeks of missing data.


[bookmark: _Toc172716830]Table 2: Number of trials completed per visit by infant.

Number of trials conducted per visit across the weeks of observation.
	Infant
	Week Around Reach-Onset

	 
	-5
	-4
	-3
	-2
	-1
	0
	1
	2
	3
	4
	5

	 
	Early Reach Group

	CG
	 
	2
	9
	4
	5
	11
	9
	10
	16
	16
	14

	DJ
	12
	14
	13
	9
	10
	11
	7
	10
	8
	15
	18

	JT
	 
	 
	6
	10
	7
	14
	9
	 
	16
	 
	24

	 
	Late Reach Group

	KP
	12
	10
	14
	8
	7
	9
	17
	16
	13
	14
	 

	LN
	 
	9
	 
	10
	 
	14
	20
	 
	24
	21
	 

	ME
	5
	 
	 
	 
	16
	14
	5
	16
	19
	24
	24



Note: This table lists the infants and their corresponding number of trials for weekly observations around reach-onset (0). X’d weeks indicate weeks of missing data.
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[bookmark: _Toc172716941]Figure 1: Experimental setup

Presentation Theater setup.
Note. This figure illustrates the study setup, consisting of the presentation theater, camera tripods, motion tracker, eye tracker, and infant seat.
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[bookmark: _Toc172716942]Figure 2: Stimuli diagram
Stimuli Diagram.
Note. This figure illustrates the stimuli used in the study: Plain ball, one-handled cup, two-handled cup, dumbbell-shaped (orange and purple), plain rod, and drumstick-shaped (light blue, gray, yellow, and dark blue).

Sample velocity of movements
Time (100fps)
Velocity (cm/s)

[bookmark: _Toc172716943]
Figure 3: Exemplar graph of movement units
Example of movement units from the velocity profile.
Note. This figure illustrates three movement units derived from an infant's spontaneous arm movements. Dashed lines indicate the division between individual movement units. XY Coordinate insets indicate the collection frame (X) and the velocity cm/s (Y). 
[image: A graph of a pulse
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[bookmark: _Toc172716944]Figure 4: Velocity of movement example.
Sample of Movement Velocity profile for an entire trial
Note. This figure illustrates an entire velocity profile for one trial for both hands: Right (solid line) and left (dashed line). 
**
**


[bookmark: _Toc172716945]Figure 5: Average duration of proximity zones.
Estimated Duration in milliseconds of Zone of Proximity
Note. This figure illustrates the estimated mean duration in milliseconds of toy-out-of-reach, toy-moving-into-reach, and toy-in-reach proximities. Error bars show standard error. 
** p<.001


[bookmark: _Toc172716831]Table 3: Proximity duration
Estimated Duration in milliseconds of Zone of Proximity
	Zone of Proximity
	      Est. Mean
	Std. Error

	Toy-out-of-Reach
	17023.32
	1689.03

	Toy-Moving-into-Reach
	3271.91
	1673.54

	Toy-in-Reach
	19284.95
	1683.82



Note. This table lists the estimated mean duration and standard error in milliseconds for the toy-out-of-reach, toy-moving-into-reach, and toy-in-reach proximity.

[bookmark: _Toc172716832]Table 4: Event duration by week
Estimated Duration in milliseconds per Week.
	 
	 
	 

	Week
	Mean
	Std. Error

	-5
	17868.45
	1815.92

	-4
	17489.39
	1779.43

	-3
	19717.68
	1777.30

	-2
	14012.62
	1666.93

	-1
	16796.04
	1608.20

	0
	10209.53
	1573.69

	1
	14311.74
	1582.18

	2
	7722.32
	1773.24

	3
	9946.42
	1577.53

	4
	7828.10
	1662.04

	5
	9225.02
	1681.15



Note. This table lists the estimated mean duration and standard error in milliseconds for each week around reach-onset.
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[bookmark: _Toc172716946]Figure 6: Event duration by event toy, week, and proximity
Estimated Mean Duration of Event by Proximity and by Week
Note. This figure illustrates the estimated mean duration in milliseconds of toy-out-of-reach, toy-moving-into-reach, and toy-in-reach across the weeks around reach-onset.


[bookmark: _Toc172716833]Table 5: Event duration by proximity
Estimated Mean Duration of Event in milliseconds by Zone of Proximity
	Week
	Toy Out of Reach
	Toy Moving into Reach
	Toy in Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	33466.7745
	3023.96638
	340.8415
	2800.59304
	19797.7476
	2919.36355

	-4
	23268.7595
	2920.3875
	3880.4367
	2727.45556
	25318.9656
	2769.42373

	-3
	24085.0392
	2905.22986
	6142.574
	2720.83202
	28925.4189
	2796.36159

	-2
	17563.507
	2717.40572
	-744.1654
	2590.958
	25218.5322
	2662.51526

	-1
	20570.5312
	2636.38854
	6100.088
	2513.31456
	23717.4879
	2617.30916

	0
	12906.6809
	2528.03805
	1568.0924
	2464.20659
	16153.8261
	2526.54897

	1
	20126.2028
	2547.4287
	6806.5792
	2482.69004
	16002.4264
	2570.48504

	2
	12132.0993
	2835.25826
	2023.2573
	2671.18128
	9011.608
	2842.88376

	3
	18064.5774
	2513.39932
	3041.6607
	2461.10434
	8733.0352
	2564.02076

	4
	14555.0822
	2648.88954
	1340.7681
	2561.01632
	7588.4366
	2692.4598

	5
	15395.1477
	2660.40265
	5490.8717
	2625.00298
	6789.029
	2813.36771



Note: This table lists the estimated mean duration and standard error in milliseconds for the toy-out-of-reach, toy-moving-into-reach, and toy-in-reach proximity for each week of observation around reach-onset.
[bookmark: _Hlk169769492]


[bookmark: _Toc172716947]Figure 7: Event frequency by type
Estimated Mean Frequency of Event by Type and Week
Note. This figure illustrates the estimated mean frequency of face, hand, and mouth events for each week of observation around reach-onset. Error bars show standard error.


[bookmark: _Toc172716834]Table 6: Event frequency by week
Estimated Mean Event Frequency by Week
	Week
	Mean
	Std. Error

	-5
	0.49
	0.44

	-4
	0.48
	0.45

	-3
	1.88
	0.46

	-2
	1.20
	0.42

	-1
	1.38
	0.42

	0
	1.40
	0.40

	1
	0.91
	0.40

	2
	0.88
	0.46

	3
	0.83
	0.40

	4
	1.62
	0.42

	5
	0.44
	0.44



Note: This table lists the estimated mean event frequency and standard errors for each week of observation around reach-onset.


[bookmark: _Toc172716835]Table 7: Event frequency by type
	Estimated Mean Event Frequency by Type
 
	 
	
	 

	Week
	Mean
	
	Std. Error

	Face
	0.26
	
	0.39

	Hand
	0.21
	
	0.39

	Mouth
	2.67
	
	0.39

	
	
	
	


Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events.











[bookmark: _Toc172716836]Table 8: Event frequency by proximity
Estimated Mean Event Frequency by Proximity
	Week
	Mean
	Std. Error

	Toy-out-of-Reach
	1.73
	0.37

	Toy-Moving-into-Reach
	0.21
	0.37

	Toy-in-Reach
	1.20
	0.37



Note: This table lists the estimated mean even frequency and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.


[bookmark: _Toc172716837]Table 9: Event frequency by type
Estimated Mean Event Frequency by Type and Week
	 
	 
	 
	 
	 
	 
	 

	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	1.05
	0.78
	-0.14
	0.76
	0.55
	0.76

	-4
	-0.06
	0.79
	0.08
	0.79
	1.42
	0.79

	-3
	0.44
	0.81
	0.20
	0.80
	4.99
	0.80

	-2
	0.35
	0.74
	0.17
	0.73
	3.09
	0.74

	-1
	0.14
	0.73
	0.09
	0.73
	3.92
	0.73

	0
	0.26
	0.70
	0.19
	0.70
	3.74
	0.70

	1
	0.15
	0.70
	0.42
	0.70
	2.17
	0.70

	2
	0.21
	0.80
	0.15
	0.80
	2.30
	0.80

	3
	0.15
	0.69
	0.24
	0.69
	2.09
	0.70

	4
	0.24
	0.73
	0.46
	0.72
	4.16
	0.73

	5
	-0.08
	0.76
	0.47
	0.76
	0.92
	0.78



Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events for each week of observation around reach-onset.

[bookmark: _Toc172716838]Table 10: Event frequency by week and proximity
Estimated Mean Event Frequency by Proximity per Week
	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	1.30
	0.77
	-0.32
	0.77
	0.48
	0.79

	-4
	0.22
	0.80
	0.45
	0.80
	0.78
	0.80

	-3
	1.84
	0.81
	-0.13
	0.81
	3.93
	0.81

	-2
	1.39
	0.74
	0.29
	0.74
	1.92
	0.74

	-1
	1.92
	0.73
	0.25
	0.73
	1.97
	0.73

	0
	1.70
	0.70
	0.53
	0.70
	1.96
	0.70

	1
	1.73
	0.70
	-0.02
	0.70
	1.02
	0.70

	2
	2.18
	0.81
	0.21
	0.81
	0.26
	0.81

	3
	1.97
	0.70
	0.20
	0.69
	0.31
	0.69

	4
	4.08
	0.74
	0.51
	0.73
	0.27
	0.73

	5
	0.72
	0.79
	0.34
	0.77
	0.25
	0.77



Note: This table lists the estimated mean event frequency and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.




[bookmark: _Toc172716839]Table 11: Event frequency by type and proximity
Estimated Mean Event Frequency by Type and Proximity
	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	Hand
	0.55
	0.63
	-0.01
	0.63
	0.24
	0.63

	Face
	0.48
	0.63
	0.01
	0.63
	0.14
	0.63

	Mouth
	4.16
	0.63
	0.64
	0.63
	3.21
	0.63



Note: This table lists the estimated mean frequency and standard errors for hand, face, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.
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[bookmark: _Toc172716948]Figure 8: Event frequency by type, proximity, and week
Estimated Mean Frequency of Event by Type, Proximity, and Week.
Note. This figure illustrates the estimated mean frequency of face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach per week of observation around reach-onset. Error bars show standard error.
[bookmark: _Toc172716840]Table 12: Event frequency by type, proximity, and week
Estimated Mean Event Frequency by Type, Proximity, and Week
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	2.79
	1.34
	-0.08
	1.34
	1.21
	1.34

	-4
	-0.45
	1.38
	0.15
	1.38
	0.95
	1.38

	-3
	0.76
	1.40
	0.08
	1.40
	4.67
	1.40

	-2
	0.30
	1.28
	0.33
	1.28
	3.54
	1.28

	-1
	0.44
	1.27
	-0.19
	1.27
	5.50
	1.27

	0
	0.56
	1.21
	0.46
	1.21
	4.08
	1.22

	1
	0.45
	1.21
	0.48
	1.21
	4.25
	1.22

	2
	0.61
	1.40
	0.28
	1.40
	5.64
	1.41

	3
	0.13
	1.20
	0.77
	1.20
	5.00
	1.21

	4
	0.19
	1.27
	1.55
	1.27
	10.50
	1.31

	5
	0.31
	1.33
	1.48
	1.33
	0.37
	1.42

	 
	Toy-Moving-into-Reach

	-5
	-0.33
	1.34
	0.00
	1.34
	-0.65
	1.34

	-4
	0.46
	1.38
	0.08
	1.38
	0.80
	1.38

	-3
	-0.38
	1.40
	-0.07
	1.40
	0.06
	1.40

	-2
	0.20
	1.28
	0.10
	1.28
	0.58
	1.28

	-1
	-0.04
	1.27
	-0.10
	1.27
	0.87
	1.27

	0
	-0.02
	1.21
	0.22
	1.21
	1.39
	1.21

	1
	0.01
	1.21
	-0.09
	1.21
	0.03
	1.22

	2
	-0.02
	1.40
	0.08
	1.40
	0.58
	1.40

	3
	0.25
	1.20
	0.06
	1.20
	0.28
	1.20

	4
	0.43
	1.27
	-0.15
	1.27
	1.24
	1.27

	5
	-0.72
	1.33
	-0.06
	1.33
	1.79
	1.33

	 
	Toy-in-Reach

	-5
	0.69
	1.42
	-0.33
	1.34
	1.07
	1.34

	-4
	-0.18
	1.41
	0.00
	1.38
	2.51
	1.38

	-3
	0.95
	1.44
	0.57
	1.40
	10.26
	1.40

	-2
	0.55
	1.29
	0.08
	1.28
	5.14
	1.28

	-1
	0.01
	1.28
	0.54
	1.27
	5.38
	1.27

	0
	0.24
	1.22
	-0.10
	1.21
	5.75
	1.21

	1
	-0.03
	1.22
	0.86
	1.21
	2.24
	1.21

	2
	0.03
	1.40
	0.08
	1.40
	0.68
	1.40

	3
	0.06
	1.21
	-0.11
	1.20
	0.97
	1.20

	4
	0.10
	1.27
	-0.01
	1.27
	0.73
	1.27

	5
	0.16
	1.33
	-0.02
	1.33
	0.60
	1.33



Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.

[bookmark: _Toc172716841]Table 13: Event rates by week
Estimated Mean Event Rates per Trial by Week
	Week
	Mean
	Std. Error

	-5
	0.0032
	0.0016

	-4
	0.0004
	0.0014

	-3
	0.0045
	0.0014

	-2
	0.0027
	0.0013

	-1
	0.0049
	0.0013

	0
	0.0047
	0.0012

	1
	0.0049
	0.0012

	2
	0.0032
	0.0014

	3
	0.0021
	0.0011

	4
	0.0049
	0.0013

	5
	0.0016
	0.0014



Note: This table lists the estimated mean event Rates and standard errors for each week of observation around reach-onset.

[bookmark: _Toc172716842]Table 14: Event rates by type
Estimated Mean Event Rates per Trial by Type

	Week
	Mean
	
	Std. Error

	Face
	0.0019
	0.0007
	0.0019

	Hand
	0.0008
	0.0007
	0.0008

	Mouth
	0.0074
	0.0007
	0.0074

	
	
	
	


Note: This table lists the estimated mean Rates and standard errors for face, hand, and mouth events.

[bookmark: _Toc172716843]Table 15: Event rates by proximity
Estimated Mean Event Rates per Trial by Proximity
	Week
	Mean
	Std. Error

	Toy-out-of-Reach
	0.0083
	0.0007

	Toy-Moving-into-Reach
	0.0003
	0.0007

	Toy-in-Reach
	0.0015
	0.0007



Note: This table lists the estimated mean Rates and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.


[bookmark: _Toc172716949]Figure 9: Event rates by type and week
Estimated Mean Event Rates per Trial by Type and Week
Note. This figure illustrates the estimated mean Rate of face, hand, and mouth events for each week of observation around reach-onset. Error bars show standard error.
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[bookmark: _Toc172716950]Figure 10: Event rates by type, proximity, and week
Estimated Mean Event Rates per Trial by Type, Proximity, and Week.
Note. This figure illustrates the estimated mean Rate of face, hand, and mouth events for each week of observation around reach-onset.
[bookmark: _Toc172716844]
Table 16: Event rates by type, proximity, and week
[bookmark: _Hlk169785215]Estimated Mean Event Rates per Trial by Type and Week
	Week
	       Face
	                Hand
	              Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	0.0082
	0.0028
	0.0006
	0.0027
	0.0009
	0.0027

	-4
	-0.0006
	0.0025
	-0.0001
	0.0024
	0.0018
	0.0024

	-3
	0.0042
	0.0025
	0.0007
	0.0024
	0.0086
	0.0024

	-2
	0.0027
	0.0022
	-0.0004
	0.0022
	0.0058
	0.0022

	-1
	0.0014
	0.0022
	0.0008
	0.0022
	0.0125
	0.0022

	0
	0.0032
	0.0020
	0.0014
	0.0020
	0.0093
	0.0020

	1
	0.0009
	0.0020
	0.0034
	0.0020
	0.0103
	0.0020

	2
	0.0002
	0.0025
	-0.0003
	0.0024
	0.0096
	0.0025

	3
	-0.0002
	0.0020
	0.0007
	0.0020
	0.0058
	0.0020

	4
	0.0014
	0.0022
	0.0008
	0.0022
	0.0125
	0.0022

	5
	-0.0005
	0.0024
	0.0007
	0.0024
	0.0046
	0.0024



Note: This table lists the estimated mean Rate and standard error of face, hand, and mouth events for each week of observation around reach-onset.



[bookmark: _Toc172716845]Table 17: Event rates by proximity and week
Estimated Mean Rate of Events per Trial by Proximity and Week

	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	0.0052
	0.0027
	0.0002
	0.0027
	0.0043
	0.0027

	-4
	0.0021
	0.0024
	-0.0005
	0.0024
	-0.0005
	0.0024

	-3
	0.0107
	0.0024
	0.0004
	0.0024
	0.0023
	0.0024

	-2
	0.0054
	0.0021
	-0.0004
	0.0021
	0.0031
	0.0021

	-1
	0.0137
	0.0021
	0.0001
	0.0021
	0.0008
	0.0022

	0
	0.0100
	0.0020
	0.0019
	0.0020
	0.0021
	0.0020

	1
	0.0104
	0.0020
	0.0008
	0.0020
	0.0035
	0.0020

	2
	0.0098
	0.0024
	-0.0006
	0.0024
	0.0004
	0.0024

	3
	0.0068
	0.0020
	-0.0002
	0.0019
	-0.0003
	0.0019

	4
	0.0140
	0.0021
	0.0010
	0.0021
	-0.0002
	0.0021

	5
	0.0035
	0.0024
	0.0006
	0.0023
	0.0006
	0.0023



Note: This table lists the estimated mean Rates and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by weeks around reach-onset.

[bookmark: _Toc172716846]Table 18: Event rates by type and proximity 
Estimated Mean Rate of Events per Trial by Type and Proximity
	Week
	     Toy-out-of-Reach
	          Toy-Moving-into-Reach
	      Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	Hand
	0.0030
	0.0013
	-0.0001
	0.0013
	0.0028
	0.0013

	Face
	0.0010
	0.0013
	0.0004
	0.0013
	0.0008
	0.0013

	Mouth
	0.0209
	0.0013
	0.0007
	0.0013
	0.0007
	0.0013



Note: This table lists the estimated mean Rates and standard errors for hand, face, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.


[bookmark: _Toc172716847]Table 19: Event rates by type, proximity, and week
Estimated Mean Rate of Events per Trial by Type, Proximity, and Week

	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	0.0138
	0.0046
	0.0004
	0.0046
	0.0013
	0.0047

	-4
	0.0013
	0.0041
	-0.0004
	0.0041
	0.0055
	0.0041

	-3
	0.0081
	0.0041
	0.0000
	0.0041
	0.0239
	0.0042

	-2
	-0.0007
	0.0037
	-0.0006
	0.0037
	0.0174
	0.0037

	-1
	0.0038
	0.0037
	0.0010
	0.0037
	0.0364
	0.0037

	0
	0.0021
	0.0034
	0.0015
	0.0034
	0.0264
	0.0034

	1
	0.0024
	0.0034
	0.0044
	0.0034
	0.0244
	0.0035

	2
	0.0002
	0.0042
	-0.0005
	0.0042
	0.0296
	0.0043

	3
	0.0011
	0.0034
	0.0028
	0.0034
	0.0163
	0.0035

	4
	0.0020
	0.0037
	0.0026
	0.0037
	0.0374
	0.0038

	5
	-0.0013
	0.0040
	0.0001
	0.0040
	0.0118
	0.0042

	 
	Toy-Moving-into-Reach

	-5
	0.0003
	0.0047
	0.0000
	0.0046
	0.0003
	0.0046

	-4
	-0.0020
	0.0041
	0.0002
	0.0041
	0.0003
	0.0041

	-3
	0.0017
	0.0042
	-0.0002
	0.0041
	-0.0002
	0.0041

	-2
	-0.0015
	0.0037
	-0.0001
	0.0037
	0.0006
	0.0037

	-1
	0.0003
	0.0037
	0.0006
	0.0037
	-0.0005
	0.0037

	0
	0.0001
	0.0034
	0.0033
	0.0034
	0.0023
	0.0034

	1
	0.0005
	0.0034
	0.0006
	0.0034
	0.0011
	0.0034

	2
	-0.0004
	0.0042
	-0.0004
	0.0042
	-0.0011
	0.0042

	3
	-0.0014
	0.0034
	-0.0005
	0.0034
	0.0012
	0.0034

	4
	0.0014
	0.0037
	0.0002
	0.0037
	0.0016
	0.0037

	5
	-0.0004
	0.0040
	0.0007
	0.0040
	0.0016
	0.0041

	 
	Toy-in-Reach

	-5
	0.0104
	0.0049
	0.0013
	0.0046
	0.0012
	0.0046

	-4
	-0.0010
	0.0042
	-0.0001
	0.0041
	-0.0004
	0.0041

	-3
	0.0028
	0.0043
	0.0022
	0.0041
	0.0020
	0.0041

	-2
	0.0102
	0.0038
	-0.0006
	0.0037
	-0.0004
	0.0037

	-1
	0.0001
	0.0038
	0.0008
	0.0037
	0.0015
	0.0037

	0
	0.0075
	0.0035
	-0.0005
	0.0034
	-0.0006
	0.0034

	1
	-0.0002
	0.0035
	0.0052
	0.0034
	0.0054
	0.0034

	2
	0.0008
	0.0042
	0.0001
	0.0042
	0.0002
	0.0042

	3
	-0.0004
	0.0034
	-0.0002
	0.0034
	-0.0003
	0.0034

	4
	0.0010
	0.0037
	-0.0004
	0.0037
	-0.0013
	0.0037

	5
	0.0001
	0.0041
	0.0013
	0.0040
	0.0003
	0.0040



Note: This table lists the estimated mean Rate and standard errors for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.
[bookmark: _Toc172716848]Table 20: Event summed duration by week
Estimated Mean Summed Duration of Events by Week
	Week
	Mean
	Std. Error

	-5
	4261.87
	2400.67

	-4
	-2440.03
	2444.02

	-3
	9083.63
	2467.88

	-2
	921.01
	2140.27

	-1
	13796.90
	2192.99

	0
	1245.57
	1997.66

	1
	6925.84
	1993.42

	2
	-253.95
	2485.21

	3
	3026.05
	1982.51

	4
	7434.63
	2191.98

	5
	-172.59
	2368.34



Note: This table lists the estimated mean summed duration and standard errors for each week of observation around reach-onset.

[bookmark: _Toc172716849]Table 21: Event summed duration by type
Estimated Mean Summed Duration of Events by Type

	Week
	Mean
	
	Std. Error

	Face
	613.42
	
	1384.39

	Hand
	237.14
	
	1380.41

	Mouth
	11102.78
	
	1384.02

	
	
	
	


Note: This table lists the estimated mean summed durations and standard errors for face, hand, and mouth events.

[bookmark: _Toc172716850]











Table 22: Event summed duration by proximity
Estimated Mean Summed Duration of Events by Proximity
	Week
	Mean
	Std. Error

	Toy-out-of-Reach
	11102.78
	1384.02

	Toy-Moving-into-Reach
	237.14
	1380.41

	Toy-in-Reach
	3469.08
	1304.19



Note: This table lists the estimated mean summed durations and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.





[bookmark: _Toc172716951]Figure 11: Event summed duration by type and week
Estimated Mean Summed Duration of Event by Type and Week.
Note. This figure illustrates the estimated mean summed duration in milliseconds of face, hand, and mouth events for each week of observation around reach-onset. Error bars show standard error.
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[bookmark: _Toc172716952]Figure 12: Event summed duration by type, proximity, and week

Estimated Mean Summed Duration of Event by Type, Proximity, and Week.
Note. This figure illustrates the estimated mean summed duration in milliseconds of face, hand, and mouth events for each week of observation around reach-onset.
[bookmark: _Toc172716851]Table 23: Event summed duration by type and week
Estimated Mean Summed Duration of Events by Type and Week
	Week
	       Face
	                Hand
	              Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	4002.28
	4169.56
	305.33
	3947.81
	8477.99
	4031.05

	-4
	-1086.78
	4246.93
	-630.67
	4040.08
	-5602.65
	4131.77

	-3
	1732.68
	4287.34
	120.10
	4088.22
	25398.10
	4155.64

	-2
	228.06
	3663.88
	-2136.71
	3452.01
	4671.69
	3580.67

	-1
	1359.55
	3771.52
	3680.66
	3663.45
	36350.51
	3775.37

	0
	-186.81
	3408.19
	-4867.62
	3327.19
	8791.15
	3437.98

	1
	529.19
	3375.53
	5354.22
	3281.87
	14894.10
	3438.50

	2
	1159.21
	4327.19
	-4491.93
	4236.76
	2570.85
	4371.49

	3
	-539.29
	3389.13
	-498.70
	3312.70
	10116.14
	3439.17

	4
	1510.32
	3753.32
	-177.46
	3676.93
	20971.04
	3828.04

	5
	-1960.77
	3995.65
	5951.38
	3909.12
	-4508.39
	4107.36



Note: This table lists the estimated mean summed duration and standard error in milliseconds of face, hand, and mouth events for each week of observation around reach-onset.

[bookmark: _Toc172716852]Table 24: Event summed duration by type and proximity
Estimated Mean Summed Duration of Events by Type and Proximity
	Week
	     Toy-out-of-Reach
	          Toy-Moving-into-Reach
	      Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	Hand
	1123.82
	2233.18
	34.87
	2245.08
	681.58
	2261.27

	Face
	-20.49
	2229.59
	236.11
	2228.63
	495.82
	2229.63

	Mouth
	21829.24
	2259.26
	2249.25
	2243.39
	9229.84
	2233.07



Note: This table lists the estimated mean summed duration and standard errors for hand, face, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.



[bookmark: _Toc172716853]Table 25: Event summed duration by proximity and week
Estimated Mean Summed Duration of Events by Proximity and Week
	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	6824.17
	3989.99
	2620.89
	3979.12
	3340.54
	4034.39

	-4
	-2004.06
	4089.29
	-4970.97
	4061.24
	-345.08
	4123.55

	-3
	13509.15
	4113.93
	3142.85
	4084.64
	10598.87
	4144.14

	-2
	809.41
	3680.26
	-3829.23
	3642.68
	5782.85
	3690.29

	-1
	16568.51
	3649.87
	11049.30
	3612.40
	13772.91
	3650.81

	0
	1463.87
	4047.12
	-1564.21
	3985.88
	-417.44
	4001.65

	1
	5433.76
	3398.50
	-3027.46
	3357.31
	1330.42
	3395.28

	2
	13468.61
	3376.86
	3222.19
	3341.95
	4086.70
	3373.83

	3
	3697.16
	4066.60
	-2951.64
	4004.50
	-1507.38
	4051.14

	4
	6147.92
	3394.90
	3091.23
	3353.62
	-160.99
	3379.04

	5
	18167.53
	3664.98
	2457.89
	3619.79
	1678.48
	3643.76



Note: This table lists the estimated mean summed duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by weeks around reach-onset.



[bookmark: _Toc172716854]Table 26: Event summed duration by type, proximity, and week
Estimated Mean Summed Duration of Event by Type, Proximity, and Week

	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	7876.08
	6650.09
	1013.57
	6549.34
	11582.86
	6985.83

	-4
	-257.80
	6867.68
	-1629.96
	6821.01
	-4124.41
	7168.10

	-3
	2109.83
	6922.76
	513.87
	6869.95
	37903.76
	7202.22

	-2
	-852.51
	6067.44
	-4645.12
	6008.16
	7925.87
	6440.61

	-1
	2275.16
	6163.41
	6207.86
	6112.48
	41222.52
	6478.82

	0
	-237.56
	5708.87
	-11011.54
	5686.33
	27550.40
	6004.67

	1
	1897.81
	5653.87
	8517.47
	5633.02
	29990.56
	5985.76

	2
	1133.14
	6955.31
	-8221.39
	6957.00
	18179.74
	7375.66

	3
	-766.54
	5690.66
	-202.56
	5683.06
	19412.85
	6048.86

	4
	2380.18
	6138.53
	904.71
	6143.90
	51217.71
	6620.67

	5
	-3195.82
	6612.99
	8327.66
	6606.70
	-740.24
	7279.07

	 
	Toy-Moving-into-Reach

	-5
	1797.68
	6915.72
	-2452.65
	6551.40
	8517.64
	6650.80

	-4
	-2710.01
	7012.06
	54.61
	6818.03
	-12257.50
	6873.12

	-3
	2502.52
	7061.99
	-1473.28
	6872.88
	8399.31
	6910.14

	-2
	-2770.86
	6213.06
	-58.33
	6002.61
	-8658.49
	6092.38

	-1
	1344.61
	6257.14
	3181.10
	6110.71
	28622.18
	6199.66

	0
	-36.26
	5751.00
	-3056.92
	5683.66
	-5989.21
	5753.96

	1
	-712.92
	5696.90
	6230.51
	5629.11
	4148.99
	5770.91

	2
	1228.38
	6990.30
	-4325.76
	6951.81
	-5757.54
	7032.71

	3
	104.61
	5716.55
	-837.78
	5676.44
	10006.86
	5811.39

	4
	950.33
	6179.13
	-333.87
	6129.76
	6757.20
	6346.61

	5
	-1314.47
	6691.64
	5669.57
	6586.73
	-9047.74
	6867.97

	 
	Toy-in-Reach

	-5
	2333.08
	7290.38
	2355.08
	6570.46
	5333.46
	6569.69

	-4
	-292.54
	7374.46
	-316.66
	6825.64
	-426.02
	6834.50

	-3
	585.70
	7389.24
	1319.70
	6884.46
	29891.22
	6874.63

	-2
	4307.56
	6524.88
	-1706.68
	6013.48
	14747.68
	6029.27

	-1
	458.89
	6506.87
	1653.01
	6123.04
	39206.82
	6140.83

	0
	-286.60
	6000.14
	-534.41
	5689.30
	4812.27
	5708.80

	1
	402.69
	5976.17
	1314.67
	5635.56
	10542.75
	5667.21

	2
	1116.12
	7275.95
	-928.63
	6950.50
	-4709.63
	6976.92

	3
	-955.95
	5945.74
	-455.74
	5677.42
	928.72
	5712.59

	4
	1200.45
	6447.17
	-1103.23
	6127.10
	4938.20
	6192.34

	5
	-1372.03
	6983.45
	3856.92
	6588.24
	-3737.20
	6679.92



Note: This table lists the estimated mean summed duration and standard error in milliseconds for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.


[bookmark: _Toc172716855]Table 27: Event average duration by week
Estimated Mean Average Duration of Events by Week
	Week
	Mean
	Std. Error

	-5
	165.45
	154.71

	-4
	-22.17
	157.37

	-3
	618.92
	159.07

	-2
	126.93
	136.72

	-1
	1023.02
	143.79

	0
	143.76
	127.63

	1
	415.48
	127.13

	2
	-35.92
	164.78

	3
	156.72
	125.43

	4
	233.04
	141.25

	5
	51.93
	156.45



Note: This table lists the estimated mean event Average Duration and standard errors for each week of observation around reach-onset.

[bookmark: _Toc172716856]Table 28: Event average duration by type
Estimated Mean Average Duration of Events by Type

	Week
	Mean
	
	Std. Error

	Face
	91.26
	
	77.32

	Hand
	18.09
	
	77.03

	Mouth
	675.34
	
	77.29

	
	
	
	


Note: This table lists the estimated mean Average Duration and standard errors for face, hand, and mouth events.

[bookmark: _Toc172716857]Table 29: Event average duration by proximity
Estimated Mean Average Duration of Events by Proximity
	Week
	Mean
	Std. Error

	Toy-out-of-Reach
	507.10
	70.80

	Toy-Moving-into-Reach
	75.79
	70.78

	Toy-in-Reach
	201.79
	70.82



Note: This table lists the estimated mean Average Duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.

[bookmark: _Toc172716858]Table 30: Event average duration by week and type
Estimated Mean Average Duration of Events by Type and Week
	 
	 
	 
	 
	 
	 
	 

	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	243.96
	268.92
	-60.45
	252.15
	312.84
	258.30

	-4
	-44.96
	273.24
	123.91
	258.28
	-145.45
	265.51

	-3
	464.53
	275.73
	-16.17
	261.43
	1408.42
	267.16

	-2
	215.46
	233.35
	-40.22
	217.71
	205.56
	227.94

	-1
	52.23
	246.09
	120.47
	238.25
	2896.36
	245.17

	0
	63.56
	216.44
	-225.48
	209.40
	593.21
	217.47

	1
	-29.78
	213.38
	222.29
	205.86
	1053.93
	218.48

	2
	109.41
	283.58
	-234.20
	278.15
	17.03
	285.97

	3
	-14.81
	215.06
	15.26
	209.59
	469.70
	218.95

	4
	60.86
	240.69
	-120.34
	235.50
	758.61
	246.46

	5
	-116.59
	260.72
	413.90
	253.93
	-141.50
	268.40



Note: This table lists the estimated mean event Average Duration and standard errors for face, hand, and mouth events for each week of observation around reach-onset.
 
[bookmark: _Toc172716859]Table 31: Event average duration by type and proximity
Estimated Mean Average Duration of Events by Type and Proximity
	Week
	     Toy-out-of-Reach
	          Toy-Moving-into-Reach
	      Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	Hand
	166.27
	120.62
	-7.18
	121.56
	114.70
	122.83

	Face
	20.50
	120.40
	-1.87
	120.33
	35.63
	120.38

	Mouth
	1334.55
	122.83
	236.43
	121.54
	455.03
	120.65




Note: This table lists the estimated mean Average Duration and standard errors for hand, face, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.



[bookmark: _Toc172716860]Table 32: Event average duration by week and proximity
Estimated Mean Average Duration of Events by Proximity and Week
	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	536.50
	215.67
	-200.18
	212.70
	94.96
	215.49

	-4
	804.93
	215.09
	218.79
	212.70
	222.72
	214.86

	-3
	210.83
	263.19
	-228.31
	259.44
	-90.27
	262.57

	-2
	268.54
	215.26
	178.57
	212.46
	23.05
	214.52

	-1
	652.70
	234.50
	28.11
	231.82
	18.33
	233.34

	0
	191.17
	261.41
	-27.71
	258.72
	-7.66
	259.58

	1
	327.33
	257.81
	96.99
	257.26
	72.03
	260.23

	2
	35.18
	262.31
	-166.93
	260.41
	65.25
	264.37

	3
	1062.15
	262.98
	240.66
	260.98
	553.96
	264.63

	4
	120.12
	235.10
	-218.64
	232.36
	479.33
	235.29

	5
	1368.72
	235.46
	912.38
	232.96
	787.97
	235.22



Note: This table lists the estimated mean Average Duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by weeks around reach-onset.


[bookmark: _Toc172716861]Table 33: Event average duration by week, type, and proximity
Estimated Mean Average Duration of Event by Type, Proximity, and Week
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	462.61
	426.42
	-14.33
	419.24
	533.71
	448.36

	-4
	79.51
	439.34
	175.46
	435.72
	-149.42
	460.66

	-3
	942.75
	441.05
	-107.19
	437.15
	2350.90
	461.63

	-2
	1.76
	385.80
	-60.76
	381.20
	419.35
	412.96

	-1
	108.46
	396.49
	271.24
	392.64
	3726.46
	417.36

	0
	4.55
	359.10
	-481.87
	356.57
	2086.81
	381.21

	1
	195.33
	356.71
	386.65
	355.05
	1832.82
	381.24

	2
	81.02
	448.82
	-558.45
	448.96
	1109.91
	474.11

	3
	-35.68
	359.50
	77.57
	359.43
	763.72
	385.28

	4
	58.14
	391.52
	-178.96
	392.26
	2078.92
	423.24

	5
	-69.50
	423.79
	716.19
	423.81
	-73.17
	467.99

	 
	Toy-Moving-into-Reach

	-5
	13.46
	444.72
	-197.43
	419.43
	474.93
	425.79

	-4
	-230.05
	449.19
	99.84
	435.46
	-370.59
	439.76

	-3
	424.17
	451.12
	-155.81
	437.28
	453.60
	440.52

	-2
	-281.94
	395.99
	46.84
	380.83
	-420.83
	387.24

	-1
	71.46
	403.56
	104.10
	392.60
	2561.56
	397.97

	0
	120.61
	362.75
	-160.80
	356.36
	-560.34
	362.16

	1
	-126.87
	360.01
	271.39
	354.67
	511.85
	366.02

	2
	90.30
	450.98
	-197.47
	448.66
	-577.78
	453.37

	3
	21.62
	361.56
	12.17
	358.70
	501.94
	368.52

	4
	18.58
	394.46
	-87.85
	391.24
	153.60
	406.38

	5
	-200.36
	429.73
	244.43
	422.11
	-127.21
	444.47

	 
	Toy-in-Reach

	-5
	255.82
	468.20
	30.39
	420.82
	-70.11
	420.36

	-4
	15.66
	473.38
	96.41
	436.17
	83.67
	436.65

	-3
	26.67
	472.56
	214.48
	438.02
	1420.74
	437.55

	-2
	926.56
	416.69
	-106.75
	381.73
	618.16
	382.65

	-1
	-23.22
	419.19
	-13.94
	393.58
	2401.07
	394.16

	0
	65.53
	381.90
	-33.79
	357.11
	253.15
	358.55

	1
	-157.80
	380.82
	8.84
	355.21
	817.12
	357.87

	2
	156.90
	469.86
	53.33
	448.60
	-481.04
	450.21

	3
	-30.36
	379.05
	-43.94
	358.69
	143.45
	361.71

	4
	105.86
	412.64
	-94.20
	390.94
	43.32
	395.54

	5
	-79.91
	450.72
	281.07
	422.16
	-224.14
	430.09



Note: This table lists the estimated mean average duration and standard error in milliseconds for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.



[bookmark: _Toc172716953]Figure 13: Event average duration by week and type
Estimated Mean Average Durations of Events by Type and Week
Note. This figure illustrates the estimated mean average duration in milliseconds of face, hand, and mouth events for each week of observation around reach-onset. Error bars show standard error.




[bookmark: _Toc172716954]Figure 14: Event average duration by week, proximity, and type
Estimated Mean Average Duration of Event by Type, Proximity, and Week.
Note. This figure illustrates the estimated mean average duration in milliseconds of face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.


[bookmark: _Toc172716955]Figure 15: Reach proportion and latency
Estimated Proportion of reach overlayed with Latency to Reach by Week
Note. This figure illustrates the estimated proportion of reach and latency to reach in milliseconds for each week following reach-onset. Bars show the proportion of reach. Error bars show the standard error of proportion. The line shows the latency to reach.


[bookmark: _Toc172716862]Table 34: Reach proportion 
Estimated Proportion of Reaches per Week Following Reach-onset.
	Week
	Mean
	Std. Error

	0
	66.91
	9.95

	1
	84.11
	5.61

	2
	89.16
	8.41

	3
	93.35
	4.72

	4
	88.60
	5.95

	5
	90.93
	5.57



Note: This table lists the estimated mean proportion and standard error of reaches completed each week following reach onset.


[bookmark: _Toc172716863]Table 35: Reach latency
Estimated Latency of Reaches by Week Following Reach-onset.
	Week
	Mean
	Std. Error

	0
	5024.49
	2069.67

	1
	2988.47
	1256.96

	2
	-137.16
	94.10

	3
	1112.46
	467.83

	4
	72.32
	464.42

	5
	-828.82
	221.04



Note: This table lists the estimated mean duration and standard error or reach latency per week following reach onset.


 
[bookmark: _Toc172716956]Figure 16: Average velocity by week
Estimated Mean Average Velocity per Week.
Note. This figure illustrates the estimated mean average velocity per week of observation around reach-onset. Error bars show standard error.

[bookmark: _Toc172716864]Table 36: Average velocity by week
Estimated Mean Average Velocity per Week
	Week
	Mean
	Std. Error

	-5
	7.1687
	1.04102

	-4
	7.6588
	1.14959

	-3
	8.6227
	1.2017

	-2
	8.4787
	1.09449

	-1
	8.2616
	1.11565

	0
	10.787
	0.99276

	1
	6.2397
	1.01206

	2
	11.0845
	1.21333

	3
	9.1306
	1.0197

	4
	6.8035
	1.10002

	5
	10.7918
	1.10443



Note: This table shows the estimated mean average velocity and standard errors per week of observation around reach-onset.
[bookmark: _Toc172716865]

Table 37: Average velocity by proximity
Estimated Mean Average Velocity of Events by Proximity
	Week
	Mean
	Std. Error

	Toy-out-of-Reach
	7.1687
	1.04102

	Toy-Moving-into-Reach
	7.6588
	1.14959

	Toy-in-Reach
	8.6227
	1.2017



Note: This table lists the estimated mean Average Velocity and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.


[bookmark: _Toc172716866]Table 38: Average velocity by proximity and week
Estimated Mean Average Velocity per Proximity and Week
	Week
	Toy-Out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	7.69
	1.69
	5.83
	1.69
	7.98
	1.68

	-4
	8.42
	1.77
	7.13
	1.77
	7.42
	1.77

	-3
	8.23
	1.81
	8.90
	1.82
	8.74
	1.82

	-2
	8.34
	1.62
	8.08
	1.63
	9.02
	1.63

	-1
	8.79
	1.65
	8.38
	1.65
	7.61
	1.65

	0
	9.73
	1.48
	11.22
	1.48
	11.42
	1.49

	1
	7.46
	1.51
	6.08
	1.50
	5.19
	1.48

	2
	12.52
	1.82
	12.92
	1.82
	7.82
	1.81

	3
	10.16
	1.50
	9.62
	1.50
	7.62
	1.50

	4
	7.61
	1.64
	6.68
	1.64
	6.12
	1.63

	5
	11.24
	1.73
	12.91
	1.75
	8.23
	1.75



Note: This table lists the estimated mean average velocity and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.




[bookmark: _Toc172716957]Figure 17: Average velocity by proximity and week
Estimated Mean Average Velocity per by Proximity and Week.
Note. This figure illustrates the estimated mean average velocity for proximity per week of observation around reach-onset.


 
[bookmark: _Toc172716958]Figure 18: Movement units by week
Estimated Mean Movement Units per Week.
Note. This figure illustrates the estimated mean movement units for each week of observation around reach-onset. Error bars show standard error.

[bookmark: _Toc172716867]Table 39: Movement units by week
Estimated Mean Movement Units per Week
	Week
	Mean
	Std. Error

	-5
	19.22
	2.00

	-4
	17.28
	2.14

	-3
	17.20
	2.24

	-2
	24.87
	2.11

	-1
	23.35
	2.02

	0
	26.03
	1.95

	1
	25.45
	1.95

	2
	29.80
	2.25

	3
	27.82
	1.99

	4
	27.20
	2.13

	5
	31.81
	2.09



Note: This table shows the estimated mean movement units and standard errors for each week of observation around reach-onset.

[bookmark: _Toc172716868]

Table 40: Movement units by proximity
Estimated Mean Movement Units of Events by Proximity
	Week
	Mean
	Std. Error

	Toy-out-of-Reach
	17.6765
	1.68689

	Toy-Moving-into-Reach
	35.675
	1.68714

	Toy-in-Reach
	20.2929
	1.68741



Note: This table lists the estimated mean movement units and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach.


[bookmark: _Toc172716869]Table 41: Movement units by proximity and week
Estimated Mean Movement Units by Proximity per Week
	Week
	Toy-Out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	6.99
	2.86
	37.22
	2.86
	13.46
	2.87

	-4
	10.50
	3.06
	31.68
	3.06
	9.65
	3.06

	-3
	12.71
	3.17
	30.08
	3.17
	8.79
	3.18

	-2
	19.89
	2.94
	38.82
	2.94
	15.90
	2.94

	-1
	17.14
	2.86
	34.94
	2.86
	17.97
	2.87

	0
	19.04
	2.73
	36.86
	2.72
	22.19
	2.70

	1
	19.71
	2.73
	36.19
	2.73
	20.43
	2.74

	2
	22.56
	3.20
	40.11
	3.20
	26.73
	3.17

	3
	20.23
	2.76
	38.02
	2.75
	25.21
	2.76

	4
	19.90
	2.95
	33.76
	2.96
	27.95
	2.96

	5
	25.77
	3.00
	34.73
	2.97
	34.94
	2.97



Note: This table lists the estimated mean movement units and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset.
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[bookmark: _Toc172716959]Figure 19: Movement units by proximity and week
Estimated Mean movement units per by Proximity and Week.
Note. This figure illustrates the estimated mean average velocity for proximity per week of observation around reach-onset.



[bookmark: _Toc172716960]Figure 20: Proximity duration by group
Estimated Duration in milliseconds of Zone of Proximity by Group.
Note. This figure illustrates the estimated mean duration and standard error in milliseconds for the toy-out-of-reach, toy-moving-into-reach, and toy-in-reach proximity by group.

[bookmark: _Toc172716870]Table 42: Proximity duration by group
Estimated Duration in milliseconds of Zone of Proximity by Group
	Proximity
	Mean
	Std. Error

	
	Early Reach Group

	Toy-out-of-Reach
	17023.32
	1689.03

	Toy-Moving-into-Reach
	3271.91
	1673.54

	Toy-in-Reach
	19284.95
	1683.82

	
	Late Reach Group

	Toy-out-of-Reach
	17023.32
	1689.03

	Toy-Moving-into-Reach
	3271.91
	1673.54

	Toy-in-Reach
	19284.95
	1683.82



Note. This table lists the estimated mean duration and standard error in milliseconds for the toy-out-of-reach, toy-moving-into-reach, and toy-in-reach proximity by group.


[bookmark: _Toc172716961]Figure 21: Event frequency by group, week, and type

Estimated Mean Frequency of Events by Type and Week by Group.
Note. This figure illustrates the estimated mean frequency of face, hand, and mouth events for each week of observation around reach-onset by group. Error bars show standard error. 
[bookmark: _Toc172716871]



Table 43: Event frequency by group
Estimated Mean Frequency of Events by Group
	 
	 
	 

	Group
	Mean
	Std. Error

	Early Reach Group
	1.44
	0.44

	Late Reach Group
	0.50
	0.08



Note: This table lists the estimated mean frequency and standard errors for the early and late groups.


[bookmark: _Toc172716872]Table 44: Event frequency by week by group
Estimated Mean Frequency of Events by Week and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	1.31
	0.46
	-0.05
	0.08

	-4
	0.89
	0.85
	0.12
	0.04

	-3
	2.54
	1.54
	0.23
	0.10

	-2
	2.12
	1.16
	0.33
	0.19

	-1
	2.50
	0.56
	0.04
	0.27

	0
	2.14
	0.41
	0.81
	0.24

	1
	0.55
	0.25
	0.75
	0.22

	2
	0.51
	0.30
	1.07
	0.11

	3
	1.03
	0.52
	0.68
	0.18

	4
	1.51
	0.76
	1.29
	0.18

	5
	0.78
	0.40
	0.25
	0.12



Note: This table lists the estimated mean frequency and standard errors for each week of observation around reach-onset for each group.

[bookmark: _Toc172716873]










Table 45: Event frequency by type by group
Estimated Mean Frequency of Events by Type and Group
	
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Face
	0.61
	0.04
	0.11
	0.01

	Hand
	0.36
	0.16
	0.05
	0.03

	Mouth
	3.36
	1.14
	1.34
	0.21



Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events by group.

[bookmark: _Toc172716874]Table 46: Event frequency by proximity by group
Estimated Mean Frequency of Events by Proximity and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Toy-out-of-Reach
	0.61
	0.04
	0.11
	0.01

	Toy-Moving-into-Reach
	0.36
	0.16
	0.05
	0.03

	Toy-in-Reach
	3.36
	1.14
	1.34
	0.21



Note: This table lists the estimated mean frequency and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events by group.
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[bookmark: _Toc172716962]Figure 22: Event frequency by type, proximity, and week by group

Estimated Mean Frequency of Events by Type, Proximity, and Week by Group
Note. This figure illustrates the estimated mean frequency of face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset by group.
[bookmark: _Toc172716875]
Table 47: Event frequency by type and week by group
Estimated Mean Frequency of Events by Type and Week by Group
	Week
	Face
	Hand
	Mouth

	
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	
	Early Reach Group

	-5
	4.77
	0.10
	-0.05
	0.13
	-0.79
	1.36

	-4
	0.33
	0.17
	0.65
	0.38
	1.70
	2.13

	-3
	0.65
	0.45
	0.11
	0.14
	6.86
	4.21

	-2
	0.64
	0.24
	0.31
	0.29
	5.41
	3.28

	-1
	-0.04
	0.15
	0.19
	0.14
	7.34
	1.84

	0
	0.05
	0.04
	0.19
	0.28
	6.18
	1.47

	1
	0.25
	0.13
	0.26
	0.29
	1.14
	0.50

	2
	-0.02
	0.00
	0.58
	0.37
	0.96
	0.52

	3
	0.06
	0.03
	0.02
	0.35
	3.00
	1.24

	4
	-0.04
	0.07
	0.70
	0.48
	3.87
	1.86

	5
	0.01
	0.01
	1.04
	0.86
	1.30
	0.35

	
	Late Reach Group

	-5
	-0.11
	0.00
	-0.09
	0.03
	0.04
	0.24

	-4
	0.02
	0.03
	0.12
	0.06
	0.21
	0.08

	-3
	0.15
	0.07
	0.17
	0.11
	0.36
	0.14

	-2
	0.15
	0.05
	-0.01
	0.14
	0.86
	0.38

	-1
	-0.07
	0.09
	-0.17
	0.12
	0.34
	0.65

	0
	0.38
	0.11
	0.46
	0.05
	1.58
	0.56

	1
	-0.05
	0.04
	-0.11
	0.01
	2.41
	0.65

	2
	0.44
	0.05
	-0.13
	0.04
	2.89
	0.33

	3
	0.14
	0.09
	0.39
	0.18
	1.51
	0.29

	4
	0.16
	0.05
	-0.11
	0.21
	3.83
	0.40

	5
	0.04
	0.08
	0.00
	0.15
	0.71
	0.21



Note: This table lists the estimated mean frequency and standard error of face, hand, and mouth events for each week of observation around reach-onset by group.


[bookmark: _Toc172716876]Table 48: Event frequency by proximity and week by group
Estimated Mean Frequency of Events by Proximity, Week, and Group
	 
	 
	 
	 
	 
	 
	 

	Week
	Toy-out-of-Reach
	           Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	4.77
	0.10
	-0.05
	0.13
	-0.79
	1.36

	-4
	0.33
	0.17
	0.65
	0.38
	1.70
	2.13

	-3
	0.65
	0.45
	0.11
	0.14
	6.86
	4.21

	-2
	0.64
	0.24
	0.31
	0.29
	5.41
	3.28

	-1
	-0.04
	0.15
	0.19
	0.14
	7.34
	1.84

	0
	0.05
	0.04
	0.19
	0.28
	6.18
	1.47

	1
	0.25
	0.13
	0.26
	0.29
	1.14
	0.50

	2
	-0.02
	0.00
	0.58
	0.37
	0.96
	0.52

	3
	0.06
	0.03
	0.02
	0.35
	3.00
	1.24

	4
	-0.04
	0.07
	0.70
	0.48
	3.87
	1.86

	5
	0.01
	0.01
	1.04
	0.86
	1.30
	0.35

	 
	Late Reach Group

	-5
	-0.11
	0.00
	-0.09
	0.03
	0.04
	0.24

	-4
	0.02
	0.03
	0.12
	0.06
	0.21
	0.08

	-3
	0.15
	0.07
	0.17
	0.11
	0.36
	0.14

	-2
	0.15
	0.05
	-0.01
	0.14
	0.86
	0.38

	-1
	-0.07
	0.09
	-0.17
	0.12
	0.34
	0.65

	0
	0.38
	0.11
	0.46
	0.05
	1.58
	0.56

	1
	-0.05
	0.04
	-0.11
	0.01
	2.41
	0.65

	2
	0.44
	0.05
	-0.13
	0.04
	2.89
	0.33

	3
	0.14
	0.09
	0.39
	0.18
	1.51
	0.29

	4
	0.16
	0.05
	-0.11
	0.21
	3.83
	0.40

	5
	0.04
	0.08
	0.00
	0.15
	0.71
	0.21



Note: This table lists the estimated mean frequency and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events for each week of observation around reach-onset by group.



[bookmark: _Toc172716877]Table 49: Event frequency by proximity and type by group
Estimated Mean Frequency of Events by Proximity, Type and Group
	Week
	 Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	Face
	1.37
	0.02
	0.00
	0.06
	0.45
	0.11

	Hand
	0.83
	0.38
	0.00
	0.01
	0.26
	0.17

	Mouth
	4.70
	1.17
	0.47
	0.41
	4.91
	1.91

	 
	Late Reach Group

	Face
	0.24
	0.09
	0.02
	0.02
	0.08
	0.03

	Hand
	0.12
	0.10
	0.04
	0.02
	-0.01
	0.02

	Mouth
	3.05
	0.48
	0.40
	0.16
	0.57
	0.18



Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events by toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by group.


[bookmark: _Toc172716878]Table 50: Event frequency by proximity, type, and week for early group
Estimated Mean Frequency of Events by Type, Proximity, and Week for the Early Reach Group.
	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	11.89
	0.06
	-0.41
	0.70
	1.68
	1.86

	-4
	0.52
	0.49
	1.13
	0.76
	0.25
	2.35

	-3
	1.12
	0.55
	0.62
	0.35
	6.79
	3.40

	-2
	0.36
	0.11
	0.88
	0.76
	6.04
	3.07

	-1
	-0.07
	0.20
	-0.68
	0.29
	9.19
	2.83

	0
	0.42
	0.15
	0.44
	0.53
	6.56
	2.16

	1
	0.66
	0.38
	-0.26
	0.76
	2.69
	0.46

	2
	0.15
	0.08
	1.47
	1.15
	2.37
	1.08

	3
	-0.01
	0.05
	-0.27
	0.92
	6.84
	3.00

	4
	-0.03
	0.13
	3.33
	1.63
	10.20
	5.50

	5
	0.02
	0.14
	2.89
	2.08
	-0.93
	0.29

	 
	Toy-Moving-into-Reach

	-5
	-0.66
	0.43
	0.53
	0.34
	-4.88
	1.66

	-4
	0.73
	0.19
	0.37
	0.20
	2.23
	1.04

	-3
	-0.46
	0.11
	-0.75
	0.30
	-0.24
	0.30

	-2
	0.54
	0.12
	0.21
	0.16
	1.28
	1.04

	-1
	-0.07
	0.15
	0.41
	0.08
	2.11
	0.59

	0
	-0.16
	0.05
	0.01
	0.35
	1.59
	0.27

	1
	0.02
	0.06
	-0.94
	0.67
	-1.42
	0.35

	2
	-0.21
	0.10
	0.13
	0.42
	0.65
	0.40

	3
	0.17
	0.18
	1.34
	0.26
	-0.74
	0.19

	4
	-0.03
	0.01
	-0.86
	0.16
	0.40
	0.35

	5
	0.13
	0.19
	-0.46
	0.36
	4.20
	0.96

	 
	Toy-in-Reach

	-5
	3.08
	0.11
	-0.27
	0.17
	0.82
	0.63

	-4
	-0.27
	0.28
	0.46
	0.25
	2.62
	3.11

	-3
	1.30
	0.96
	0.47
	0.45
	14.04
	9.11

	-2
	1.04
	0.69
	-0.16
	0.18
	8.90
	6.68

	-1
	0.01
	0.12
	0.84
	0.52
	10.73
	2.89

	0
	-0.09
	0.08
	0.11
	0.04
	10.38
	3.59

	1
	0.07
	0.01
	1.97
	0.65
	2.15
	1.52

	2
	0.00
	0.08
	0.14
	0.36
	-0.14
	0.89

	3
	0.02
	0.14
	-1.00
	0.30
	2.91
	0.57

	4
	-0.06
	0.09
	-0.37
	0.45
	1.00
	0.99

	5
	-0.13
	0.10
	0.70
	0.44
	0.63
	0.22


Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset for the early reach group.
[bookmark: _Toc172716879]Table 51: Event frequency by proximity, type, and week for late group
Estimated Mean Frequency of Events by Type, Proximity, and Week for the Late Reach Group.
	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5.00
	-0.16
	0.04
	-0.28
	0.11
	0.20
	0.47

	-4.00
	-0.11
	0.07
	0.19
	0.11
	0.15
	0.10

	-3.00
	0.31
	0.07
	0.23
	0.15
	-0.04
	0.07

	-2.00
	0.39
	0.11
	0.13
	0.16
	1.17
	0.71

	-1.00
	-0.15
	0.15
	-0.25
	0.27
	1.69
	1.17

	0.00
	0.65
	0.37
	0.83
	0.18
	1.59
	0.64

	1.00
	0.01
	0.07
	-0.17
	0.03
	5.17
	1.73

	2.00
	1.05
	0.02
	-0.28
	0.13
	8.17
	1.49

	3.00
	0.36
	0.24
	0.87
	0.44
	3.63
	1.03

	4.00
	0.47
	0.29
	0.04
	0.38
	10.47
	1.55

	5.00
	-0.22
	0.12
	-0.01
	0.21
	1.37
	0.82

	 
	Toy-Moving-into-Reach

	-5.00
	-0.19
	0.04
	0.00
	0.06
	-0.06
	0.12

	-4.00
	0.13
	0.02
	0.15
	0.07
	0.19
	0.47

	-3.00
	0.11
	0.08
	0.12
	0.12
	0.48
	0.24

	-2.00
	0.07
	0.06
	-0.14
	0.20
	0.36
	0.16

	-1.00
	0.04
	0.10
	-0.08
	0.09
	-0.58
	0.51

	0.00
	0.06
	0.02
	0.30
	0.02
	1.29
	0.57

	1.00
	-0.13
	0.06
	-0.10
	0.03
	1.26
	0.41

	2.00
	0.25
	0.10
	0.03
	0.05
	0.56
	0.66

	3.00
	0.04
	0.02
	0.13
	0.05
	0.30
	0.42

	4.00
	-0.24
	0.06
	-0.23
	0.16
	0.44
	0.16

	5.00
	0.08
	0.17
	0.22
	0.34
	0.20
	0.29

	 
	Toy-in-Reach

	-5.00
	0.02
	0.06
	0.01
	0.01
	-0.02
	0.16

	-4.00
	0.05
	0.02
	0.01
	0.04
	0.29
	0.13

	-3.00
	0.04
	0.07
	0.15
	0.06
	0.63
	0.24

	-2.00
	-0.03
	0.10
	0.00
	0.07
	1.04
	0.31

	-1.00
	-0.11
	0.06
	-0.16
	0.07
	-0.08
	0.39

	0.00
	0.42
	0.24
	0.24
	0.06
	1.87
	1.09

	1.00
	-0.03
	0.01
	-0.04
	0.04
	0.79
	0.27

	2.00
	0.03
	0.05
	-0.15
	0.04
	-0.06
	0.24

	3.00
	0.00
	0.01
	0.18
	0.08
	0.61
	0.21

	4.00
	0.24
	0.25
	-0.15
	0.10
	0.57
	0.38

	5.00
	0.26
	0.20
	-0.21
	0.10
	0.57
	0.64


Note: This table lists the estimated mean frequency and standard errors for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset for the late reach group.



[bookmark: _Toc172716963]Figure 23: Event rate by type and week by group

Estimated Mean Rate of Event per Trial by Type and Week by Group
Note. This figure illustrates the estimated mean rate of face, hand, and mouth events per trial for each week of observation around reach-onset by group. Error bars show standard error.
[bookmark: _Toc172716880]Table 52: Event rate by group
Estimated Mean Rate of Events per Trial by Group
	 
	 
	 

	Week
	Mean
	Std. Error

	Early Reach Group
	0.0043
	0.0003

	Late Reach Group
	0.0023
	0.0003



Note: This table lists the estimated mean Rate and standard errors for the early and late groups.

[bookmark: _Toc172716881]Table 53: Event rate by week by group
Estimated Mean Rate of Events per Trial by Week and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	0.0103
	0.0007
	0.0007
	0.0002

	-4
	0.0007
	0.0010
	-0.0004
	0.0006

	-3
	0.0058
	0.0016
	-0.0003
	0.0003

	-2
	0.0048
	0.0011
	0.0002
	0.0003

	-1
	0.0069
	0.0010
	0.0024
	0.0013

	0
	0.0052
	0.0023
	0.0033
	0.0019

	1
	0.0085
	0.0019
	0.0023
	0.0012

	2
	0.0001
	0.0002
	0.0060
	0.0014

	3
	0.0016
	0.0010
	0.0026
	0.0015

	4
	0.0032
	0.0029
	0.0054
	0.0006

	5
	0.0004
	0.0009
	0.0032
	0.0001



Note: This table lists the estimated mean Rate and standard errors for each week of observation around reach-onset for each group.


[bookmark: _Toc172716882]Table 54: Event rate by type by group
Estimated Mean Rate of Events per Trial by Type and Group
	
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Face
	0.0036
	0.0005
	0.0008
	0.0003

	Hand
	0.0011
	0.0003
	0.0003
	0.0003

	Mouth
	0.0083
	0.0011
	0.0058
	0.0006



Note: This table lists the estimated mean Rate and standard errors for face, hand, and mouth events by group.

[bookmark: _Toc172716883]Table 55: Event rate by proximity by group
Estimated Mean Rate of Events per Trial by Proximity and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Toy-out-of-Reach
	0.0101
	0.0012
	0.0063
	0.0010

	Toy-Moving-into-Reach
	0.0005
	0.0005
	0.0001
	0.0001

	Toy-in-Reach
	0.0023
	0.0004
	0.0005
	0.0004



Note: This table lists the estimated mean Rate and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events by group.
[bookmark: _Toc172716964][image: A screenshot of a graph

Description automatically generated]Figure 24: Event rate by type, proximity, and week by group

Estimated Mean Rate of Events per Trial by Type, Proximity, and Week by Group.
Note. This figure illustrates the estimated mean rate per second of face, hand, and mouth events for each week of observation around reach-onset by group.
[bookmark: _Toc172716884]
Table 56: Event rate by type and week by group
Estimated Mean Rate of Events per Trial by Type and Week by Group
	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	0.0254
	0.0016
	0.0002
	0.0003
	0.0054
	0.0015

	-4
	0.0006
	0.0009
	-0.0007
	0.0003
	0.0022
	0.0026

	-3
	0.0053
	0.0012
	0.0006
	0.0003
	0.0114
	0.0045

	-2
	0.0053
	0.0043
	-0.0005
	0.0006
	0.0095
	0.0054

	-1
	0.0014
	0.0014
	0.0020
	0.0009
	0.0173
	0.0022

	0
	-0.0001
	0.0004
	0.0017
	0.0016
	0.0141
	0.0057

	1
	0.0013
	0.0008
	0.0079
	0.0018
	0.0162
	0.0049

	2
	-0.0002
	0.0003
	-0.0016
	0.0007
	0.0019
	0.0012

	3
	0.0003
	0.0001
	0.0004
	0.0003
	0.0042
	0.0028

	4
	-0.0001
	0.0002
	0.0009
	0.0011
	0.0087
	0.0075

	5
	0.0002
	0.0003
	0.0009
	0.0003
	0.0001
	0.0026

	 
	Late Reach Group

	-5
	0.0005
	0.0002
	0.0003
	0.0001
	0.0015
	0.0005

	-4
	-0.0005
	0.0003
	-0.0003
	0.0001
	-0.0003
	0.0015

	-3
	0.0004
	0.0006
	-0.0005
	0.0002
	-0.0010
	0.0003

	-2
	-0.0001
	0.0002
	0.0004
	0.0002
	0.0004
	0.0012

	-1
	-0.0006
	0.0002
	0.0000
	0.0001
	0.0078
	0.0040

	0
	0.0058
	0.0034
	0.0005
	0.0005
	0.0036
	0.0023

	1
	0.0008
	0.0004
	0.0002
	0.0002
	0.0059
	0.0034

	2
	0.0013
	0.0004
	0.0002
	0.0002
	0.0166
	0.0039

	3
	-0.0003
	0.0011
	0.0013
	0.0011
	0.0067
	0.0029

	4
	0.0014
	0.0003
	0.0007
	0.0006
	0.0141
	0.0014

	5
	0.0005
	0.0001
	0.0002
	0.0003
	0.0088
	0.0002



Note: This table lists the estimated mean rate and standard error of face, hand, and mouth events per trial for each week of observation around reach-onset by group.


[bookmark: _Toc172716885]Table 57: Event rate by proximity and week by group
Estimated Mean Rate of Events per Trial by Proximity and Week by Group
	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	0.0187
	0.0008
	0.0016
	0.0009
	0.0106
	0.0009

	-4
	0.0035
	0.0004
	-0.0012
	0.0003
	-0.0002
	0.0036

	-3
	0.0142
	0.0011
	0.0010
	0.0005
	0.0021
	0.0037

	-2
	0.0089
	0.0045
	-0.0004
	0.0006
	0.0057
	0.0054

	-1
	0.0191
	0.0004
	0.0000
	0.0006
	0.0015
	0.0029

	0
	0.0123
	0.0007
	0.0046
	0.0036
	-0.0012
	0.0044

	1
	0.0144
	0.0027
	0.0025
	0.0009
	0.0085
	0.0036

	2
	0.0028
	0.0007
	-0.0023
	0.0006
	-0.0002
	0.0004

	3
	0.0057
	0.0001
	-0.0001
	0.0006
	-0.0007
	0.0032

	4
	0.0103
	0.0004
	0.0000
	0.0011
	-0.0008
	0.0072

	5
	0.0012
	0.0005
	-0.0001
	0.0013
	0.0002
	0.0012

	 
	Late Reach Group

	-5
	0.0007
	0.0004
	0.0000
	0.0004
	0.0014
	0.0001

	-4
	0.0003
	0.0006
	-0.0004
	0.0007
	-0.0010
	0.0007

	-3
	-0.0021
	0.0006
	0.0005
	0.0004
	0.0006
	0.0011

	-2
	-0.0001
	0.0002
	0.0010
	0.0008
	-0.0001
	0.0003

	-1
	0.0070
	0.0000
	0.0004
	0.0003
	-0.0001
	0.0038

	0
	0.0062
	0.0037
	-0.0007
	0.0001
	0.0043
	0.0030

	1
	0.0069
	0.0001
	0.0000
	0.0001
	0.0000
	0.0036

	2
	0.0171
	0.0003
	0.0000
	0.0004
	0.0010
	0.0040

	3
	0.0082
	0.0003
	0.0001
	0.0002
	-0.0005
	0.0041

	4
	0.0160
	0.0005
	0.0001
	0.0003
	0.0001
	0.0026

	5
	0.0089
	0.0003
	0.0004
	0.0014
	0.0002
	0.0010



Note: This table lists the estimated mean Rate and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events for each week of observation around reach-onset by group.


[bookmark: _Toc172716886]Table 58: Event rate by proximity and type by group
Estimated Mean Rate of Events per Trial by Proximity and Type by Group
	Week
	          Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	Face
	0.0057
	0.0003
	0.0001
	0.0002
	0.0049
	0.0014

	Hand
	0.0014
	0.0004
	0.0008
	0.0007
	0.0010
	0.0008

	Mouth
	0.0232
	0.0032
	0.0007
	0.0008
	0.0010
	0.0007

	 
	Late Reach Group

	Face
	0.0008
	0.0005
	0.0002
	0.0002
	0.0015
	0.0011

	Hand
	0.0006
	0.0007
	0.0000
	0.0001
	0.0001
	0.0001

	Mouth
	0.0174
	0.0019
	0.0002
	0.0000
	-0.0001
	0.0001



Note: This table lists the estimated mean Rate and standard errors for face, hand, and mouth events by toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by group.


[bookmark: _Toc172716887]Table 59: Event rate by type, proximity, and week for early group
Estimated Mean Rate of Event per Trial by Type, Proximity, and Week for the Early Reach Group
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	0.0423
	0.0009
	0.0015
	0.0008
	0.0124
	0.0023

	-4
	0.0032
	0.0027
	-0.0014
	0.0008
	0.0086
	0.0078

	-3
	0.0098
	0.0046
	0.0001
	0.0001
	0.0329
	0.0131

	-2
	0.0002
	0.0008
	-0.0009
	0.0010
	0.0275
	0.0151

	-1
	0.0041
	0.0038
	0.0022
	0.0016
	0.0510
	0.0071

	0
	0.0000
	0.0003
	-0.0002
	0.0004
	0.0372
	0.0132

	1
	0.0040
	0.0013
	0.0099
	0.0023
	0.0293
	0.0109

	2
	-0.0025
	0.0006
	-0.0028
	0.0008
	0.0136
	0.0027

	3
	0.0019
	0.0006
	0.0018
	0.0011
	0.0134
	0.0088

	4
	-0.0004
	0.0001
	0.0039
	0.0025
	0.0275
	0.0191

	5
	-0.0001
	0.0003
	0.0014
	0.0000
	0.0022
	0.0036

	 
	Toy-Moving-into-Reach

	-5
	0.0016
	0.0015
	0.0002
	0.0004
	0.0030
	0.0021

	-4
	-0.0033
	0.0001
	-0.0002
	0.0005
	-0.0001
	0.0004

	-3
	0.0037
	0.0009
	0.0001
	0.0004
	-0.0007
	0.0003

	-2
	-0.0025
	0.0003
	-0.0007
	0.0004
	0.0019
	0.0010

	-1
	0.0007
	0.0001
	0.0015
	0.0011
	-0.0021
	0.0006

	0
	-0.0005
	0.0007
	0.0067
	0.0055
	0.0077
	0.0057

	1
	0.0003
	0.0007
	0.0019
	0.0011
	0.0053
	0.0015

	2
	0.0004
	0.0004
	-0.0011
	0.0005
	-0.0063
	0.0027

	3
	-0.0005
	0.0002
	-0.0005
	0.0003
	0.0007
	0.0016

	4
	0.0009
	0.0005
	-0.0004
	0.0006
	-0.0006
	0.0029

	5
	0.0003
	0.0003
	0.0009
	0.0009
	-0.0015
	0.0030

	 
	Toy-in-Reach

	-5
	0.0323
	0.0027
	-0.0011
	0.0013
	0.0007
	0.0003

	-4
	0.0018
	0.0019
	-0.0004
	0.0006
	-0.0019
	0.0005

	-3
	0.0026
	0.0020
	0.0016
	0.0006
	0.0020
	0.0008

	-2
	0.0181
	0.0139
	0.0000
	0.0005
	-0.0008
	0.0007

	-1
	-0.0007
	0.0004
	0.0023
	0.0008
	0.0030
	0.0006

	0
	0.0002
	0.0005
	-0.0014
	0.0007
	-0.0025
	0.0011

	1
	-0.0005
	0.0006
	0.0118
	0.0043
	0.0141
	0.0043

	2
	0.0016
	0.0012
	-0.0009
	0.0008
	-0.0014
	0.0016

	3
	-0.0005
	0.0005
	-0.0002
	0.0003
	-0.0014
	0.0005

	4
	-0.0009
	0.0010
	-0.0007
	0.0004
	-0.0007
	0.0005

	5
	0.0005
	0.0005
	0.0005
	0.0002
	-0.0003
	0.0016


Note: This table lists the estimated mean rate per second and standard errors for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset for the early reach group.
[bookmark: _Toc172716888]Table 60: Event rate by type, proximity, and week for late group
Estimated Mean Rate of Event per Trial by Type, Proximity, and Week the Late Reach Group
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	-0.0009
	0.0007
	0.0002
	0.0002
	0.0029
	0.0006

	-4
	0.0007
	0.0009
	-0.0003
	0.0002
	0.0005
	0.0026

	-3
	-0.0013
	0.0007
	-0.0016
	0.0007
	-0.0034
	0.0018

	-2
	-0.0002
	0.0009
	0.0007
	0.0003
	-0.0007
	0.0018

	-1
	0.0006
	0.0001
	0.0002
	0.0002
	0.0201
	0.0114

	0
	0.0033
	0.0024
	0.0018
	0.0016
	0.0135
	0.0073

	1
	0.0000
	0.0003
	0.0002
	0.0004
	0.0203
	0.0103

	2
	0.0045
	0.0008
	0.0002
	0.0004
	0.0467
	0.0108

	3
	0.0018
	0.0017
	0.0047
	0.0035
	0.0180
	0.0080

	4
	0.0030
	0.0013
	0.0016
	0.0016
	0.0434
	0.0053

	5
	-0.0022
	0.0015
	-0.0009
	0.0006
	0.0299
	0.0020

	 
	Toy-Moving-into-Reach

	-5
	-0.0004
	0.0007
	-0.0003
	0.0002
	0.0009
	0.0006

	-4
	-0.0006
	0.0004
	0.0000
	0.0001
	-0.0006
	0.0019

	-3
	0.0008
	0.0004
	0.0001
	0.0001
	0.0004
	0.0008

	-2
	0.0013
	0.0010
	0.0003
	0.0002
	0.0012
	0.0016

	-1
	-0.0019
	0.0008
	0.0000
	0.0001
	0.0029
	0.0006

	0
	0.0003
	0.0002
	-0.0002
	0.0002
	-0.0021
	0.0006

	1
	0.0021
	0.0008
	0.0005
	0.0002
	-0.0025
	0.0009

	2
	-0.0017
	0.0008
	-0.0002
	0.0001
	0.0019
	0.0005

	3
	-0.0012
	0.0004
	-0.0007
	0.0003
	0.0022
	0.0008

	4
	0.0005
	0.0006
	0.0005
	0.0001
	-0.0008
	0.0008

	5
	0.0028
	0.0023
	0.0002
	0.0006
	-0.0018
	0.0019

	 
	Toy-in-Reach

	-5
	0.0028
	0.0013
	0.0009
	0.0002
	0.0007
	0.0005

	-4
	-0.0016
	0.0015
	-0.0007
	0.0001
	-0.0008
	0.0004

	-3
	0.0018
	0.0015
	0.0001
	0.0002
	0.0000
	0.0003

	-2
	-0.0014
	0.0010
	0.0003
	0.0001
	0.0007
	0.0004

	-1
	-0.0006
	0.0001
	-0.0001
	0.0002
	0.0003
	0.0001

	0
	0.0139
	0.0109
	-0.0002
	0.0002
	-0.0008
	0.0004

	1
	0.0005
	0.0005
	-0.0002
	0.0001
	-0.0002
	0.0002

	2
	0.0011
	0.0014
	0.0004
	0.0002
	0.0013
	0.0006

	3
	-0.0013
	0.0014
	0.0000
	0.0001
	0.0000
	0.0002

	4
	0.0007
	0.0011
	-0.0001
	0.0001
	-0.0004
	0.0004

	5
	0.0010
	0.0005
	0.0012
	0.0008
	-0.0017
	0.0011


Note: This table lists the estimated mean rate per second and standard errors for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset for the late reach group.

[bookmark: _Toc172716965]Figure 25: Event summed duration by type and week by group

Estimated Mean Summed Duration of Event by Type and Week by Group
Note. This figure illustrates the estimated mean summed duration in milliseconds of face, hand, and mouth events for each week of observation around reach-onset for each reach group. Error bars show standard error.

[bookmark: _Toc172716889]Table 61: Event summed duration by group
Estimated Mean Summed Duration of Events by Group
	 
	 
	 

	Week
	Mean
	Std. Error

	Early Reach Group
	5184.81
	964.45

	Late Reach Group
	2378.57
	295.48



Note: This table lists the estimated mean Summed Duration and standard errors for the early and late groups.

[bookmark: _Toc172716890]Table 62: Event summed duration by week by group
Estimated Mean Summed Duration of Events by Week and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	12687.98
	2649.76
	-280.15
	286.87

	-4
	-2545.81
	1488.38
	133.39
	647.51

	-3
	9688.78
	4528.69
	1759.47
	994.80

	-2
	5196.87
	3056.89
	95.14
	239.65

	-1
	17543.80
	5495.80
	2302.37
	1485.66

	0
	5627.92
	2453.40
	1041.01
	679.20

	1
	4874.99
	339.73
	6982.07
	4410.41

	2
	-4004.06
	1889.62
	4002.96
	1151.64

	3
	3787.47
	1091.74
	2546.06
	312.05

	4
	3642.97
	2959.40
	9654.74
	1229.42

	5
	531.98
	735.30
	-2072.74
	1469.78



Note: This table lists the estimated mean Summed Duration and standard errors for each week of observation around reach-onset for each group.


[bookmark: _Toc172716891]Table 63: Event summed duration by type by group
Estimated Mean Summed Duration of Events by Type and Group
	
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Face
	1868.19
	271.80
	124.17
	39.25

	Hand
	-22.87
	358.62
	-56.38
	70.39

	Mouth
	13709.10
	2707.92
	7067.93
	908.09



Note: This table lists the estimated mean Summed Duration and standard errors for face, hand, and mouth events by group.

[bookmark: _Toc172716892]Table 64: Event summed duration by proximity by group
Estimated Mean Summed Duration of Events by Proximity and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Toy-out-of-Reach
	8701.02
	193.43
	6205.73
	893.05

	Toy-Moving-into-Reach
	1321.21
	327.19
	382.70
	131.49

	Toy-in-Reach
	5532.19
	2378.67
	547.30
	120.43



Note: This table lists the estimated mean Summed Duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events by group.


[bookmark: _Toc172716893]Table 65: Event summed duration by type and week by group
Estimated Mean Summed Duration of Events by Type and Week by Group
	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	15718.91
	490.91
	370.36
	1804.32
	21974.68
	8295.46

	-4
	-223.22
	343.79
	925.06
	1041.49
	-8339.27
	3782.04

	-3
	1129.74
	382.94
	-1453.53
	1011.89
	29390.12
	13432.69

	-2
	1947.43
	1786.16
	-1605.75
	1068.98
	15248.93
	11508.23

	-1
	401.99
	157.72
	2181.36
	1094.33
	50048.04
	16102.21

	0
	-219.12
	67.51
	-3892.37
	1539.01
	20995.23
	6347.33

	1
	1268.35
	924.97
	6129.88
	1402.95
	7226.75
	1334.55

	2
	707.73
	491.79
	-5097.99
	2549.30
	-7621.92
	2676.15

	3
	-575.31
	77.84
	-489.50
	2445.41
	12427.21
	1645.71

	4
	491.42
	305.17
	-1397.91
	2977.10
	11835.40
	7392.95

	5
	-97.77
	859.55
	4078.78
	1518.34
	-2385.07
	315.83

	 
	Late Reach Group

	-5
	40.70
	45.06
	67.84
	88.65
	-949.01
	767.66

	-4
	1.08
	37.91
	-127.10
	154.08
	526.19
	1801.69

	-3
	36.24
	28.42
	-37.53
	133.30
	5279.70
	2872.95

	-2
	-14.33
	21.14
	437.96
	431.29
	-138.21
	777.24

	-1
	-40.20
	26.15
	162.17
	61.91
	6785.14
	4472.84

	0
	337.68
	190.22
	-609.80
	235.93
	3395.16
	2092.67

	1
	-43.98
	68.27
	508.34
	359.60
	20481.84
	12926.77

	2
	285.90
	113.31
	-137.40
	245.61
	11860.38
	3514.29

	3
	105.12
	124.85
	-132.70
	170.65
	7665.75
	948.58

	4
	640.43
	170.14
	601.33
	361.43
	27722.47
	3578.93

	5
	17.25
	113.06
	-1353.30
	785.71
	-4882.16
	3678.96



Note: This table lists the estimated mean summed duration and standard error in milliseconds of face, hand, and mouth events for each week of observation around reach-onset by reach group.


[bookmark: _Toc172716894]Table 66: Event summed duration by proximity and week by group
Estimated Mean Summed Duration of Events by Proximity, Week, and Group
	 
	 
	 
	 
	 
	 
	 

	Week
	Toy-out-of-Reach
	           Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	22057.60
	3691.83
	8437.86
	3330.43
	7568.48
	1193.39

	-4
	-2651.89
	1665.02
	-6095.57
	2119.36
	1110.03
	1921.27

	-3
	14731.11
	6037.49
	1259.40
	1440.17
	13075.82
	7626.68

	-2
	5874.65
	3425.30
	-2307.45
	590.45
	12023.42
	6813.88

	-1
	20909.45
	4873.75
	12179.42
	4447.21
	19542.52
	9593.21

	0
	13665.44
	9331.63
	-1724.21
	1675.15
	4942.52
	762.92

	1
	6419.72
	1198.70
	3818.52
	444.38
	4386.74
	814.79

	2
	-3626.38
	1724.38
	-5634.78
	2974.04
	-2751.03
	1299.97

	3
	5624.54
	2484.10
	5401.59
	1379.01
	336.27
	739.14

	4
	10533.59
	6347.37
	43.33
	1549.56
	351.98
	990.21

	5
	2173.36
	1430.62
	-844.79
	1020.77
	267.37
	127.87

	 
	Late Reach Group

	-5
	-605.38
	559.50
	-624.08
	509.35
	388.99
	251.27

	-4
	-1669.81
	962.41
	1394.68
	715.54
	675.30
	720.66

	-3
	4770.44
	2246.55
	622.19
	706.86
	-114.23
	327.55

	-2
	717.97
	241.34
	-614.02
	263.15
	181.48
	332.38

	-1
	3645.45
	3220.88
	2102.71
	609.67
	1158.94
	747.48

	0
	1658.80
	1133.29
	478.91
	410.43
	985.33
	897.62

	1
	19564.54
	12494.43
	847.03
	1166.41
	534.63
	172.94

	2
	12206.30
	3444.89
	-217.97
	460.17
	20.54
	102.00

	3
	7648.12
	1089.76
	212.33
	891.42
	-222.27
	461.85

	4
	22295.23
	2151.37
	3883.76
	969.90
	2785.24
	1460.89

	5
	-1968.66
	2096.68
	-3875.86
	2247.22
	-373.69
	402.42



Note: This table lists the estimated mean summed duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events for each week of observation around reach-onset by group.




[bookmark: _Toc172716895]Table 67: Event summed duration by proximity and type by group
Estimated Mean Summed Duration of Events by Proximity, Type, and Group
	Week
	                         Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	Face
	3835.9894
	205.7281
	52.2389
	76.7329
	1716.3560
	554.5500

	Hand
	-697.8747
	464.9837
	454.1230
	616.2730
	175.1303
	219.5535

	Mouth
	22964.9412
	574.2355
	3457.2726
	609.5190
	14705.0929
	7216.9328

	 
	Late Reach Group

	Face
	360.1422
	116.5782
	7.3815
	44.1726
	4.9932
	33.0962

	Hand
	-147.5665
	177.7574
	-10.3436
	92.0919
	-11.2316
	38.5706

	Mouth
	18404.6100
	2700.8546
	1151.0590
	366.1165
	1648.1240
	354.2162



Note: This table lists the estimated mean summed duration and standard errors for face, hand, and mouth events by toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by group.
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[bookmark: _Toc172716966]Figure 26: Event summed duration by type, proximity and week by group

Estimated Mean Summed Duration of Event by Type, Proximity, and Week by Group.
Note. This figure illustrates the estimated mean summed duration in milliseconds of face, hand, and mouth events for each week of observation around reach-onset by reach group.
[bookmark: _Toc172716896]Table 68: Event summed duration by type, proximity, and week for early group
Estimated Mean Summed Duration of Event by Type, Proximity, and Week for the Early Reach Group
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	36080.36
	546.26
	1086.31
	3258.46
	29006.14
	12705.37

	-4
	528.86
	730.83
	651.23
	1024.20
	-9135.75
	4284.98

	-3
	1795.01
	325.40
	-3122.95
	2406.21
	45521.27
	18071.21

	-2
	-431.81
	575.21
	-3226.71
	1619.61
	21282.46
	11927.05

	-1
	735.61
	475.22
	3444.09
	1706.83
	58548.65
	16260.25

	0
	-770.41
	590.59
	-8944.21
	3032.37
	50710.94
	26054.54

	1
	4640.72
	2639.22
	10570.67
	2286.48
	4047.78
	2345.37

	2
	123.23
	1200.74
	-12253.05
	3796.98
	1250.68
	341.94

	3
	-644.12
	709.41
	2545.91
	2370.53
	14971.83
	7159.80

	4
	37.94
	639.41
	-2466.13
	3747.89
	34028.97
	17296.82

	5
	100.49
	884.66
	4038.22
	2907.10
	2381.38
	2023.11

	 
	Toy-Moving-into-Reach

	-5
	809.94
	1077.14
	29.47
	1834.95
	24474.18
	10309.85

	-4
	-1198.21
	230.67
	1327.28
	1289.12
	-18415.78
	6392.49

	-3
	1115.20
	623.48
	-1456.96
	1205.49
	4119.97
	3447.29

	-2
	-1505.08
	455.26
	-1053.01
	1137.89
	-4364.26
	794.23

	-1
	734.35
	118.98
	1796.09
	638.01
	34007.82
	12859.26

	0
	-76.37
	34.58
	-1339.57
	453.66
	-3756.69
	4714.35

	1
	-534.40
	685.04
	5558.43
	664.00
	6431.52
	2287.20

	2
	1262.40
	563.41
	-2674.36
	3115.27
	-15492.37
	5455.75

	3
	-655.16
	58.35
	-2303.02
	3323.84
	19162.96
	872.35

	4
	1610.26
	118.90
	-1506.07
	3600.59
	25.80
	2856.13

	5
	-988.30
	924.48
	6617.09
	1819.98
	-8163.15
	1292.81

	 
	Toy-in-Reach

	-5
	10266.42
	60.80
	-4.69
	543.72
	12443.71
	3185.30

	-4
	-0.31
	167.34
	796.67
	897.57
	2533.73
	4889.06

	-3
	479.01
	530.24
	219.32
	655.30
	38529.14
	21713.48

	-2
	7779.18
	5999.75
	-537.52
	1096.84
	28828.60
	24355.60

	-1
	-264.00
	334.12
	1303.89
	1350.54
	57587.66
	27858.16

	0
	189.44
	382.64
	-1393.32
	1391.15
	16031.46
	2626.47

	1
	-301.28
	506.95
	2260.53
	1353.79
	11200.97
	2611.28

	2
	737.55
	383.10
	-366.57
	1523.22
	-8624.07
	2956.52

	3
	-426.66
	778.95
	-1711.38
	1934.63
	3146.84
	2731.00

	4
	-173.95
	405.08
	-221.54
	1734.65
	1451.43
	2582.80

	5
	594.51
	772.92
	1581.03
	346.59
	-1373.44
	758.71


Note: This table lists the estimated mean summed duration and standard error in milliseconds for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset for the early reach group.
[bookmark: _Toc172716897]Table 69: Event summed duration by type, proximity, and week for late group
Estimated Mean Summed Duration of Event by Type, Proximity, and Week for the Late Reach Group
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	57.09
	104.87
	-183.65
	402.57
	-1689.57
	1407.07

	-4
	-57.47
	202.70
	353.11
	534.51
	-5305.07
	2926.83

	-3
	88.94
	142.30
	-338.20
	253.38
	14560.59
	6407.54

	-2
	65.97
	157.69
	368.96
	495.52
	1718.99
	716.08

	-1
	-38.81
	21.72
	169.61
	38.45
	10805.55
	9617.50

	0
	721.06
	493.69
	-1083.77
	176.07
	5339.12
	3077.01

	1
	-15.97
	53.81
	836.46
	606.27
	57873.13
	36935.58

	2
	1084.19
	298.25
	-83.87
	553.93
	35618.59
	10420.49

	3
	-18.93
	265.45
	-377.40
	313.09
	23340.68
	3274.15

	4
	2356.33
	605.23
	1684.04
	736.11
	62845.32
	6160.61

	5
	-280.85
	474.80
	-2968.50
	1825.39
	-2656.62
	4762.90

	 
	Toy-Moving-into-Reach

	-5
	57.09
	104.87
	-183.65
	402.57
	-1689.57
	1407.07

	-4
	-57.47
	202.70
	353.11
	534.51
	-5305.07
	2926.83

	-3
	88.94
	142.30
	-338.20
	253.38
	14560.59
	6407.54

	-2
	65.97
	157.69
	368.96
	495.52
	1718.99
	716.08

	-1
	-38.81
	21.72
	169.61
	38.45
	10805.55
	9617.50

	0
	721.06
	493.69
	-1083.77
	176.07
	5339.12
	3077.01

	1
	-15.97
	53.81
	836.46
	606.27
	57873.13
	36935.58

	2
	1084.19
	298.25
	-83.87
	553.93
	35618.59
	10420.49

	3
	-18.93
	265.45
	-377.40
	313.09
	23340.68
	3274.15

	4
	2356.33
	605.23
	1684.04
	736.11
	62845.32
	6160.61

	5
	-280.85
	474.80
	-2968.50
	1825.39
	-2656.62
	4762.90

	 
	Toy-in-Reach

	-5
	-71.79
	34.50
	162.90
	294.66
	1075.85
	503.92

	-4
	-8.01
	70.50
	-68.46
	525.91
	2102.36
	2579.77

	-3
	11.12
	49.42
	300.41
	73.97
	-654.22
	1005.03

	-2
	-9.99
	63.38
	-26.66
	311.84
	581.08
	1245.97

	-1
	117.10
	51.27
	-254.96
	92.43
	3614.69
	2216.69

	0
	112.97
	105.12
	-94.46
	116.56
	2937.47
	2839.04

	1
	-28.27
	36.09
	149.05
	55.99
	1483.10
	500.44

	2
	83.14
	39.84
	-341.02
	110.55
	319.49
	305.40

	3
	-102.12
	30.01
	487.29
	74.21
	-1051.99
	1471.94

	4
	201.50
	87.48
	-776.00
	76.40
	8930.24
	4286.45

	5
	-250.72
	232.84
	338.36
	419.30
	-1208.71
	1083.08


Note: This table lists the estimated mean summed duration and standard error in milliseconds for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach for each week of observation around reach-onset for the late reach group.

[bookmark: _Toc172716967]Figure 27: Event average duration by type and week by group

Estimated Mean Average Durations of Events by Type and Week by Group.
Note. This figure illustrates the estimated mean average duration in milliseconds of face, hand, and mouth events by group for each week of observation around reach-onset. Error bars show standard error.


[bookmark: _Toc172716898]Table 70: Event average duration by group
Estimated Mean Average Duration of Events by Group
	 
	 
	 

	Week
	Mean
	Std. Error

	Early Reach Group
	345.83
	40.05

	Late Reach Group
	129.09
	31.22



Note: This table lists the estimated mean Average Duration and standard errors for the early and late groups.
[bookmark: _Toc172716899]
Table 71: Event average duration per week by group
Estimated Mean Average Duration of Events by Week and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	537.89
	14.67
	45.02
	25.11

	-4
	-50.66
	23.04
	38.46
	47.64

	-3
	725.11
	79.06
	36.35
	10.04

	-2
	363.04
	87.33
	-44.01
	22.56

	-1
	1370.67
	386.82
	180.31
	78.03

	0
	369.31
	226.87
	90.63
	58.61

	1
	364.16
	65.12
	374.45
	244.10

	2
	-146.91
	73.96
	243.06
	72.96

	3
	189.61
	19.31
	117.47
	7.37

	4
	36.24
	98.97
	398.34
	74.59

	5
	45.65
	26.99
	-60.08
	28.84



Note: This table lists the estimated mean Average Duration and standard errors for each week of observation around reach-onset for each group.


[bookmark: _Toc172716900]Table 72: Event average duration by type by group
Estimated Mean Average Duration of Events by Type and Group
	
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Face
	186.53
	47.61
	7.25
	1.96

	Hand
	-2.13
	31.70
	-3.25
	2.49

	Mouth
	853.09
	124.72
	383.28
	93.47



Note: This table lists the estimated mean Average Duration and standard errors for face, hand, and mouth events by group.

[bookmark: _Toc172716901]Table 73: Event average duration by proximity by group
Estimated Mean Average Duration of Events by Proximity and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Toy-out-of-Reach
	603.84
	23.40
	324.75
	78.12

	Toy-Moving-into-Reach
	109.01
	50.60
	34.90
	6.40

	Toy-in-Reach
	324.64
	73.65
	27.63
	10.32



Note: This table lists the estimated mean Average Duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events by group.


[bookmark: _Toc172716902]Table 74: Event average duration by type and week by group
Estimated Mean Average Duration of Events by Type and Week by Group
	Week
	Face
	Hand
	Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	927.70
	132.27
	-118.42
	160.25
	804.38
	203.54

	-4
	-48.87
	48.02
	104.26
	39.89
	-207.36
	154.88

	-3
	525.10
	241.90
	18.93
	19.37
	1631.31
	402.33

	-2
	468.05
	344.23
	-29.45
	29.72
	650.52
	502.51

	-1
	-29.29
	35.13
	80.95
	34.04
	4060.36
	1214.95

	0
	45.79
	33.01
	-283.17
	70.30
	1345.32
	659.30

	1
	3.09
	144.03
	264.45
	62.30
	824.93
	101.10

	2
	148.09
	59.61
	-151.51
	129.37
	-437.31
	141.28

	3
	7.92
	44.16
	-15.65
	96.61
	576.57
	102.87

	4
	-29.16
	72.71
	-112.35
	144.03
	250.23
	247.04

	5
	33.38
	69.31
	218.55
	88.00
	-114.98
	40.98

	 
	Late Reach Group

	-5
	1.17
	0.22
	7.27
	11.09
	126.63
	65.01

	-4
	-0.71
	2.05
	-7.67
	11.19
	123.78
	148.04

	-3
	0.33
	0.74
	-7.45
	1.32
	116.18
	29.29

	-2
	0.77
	2.76
	18.20
	22.34
	-151.01
	86.85

	-1
	1.19
	2.21
	-2.53
	1.93
	542.28
	232.68

	0
	19.35
	11.96
	-14.61
	8.75
	267.14
	170.65

	1
	-5.32
	3.19
	16.21
	16.33
	1112.46
	719.30

	2
	26.38
	7.61
	-13.86
	3.29
	716.65
	214.04

	3
	-1.08
	5.61
	13.04
	13.03
	340.44
	23.42

	4
	43.25
	12.52
	-0.96
	12.35
	1152.73
	214.99

	5
	-5.53
	8.09
	-43.44
	35.62
	-131.26
	43.95



Note: This table lists the estimated mean average duration and standard error in milliseconds of face, hand, and mouth events by group for each week of observation around reach-onset.
.



[bookmark: _Toc172716903]Table 75: Event average duration by proximity and week by group
Estimated Mean Average Duration of Events by Proximity, Week, and Group
	 
	 
	 
	 
	 
	 
	 

	Week
	Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	-5
	1087.71
	59.39
	216.68
	30.67
	309.27
	69.50

	-4
	-31.69
	38.78
	-218.48
	78.35
	98.20
	30.01

	-3
	1288.92
	104.37
	224.69
	90.76
	661.72
	44.80

	-2
	361.27
	236.81
	-159.55
	68.42
	887.40
	311.57

	-1
	1844.02
	333.93
	1100.96
	420.57
	1167.04
	496.42

	0
	1072.57
	744.78
	-159.53
	92.70
	194.90
	31.90

	1
	506.92
	163.08
	295.30
	70.34
	290.25
	46.48

	2
	-30.66
	8.73
	-344.77
	124.69
	-65.30
	116.63

	3
	239.20
	86.41
	353.13
	21.67
	-23.49
	58.08

	4
	147.44
	169.75
	-52.42
	59.31
	13.70
	71.06

	5
	156.51
	52.41
	-56.94
	41.79
	37.38
	19.11

	 
	Late Reach Group

	-5
	65.48
	49.75
	5.29
	11.39
	64.30
	40.41

	-4
	-11.31
	51.68
	93.17
	59.25
	33.54
	42.03

	-3
	97.55
	14.63
	19.65
	18.13
	-8.15
	4.77

	-2
	-107.93
	32.91
	-28.92
	33.01
	4.81
	10.48

	-1
	302.37
	184.18
	175.77
	29.38
	62.79
	37.17

	0
	176.50
	103.62
	18.78
	21.24
	76.61
	62.77

	1
	1037.29
	681.60
	37.51
	60.27
	48.55
	7.98

	2
	673.76
	216.04
	59.00
	30.14
	-3.59
	4.03

	3
	357.05
	32.61
	16.21
	58.31
	-20.86
	23.24

	4
	994.07
	170.93
	127.27
	24.67
	73.68
	38.14

	5
	-12.60
	32.17
	-139.88
	62.22
	-27.76
	8.11



Note: This table lists the estimated mean Average Duration and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events for each week of observation around reach-onset by group.




[bookmark: _Toc172716904]Table 76: Event average duration by type, proximity, and week by group
Estimated Mean Average Duration of Events by Type, Proximity, and Group
	Week
	            Toy-out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Early Reach Group

	Face
	303.2478
	56.4365
	29.5096
	14.2525
	226.8236
	130.4377

	Hand
	-25.4153
	40.7704
	13.6361
	36.5309
	5.3935
	25.3905

	Mouth
	1533.6819
	90.0488
	283.8721
	134.5178
	741.7105
	260.2269

	 
	Late Reach Group

	Face
	20.3469
	5.3127
	1.4296
	2.8853
	-0.0164
	2.0557

	Hand
	-11.3545
	7.3613
	1.6739
	6.1641
	-0.0835
	5.7528

	Mouth
	965.2535
	234.7757
	101.5873
	21.8589
	82.9857
	27.2643



Note: This table lists the estimated mean Average Duration and standard errors for face, hand, and mouth events by toy-out-of-reach, toy-moving-into-into-reach, and toy-in-reach by group
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[bookmark: _Toc172716968]Figure 28: Event average duration by type, proximity, and week by group

Estimated Mean Average Duration of Events by Type, Proximity, and Week.
Note. This figure illustrates the estimated mean average duration in milliseconds of face, hand, and mouth events for each week of observation around reach-onset by group. Error bars show standard error.
[bookmark: _Toc172716905]Table 77: Event average duration by type, proximity, and week for early group
Estimated Mean Average Duration of Event by Type, Proximity, and Week for the Early Reach Group
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	1007.96
	140.94
	-172.50
	123.97
	92.35
	213.73

	-4
	70.63
	83.59
	140.68
	122.10
	83.29
	97.73

	-3
	-19.55
	64.00
	203.39
	31.51
	1801.33
	138.79

	-2
	1616.92
	1191.38
	-94.50
	65.58
	1139.79
	860.27

	-1
	-131.03
	59.73
	81.60
	47.17
	3550.54
	1492.54

	0
	96.81
	51.23
	-203.92
	98.80
	691.81
	37.76

	1
	-273.47
	75.42
	52.18
	92.72
	1092.03
	193.46

	2
	127.38
	100.12
	90.12
	68.02
	-413.39
	343.86

	3
	14.52
	93.71
	-161.00
	79.51
	76.02
	176.98

	4
	-53.67
	69.65
	19.24
	59.52
	75.52
	225.80

	5
	38.57
	61.94
	104.05
	15.83
	-30.47
	13.28

	 
	Toy-Moving-into-Reach

	-5
	105.09
	156.43
	-163.66
	182.09
	708.61
	259.11

	-4
	-260.70
	30.24
	120.11
	28.35
	-514.86
	257.55

	-3
	448.02
	38.80
	-58.78
	50.14
	284.84
	192.60

	-2
	-267.50
	112.40
	-39.46
	78.54
	-171.69
	90.91

	-1
	46.11
	48.77
	91.80
	12.41
	3164.97
	1294.87

	0
	24.58
	45.75
	-136.95
	75.99
	-366.21
	246.02

	1
	-135.96
	97.06
	237.95
	34.98
	783.90
	201.26

	2
	205.08
	57.68
	8.68
	164.66
	-1248.06
	296.12

	3
	27.77
	36.40
	-115.39
	145.86
	1147.02
	143.47

	4
	166.03
	89.37
	-77.17
	177.26
	-246.13
	82.07

	5
	-33.91
	67.40
	282.88
	84.93
	-419.79
	89.32

	 
	Toy-in-Reach

	-5
	1670.05
	153.14
	-19.10
	213.14
	1612.18
	444.31

	-4
	43.46
	106.48
	51.97
	33.55
	-190.50
	169.94

	-3
	1146.83
	816.65
	-87.82
	35.49
	2807.76
	1049.50

	-2
	54.73
	92.68
	45.60
	85.85
	983.47
	702.00

	-1
	-2.96
	67.53
	69.45
	146.23
	5465.58
	1187.75

	0
	15.99
	39.26
	-508.62
	102.90
	3710.35
	2183.18

	1
	418.70
	315.54
	503.20
	63.41
	598.87
	213.05

	2
	111.82
	24.41
	-553.32
	167.06
	349.53
	143.18

	3
	-18.53
	10.66
	229.45
	75.83
	506.67
	326.74

	4
	-199.85
	184.71
	-279.12
	215.78
	921.29
	442.12

	5
	95.49
	95.06
	268.74
	165.90
	105.31
	134.81


[bookmark: _Toc172716906]Note: This table lists the estimated mean average duration and standard error in milliseconds for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by reach group for each week of observation around reach-onset.


Table 78: Event average duration by type, proximity, and week for late group
Estimated Mean Average Duration of Events by Type, Proximity, and Week Late Reach Group
	Week
	Face
	              Hand
	                Mouth

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	 
	Toy-out-of-Reach

	-5
	-5.51
	2.41
	2.39
	20.95
	196.01
	101.71

	-4
	1.20
	4.46
	0.11
	32.60
	99.31
	154.07

	-3
	0.21
	1.59
	6.61
	10.05
	-31.26
	13.85

	-2
	-1.75
	3.36
	-6.25
	21.11
	22.41
	48.20

	-1
	8.82
	5.93
	-16.50
	5.00
	196.04
	102.47

	0
	6.78
	4.92
	5.06
	6.33
	217.98
	192.65

	1
	-1.28
	3.83
	1.45
	5.86
	145.47
	25.13

	2
	9.95
	2.87
	-30.91
	10.43
	10.19
	13.64

	3
	-11.95
	5.90
	41.89
	2.97
	-92.52
	75.47

	4
	17.63
	9.77
	-57.95
	4.33
	261.37
	117.39

	5
	-24.29
	11.57
	53.18
	57.71
	-112.16
	23.32

	 
	Toy-Moving-into-Reach

	-5
	8.73
	4.74
	18.42
	8.59
	-11.27
	32.24

	-4
	3.13
	10.97
	-30.12
	27.48
	306.49
	166.11

	-3
	2.67
	5.46
	-5.49
	14.08
	61.78
	45.75

	-2
	-2.64
	7.89
	52.54
	21.73
	-136.65
	105.00

	-1
	-11.62
	2.67
	16.41
	7.64
	522.52
	92.92

	0
	14.61
	5.09
	-25.65
	24.60
	67.37
	84.26

	1
	-4.32
	6.36
	24.62
	25.48
	92.25
	173.44

	2
	-22.47
	12.66
	28.83
	6.31
	170.64
	97.78

	3
	26.75
	3.48
	-48.87
	15.64
	70.74
	192.51

	4
	-37.81
	5.86
	71.94
	18.67
	347.68
	52.93

	5
	38.70
	25.78
	-84.23
	77.53
	-374.09
	129.82

	 
	Toy-in-Reach

	-5
	0.28
	4.12
	1.01
	12.47
	195.15
	135.42

	-4
	-6.47
	12.74
	6.98
	13.37
	-34.45
	155.45

	-3
	-1.91
	4.84
	-23.46
	2.16
	318.03
	46.74

	-2
	6.71
	10.17
	8.30
	39.17
	-338.80
	133.89

	-1
	6.35
	4.37
	-7.50
	12.13
	908.27
	544.46

	0
	36.65
	32.74
	-23.24
	17.51
	516.08
	270.38

	1
	-10.35
	3.88
	22.55
	21.43
	3099.67
	2027.11

	2
	91.66
	22.69
	-39.49
	7.20
	1969.11
	624.75

	3
	-18.03
	15.02
	46.09
	27.00
	1043.10
	75.80

	4
	149.93
	38.71
	-16.86
	25.44
	2849.16
	490.87

	5
	-30.99
	38.19
	-99.27
	85.59
	92.47
	50.82


Note: This table lists the estimated mean average duration and standard error in milliseconds for face, hand, and mouth events for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by reach group for each week of observation around reach-onset.

[bookmark: _Toc172716969]Figure 29: Reach proportion and latency by group
Estimated Proportion of reach overlayed with Latency to Reach by Week and Group.
Note. This figure illustrates the estimated proportion of reach and latency to reach in milliseconds for each week following reach-onset. Bars show the proportion of reach. Error bars show the standard error of proportion. The line shows the latency to reach.


[bookmark: _Toc172716907]Table 79: Latency by group
Estimated Average Latency to Reach by Group.

	Group
	Mean
	Std. Error

	Early reach group
	1898.017
	1102.718

	Late reach group
	1086.054
	1112.749



Note: This table lists the estimated mean proportion and standard error of early and late reach groups.











[bookmark: _Toc172716908]Table 80: Latency by week by group
Estimated Average Latency to Reach by Week Following Reach-onset by Group.
	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	0
	8917.354
	1499.385
	1652.663
	1548.027

	1
	1814.204
	1586.899
	735.0649
	1625.326

	2
	5066.65
	1459.97
	-1160.43
	1677.506

	3
	984.1762
	1625.326
	528.6839
	1586.899

	4
	-231.155
	1974.651
	-2856.98
	1444.332

	5
	-134.449
	1974.886
	2588.641
	1671.055



Note: This table lists the estimated mean proportion and standard error of early and late reach groups weeks following reach-onset.


[bookmark: _Toc172716909]Table 81: Reach proportion by group
Estimated Proportion of Reaches by Group.

	Group
	Mean
	Std. Error

	Early reach group
	85.583
	6.34334

	Late reach group
	86.4093
	6.45206



Note: This table lists early and late reach groups' estimated mean latency to reach in milliseconds and standard error.
















[bookmark: _Toc172716910]Table 82: Reach proportion by week by group
Estimated Proportion of Reaches by Week Following Reach-onset by group.
	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	0
	57.8699
	10.12711
	77.139
	10.06323

	1
	70.7743
	10.10691
	96.0067
	10.13495

	2
	96.7196
	12.01695
	79.9844
	12.02501

	3
	100.7278
	10.10454
	86.8525
	10.13495

	4
	97.0714
	11.81482
	83.0196
	10.06323

	5
	90.3348
	10.04341
	95.4535
	15.56256



Note: This table lists the estimated mean latency to reach and standard error of early and late reach groups weeks following reach-onset.


 
[bookmark: _Toc172716970]Figure 30: Velocity by week by group

Estimated Mean Average Velocity per Week by Group.
Note. This figure illustrates the estimated mean average velocity per week of observation around reach-onset by group. Error bars show standard error.


[bookmark: _Toc172716911]Table 83: Velocity by group
Estimated Mean Average Velocity of Events by Group
	 
	 
	 

	Week
	Mean
	Std. Error

	Early Reach Group
	6.94
	0.80

	Late Reach Group
	10.57
	0.87



Note: This table lists the estimated mean Average Velocity and standard errors for the early and late groups.
[bookmark: _Toc172716912]Table 84: Velocity by week by group
Estimated Mean Average Velocity per Week by Group
	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	4.83
	0.61
	7.37
	0.67

	-4
	6.15
	0.68
	10.45
	0.58

	-3
	6.09
	0.73
	14.01
	2.76

	-2
	7.14
	0.94
	11.83
	0.52

	-1
	5.90
	0.66
	10.54
	1.11

	0
	7.83
	1.52
	13.61
	3.26

	1
	6.75
	0.55
	5.72
	0.53

	2
	8.95
	1.20
	12.97
	1.09

	3
	6.68
	0.73
	11.97
	0.85

	4
	7.19
	0.76
	7.32
	0.47

	5
	8.83
	0.97
	10.53
	0.48



Note: This table shows the estimated mean average velocity and standard errors per week of observation around reach-onset by group.

[bookmark: _Toc172716913]Table 85: Velocity by proximity by group
Estimated Mean Average Velocity of Events by Proximity and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Toy-out-of-Reach
	7.25
	1.14
	11.22
	1.23

	Toy-Moving-into-Reach
	6.83
	0.90
	11.26
	0.60

	Toy-in-Reach
	6.74
	0.40
	9.24
	0.88



Note: This table lists the estimated mean Average Velocity and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events by group.
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[bookmark: _Toc172716971]Figure 31: Velocity by week and proximity by group

Estimated Mean Movement Units per week by Proximity and Group.
Note. This figure illustrates the estimated mean average velocity for proximity per week of observation around reach-onset.
[bookmark: _Toc172716914]Table 86: Movement units by week and proximity by group
Estimated Mean Movement Units per week by Proximity and Group
	Week
	Toy-Out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	Early Reach Group

	-5
	5.90
	0.72
	3.09
	0.86
	5.50
	0.28

	-4
	5.78
	0.47
	6.39
	0.71
	6.28
	0.96

	-3
	6.31
	1.13
	5.79
	0.33
	6.16
	0.87

	-2
	6.91
	1.38
	6.33
	0.70
	8.19
	0.87

	-1
	5.74
	0.89
	5.69
	1.03
	6.27
	0.99

	0
	7.59
	1.01
	7.80
	1.81
	8.11
	1.75

	1
	7.34
	0.90
	5.85
	0.50
	7.07
	0.41

	2
	10.47
	2.22
	8.52
	1.72
	7.87
	0.40

	3
	6.91
	1.45
	7.05
	0.46
	6.09
	0.35

	4
	7.54
	1.02
	8.06
	0.89
	5.96
	0.36

	5
	9.27
	2.05
	10.53
	1.38
	6.68
	1.10

	Late Reach Group

	-5
	8.15
	1.26
	6.04
	1.15
	7.93
	1.43

	-4
	12.97
	1.72
	8.90
	0.72
	9.49
	0.60

	-3
	12.53
	2.76
	15.44
	3.23
	14.07
	2.32

	-2
	11.85
	0.76
	12.19
	0.64
	11.44
	0.40

	-1
	11.72
	1.25
	11.22
	0.92
	8.67
	1.86

	0
	11.83
	2.75
	14.40
	2.94
	14.60
	4.19

	1
	7.48
	1.76
	6.33
	0.65
	3.36
	0.86

	2
	14.57
	2.69
	17.00
	1.57
	7.33
	1.36

	3
	13.90
	1.57
	12.74
	0.59
	9.28
	0.82

	4
	8.21
	1.12
	6.29
	0.30
	7.45
	0.24

	5
	10.22
	1.30
	13.32
	0.61
	8.05
	0.46



Note: This table lists the estimated mean average velocity and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by group for each week of observation around reach-onset.


 
[bookmark: _Toc172716972]Figure 32: Movement units per week by group

Estimated Mean Average Movement Units per Week by Group.
Note. This figure illustrates the estimated mean movement units for each week of observation around reach-onset by group. Error bars show standard error.


[bookmark: _Toc172716915]Table 87: Movement units by group
Estimated Mean Movement Units by Group
	 
	 
	 

	Week
	Mean
	Std. Error

	Early Reach Group
	22.89
	1.75

	Late Reach Group
	27.41
	1.08



Note: This table lists the estimated mean movement units and standard errors for the early and late groups.
[bookmark: _Toc172716916]Table 88: Movement units per week by group
Estimated Mean Average Movement Units per Week by Group
	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	-5
	24.00
	3.10
	21.62
	1.63

	-4
	16.10
	3.99
	21.46
	2.13

	-3
	15.89
	0.78
	24.07
	0.97

	-2
	23.12
	1.90
	26.57
	3.15

	-1
	18.81
	0.94
	27.76
	0.93

	0
	22.78
	2.17
	28.23
	1.11

	1
	22.50
	1.92
	26.46
	2.74

	2
	27.78
	2.93
	30.40
	1.00

	3
	25.08
	3.48
	29.20
	1.02

	4
	27.04
	3.24
	28.54
	1.49

	5
	28.67
	2.95
	37.17
	1.71



Note: This table shows the estimated mean movement units and standard errors for each week of observation around reach-onset.


[bookmark: _Toc172716917]Table 89: Movement units per proximity by group
Estimated Mean Movement Units by Proximity and Group
	 
	 
	 
	 
	 

	Week
	Early Reach Group
	Late Reach Group

	 
	Mean
	Std. Error
	Mean
	Std. Error

	Toy-out-of-Reach
	14.68
	2.00
	22.34
	0.85

	Toy-Moving-into-Reach
	34.34
	1.73
	38.33
	1.12

	Toy-in-Reach
	19.64
	2.64
	21.56
	2.12



Note: This table lists the estimated mean Average Velocity and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach events by group.


[bookmark: _Toc172716918]Table 90: Movement units by week and proximity by group
Estimated Mean Movement Units per week by Proximity and Group
	Week
	Toy-Out-of-Reach
	Toy-Moving-into-Reach
	Toy-in-Reach

	 
	Mean
	Std. Error
	Mean
	Std. Error
	Mean
	Std. Error

	Early Reach Group

	-5
	10.49
	2.16
	42.16
	9.13
	19.34
	2.18

	-4
	8.04
	3.83
	27.54
	3.95
	12.73
	4.21

	-3
	8.35
	1.56
	29.15
	2.70
	10.16
	2.56

	-2
	17.69
	3.13
	35.72
	1.39
	15.93
	2.22

	-1
	10.50
	1.28
	32.44
	2.13
	13.49
	2.37

	0
	16.30
	2.72
	33.79
	3.23
	18.26
	2.28

	1
	16.52
	2.65
	33.87
	2.10
	17.10
	6.21

	2
	19.96
	2.84
	38.38
	2.18
	25.01
	5.94

	3
	15.07
	3.30
	36.03
	2.55
	24.13
	6.35

	4
	19.56
	2.32
	33.11
	4.13
	28.44
	3.71

	5
	19.03
	4.49
	35.56
	2.52
	31.41
	2.94

	Late Reach Group

	-5
	11.71
	0.47
	40.49
	1.62
	12.65
	4.31

	-4
	16.31
	2.00
	38.24
	3.76
	9.84
	1.93

	-3
	24.59
	3.90
	36.95
	2.31
	10.67
	2.40

	-2
	20.96
	3.06
	43.36
	2.32
	15.37
	5.03

	-1
	23.20
	1.20
	35.98
	1.36
	24.11
	1.48

	0
	20.57
	1.31
	39.88
	0.93
	24.25
	2.95

	1
	20.34
	0.29
	37.03
	2.35
	22.00
	5.77

	2
	23.85
	2.32
	40.18
	2.99
	27.18
	2.58

	3
	24.33
	1.90
	39.13
	0.66
	24.15
	1.69

	4
	22.35
	0.54
	35.04
	2.30
	28.23
	3.10

	5
	37.49
	2.47
	35.32
	0.97
	38.69
	1.73



Note: This table lists the estimated mean movement units and standard errors for toy-out-of-reach, toy-moving-into-reach, and toy-in-reach by group for each week of observation around reach-onset.
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[bookmark: _Toc172716973]Figure 33: Movement units by week and proximity by group

Estimated Mean Movement Units per week by Proximity and Group.
Note. This figure illustrates the estimated mean movement units by proximity and week of observation around reach-onset.
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Average duration of object proximity zones

1689.0316800000001	1673.53865	1683.81918	1689.0316800000001	1673.53865	1683.81918	Toy-out-of-Reach	Toy-Moving-into_Reach	Toy-in-Reach	17023.3194	3271.9095000000002	19284.945599999999	
Average duration (ms)



Face	0.78161599999999998	0.79390300000000003	0.80747599999999997	0.73805500000000002	0.72929999999999995	0.69844799999999996	0.69975900000000002	0.79890899999999998	0.69277500000000003	0.72539200000000004	0.763378	0.78161599999999998	0.79390300000000003	0.80747599999999997	0.73805500000000002	0.72929999999999995	0.69844799999999996	0.69975900000000002	0.79890899999999998	0.69277500000000003	0.72539200000000004	0.763378	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	1.0506500000000001	-5.5750000000000001E-2	0.44473000000000001	0.34825	0.13571	0.26289000000000001	0.14527999999999999	0.20613000000000001	0.15051999999999999	0.23852999999999999	-8.2400000000000001E-2	Hand	0.76217400000000002	0.78666100000000005	0.79800400000000005	0.73464200000000002	0.72728099999999996	0.69740800000000003	0.69899	0.79774699999999998	0.69213999999999998	0.72464899999999999	0.762486	0.76217400000000002	0.78666100000000005	0.79800400000000005	0.73464200000000002	0.72728099999999996	0.69740800000000003	0.69899	0.79774699999999998	0.69213999999999998	0.72464899999999999	0.762486	-0.13694000000000001	7.8270000000000006E-2	0.19670000000000001	0.16902	8.523E-2	0.19298000000000001	0.41566999999999998	0.14895	0.24268999999999999	0.46149000000000001	0.46668999999999999	Mouth	0.78753499999999999	0.799095	0.73572000000000004	0.72819	0.69822600000000001	0.70033500000000004	0.79929099999999997	0.69523400000000002	0.73475900000000005	0.78130100000000002	0.76307599999999998	0.78753499999999999	0.799095	0.73572000000000004	0.72819	0.69822600000000001	0.70033500000000004	0.79929099999999997	0.69523400000000002	0.73475900000000005	0.78130100000000002	0.54554000000000002	1.42178	4.9946599999999997	3.08765	3.9177499999999998	3.7386300000000001	2.1739899999999999	2.2987700000000002	2.0852200000000001	4.1569099999999999	0.92161999999999999	Weeks Aroung Reach-Onset


Total Frequency (#)




Face	2.755894558E-3	2.4614402960000002E-3	2.4700563559999999E-3	2.2038926660000002E-3	2.1900767909999999E-3	2.0000523529999999E-3	2.011069956E-3	2.4501692620000001E-3	1.9783444050000001E-3	2.1725663319999999E-3	2.3672028089999999E-3	2.755894558E-3	2.4614402960000002E-3	2.4700563559999999E-3	2.2038926660000002E-3	2.1900767909999999E-3	2.0000523529999999E-3	2.011069956E-3	2.4501692620000001E-3	1.9783444050000001E-3	2.1725663319999999E-3	2.3672028089999999E-3	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	8.1520974499999996E-3	-5.6595471999999996E-4	4.1940058899999997E-3	2.6519641599999999E-3	1.43196226E-3	3.2400602700000001E-3	8.8585170000000002E-4	1.7572842E-4	-2.1426919E-4	1.43574168E-3	-5.1209254999999999E-4	Hand	2.7186752969999999E-3	2.43676577E-3	2.44300604E-3	2.1851024399999999E-3	2.1682325070000001E-3	1.9876504100000002E-3	2.0046370469999999E-3	2.4445359719999999E-3	1.9747361199999999E-3	2.169482628E-3	2.3639926179999998E-3	2.7186752969999999E-3	2.43676577E-3	2.44300604E-3	2.1851024399999999E-3	2.1682325070000001E-3	1.9876504100000002E-3	2.0046370469999999E-3	2.4445359719999999E-3	1.9747361199999999E-3	2.169482628E-3	2.3639926179999998E-3	5.6165570999999997E-4	-9.0135689999999998E-5	6.8904831E-4	-4.1646427999999998E-4	8.0493153999999995E-4	1.44705973E-3	3.4161357599999998E-3	-2.6331156E-4	6.8854344999999995E-4	8.2573388E-4	6.9124645999999997E-4	Mouth	2.722141976E-3	2.4390651819999999E-3	2.4465849160000002E-3	2.1879193740000002E-3	2.1721435210000002E-3	1.9950808509999998E-3	2.0145546689999999E-3	2.4631852969999998E-3	1.99130404E-3	2.1950760929999999E-3	2.4056643569999999E-3	2.722141976E-3	2.4390651819999999E-3	2.4465849160000002E-3	2.1879193740000002E-3	2.1721435210000002E-3	1.9950808509999998E-3	2.0145546689999999E-3	2.4631852969999998E-3	1.99130404E-3	2.1950760929999999E-3	2.4056643569999999E-3	9.2249471999999999E-4	1.8229169E-3	8.5755053399999993E-3	5.8351309900000004E-3	1.245357419E-2	9.3406658399999998E-3	1.0321089279999999E-2	9.5896174500000007E-3	5.7517192700000004E-3	1.2537108979999999E-2	4.5507925899999999E-3	Weeks Aroung Reach-Onset


Rate (#/trial)




Face	4169.5615100000005	4246.9301519999999	4287.3444740000004	3663.8807160000001	3771.5241569999998	3408.1903809999999	3375.5289520000001	4327.1922489999997	3389.1290519999998	3753.3218940000002	3995.6524060000002	4169.5615100000005	4246.9301519999999	4287.3444740000004	3663.8807160000001	3771.5241569999998	3408.1903809999999	3375.5289520000001	4327.1922489999997	3389.1290519999998	3753.3218940000002	3995.6524060000002	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	4002.2792100000001	-1086.78226	1732.68236	228.06226000000001	1359.5507	-186.80698000000001	529.19466999999997	1159.21498	-539.29333999999994	1510.3214800000001	-1960.7745299999999	Hand	3947.805163	4040.0817649999999	4088.2175590000002	3452.0055790000001	3663.4465150000001	3327.1850800000002	3281.8743169999998	4236.7557470000002	3312.695514	3676.9302320000002	3909.1161950000001	3947.805163	4040.0817649999999	4088.2175590000002	3452.0055790000001	3663.4465150000001	3327.1850800000002	3281.8743169999998	4236.7557470000002	3312.695514	3676.9302320000002	3909.1161950000001	305.33089000000001	-630.67106000000001	120.09721999999999	-2136.7143000000001	3680.6564699999999	-4867.6237899999996	5354.2163499999997	-4491.9268400000001	-498.69612000000001	-177.46297000000001	5951.3819800000001	Mouth	4131.7707389999996	4155.6351699999996	3580.6707449999999	3775.371975	3437.9761109999999	3438.5010699999998	4371.4906490000003	3439.1685040000002	3828.0427279999999	4107.3554379999996	4031.050784	4131.7707389999996	4155.6351699999996	3580.6707449999999	3775.371975	3437.9761109999999	3438.5010699999998	4371.4906490000003	3439.1685040000002	3828.0427279999999	4107.3554379999996	8477.9866199999997	-5602.6453600000004	25398.096679999999	4671.6857399999999	36350.507389999999	8791.1535999999996	14894.09973	2570.85473	10116.142739999999	20971.038499999999	-4508.3918899999999	Weeks Aroung Reach-Onset


Summed Duration (ms) 




Face	268.91827999999998	273.24461700000001	275.72778199999999	233.35046399999999	246.08757	216.444625	213.375057	283.576706	215.060508	240.68616599999999	260.72015399999998	268.91827999999998	273.24461700000001	275.72778199999999	233.35046399999999	246.08757	216.444625	213.375057	283.576706	215.060508	240.68616599999999	260.72015399999998	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	243.96306000000001	-44.962499999999999	464.53055000000001	215.46259000000001	52.234189999999998	63.562930000000001	-29.78152	109.40994000000001	-14.807499999999999	60.85783	-116.58817000000001	Hand	252.145872	258.28198099999997	261.43013200000001	217.70746800000001	238.24970500000001	209.39913799999999	205.85919100000001	278.14915200000002	209.589641	235.50268299999999	253.932714	252.145872	258.28198099999997	261.43013200000001	217.70746800000001	238.24970500000001	209.39913799999999	205.85919100000001	278.14915200000002	209.589641	235.50268299999999	253.932714	-60.454300000000003	123.90514	-16.172879999999999	-40.22213	120.46727	-225.48495	222.29405	-234.19832	15.264699999999999	-120.33684	413.8965	Mouth	265.51331900000002	267.16157399999997	227.935654	245.16593	217.47456399999999	218.47998699999999	285.97286200000002	218.94854699999999	246.46024800000001	268.40493500000002	258.30096300000002	265.51331900000002	267.16157399999997	227.935654	245.16593	217.47456399999999	218.47998699999999	285.97286200000002	218.94854699999999	246.46024800000001	268.40493500000002	312.84338000000002	-145.44743	1408.4151199999999	205.56414000000001	2896.3613599999999	593.20772999999997	1053.92794	17.028569999999998	469.70402000000001	758.61360999999999	-141.50456	Weeks Aroung Reach-Onset


Average Duration (ms)




Proportion	9.9476200000000006	5.6093299999999999	8.40808	4.7175099999999999	5.9499899999999997	5.5698800000000004	9.9476200000000006	5.6093299999999999	8.40808	4.7175099999999999	5.9499899999999997	5.5698800000000004	Onset	1	2	3	4	5	66.911100000000005	84.112200000000001	89.155600000000007	93.347999999999999	88.602400000000003	90.926500000000004	Latency	5024.4890999999998	2988.4726000000001	-137.15880000000001	1112.4608000000001	72.322999999999993	-828.81610000000001	Weeks following Reach-Onset


Proportion (%)


Latency (ms)




1.0410200000000001	1.1495899999999999	1.2017	1.09449	1.11565	0.99275999999999998	1.01206	1.21333	1.0197000000000001	1.10002	1.10443	1.0410200000000001	1.1495899999999999	1.2017	1.09449	1.11565	0.99275999999999998	1.01206	1.21333	1.0197000000000001	1.10002	1.10443	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	7.1687000000000003	7.6588000000000003	8.6227	8.4786999999999999	8.2615999999999996	10.787000000000001	6.2397	11.0845	9.1305999999999994	6.8034999999999997	10.7918	#REF!	Weeks Aroung Reach-Onset


Average Mean Velocity (cm/s)



Toy-out-of-Reach	Onset	1	2	3	4	5	-5	-4	-3	-2	-1	9.7257999999999996	7.4553000000000003	12.5214	10.1594	7.6074000000000002	11.236499999999999	7.6890999999999998	8.4238	8.2283000000000008	8.3393999999999995	8.7926000000000002	Toy-Moving-into-Reach	11.2166	6.0753000000000004	12.9153	9.6151	6.681	12.9115	5.8337000000000003	7.1281999999999996	8.8968000000000007	8.0802999999999994	8.3826999999999998	Toy-in-Reach	11.4186	5.1886000000000001	7.8167	7.6173999999999999	6.1223000000000001	8.2274999999999991	7.9832000000000001	7.4244000000000003	8.7431000000000001	9.0164000000000009	7.6093999999999999	Proximity


Average Frequency (#/s)




2.00197	2.1427100000000001	2.23794	2.10684	2.01939	1.94933	1.95278	2.2526999999999999	1.99146	2.1255199999999999	2.0873200000000001	2.00197	2.1427100000000001	2.23794	2.10684	2.01939	1.94933	1.95278	2.2526999999999999	1.99146	2.1255199999999999	2.0873200000000001	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	19.221399999999999	17.279399999999999	17.196000000000002	24.873100000000001	23.347899999999999	26.027000000000001	25.445900000000002	29.800899999999999	27.822900000000001	27.2044	31.810700000000001	#REF!	Weeks Aroung Reach-Onset


Average Movement  Units(#s)



Average duration of object proximity zones

Early Reach Group	1891.7581499999999	1891.08231	1890.58656	1891.7581499999999	1891.08231	1890.58656	Toy-out-of-Reach	Toy-Moving-into_Reach	Toy-in-Reach	19103.199799999999	3647.0297999999998	15177.7394	Late Reach Group	2040.10959	2038.30457	2036.92967	2040.10959	2038.30457	2036.92967	15305.834000000001	3386.8285000000001	16267.6741	
Average duration (ms)




Average Frequency of Event for Early Reach Group per Week  by Type

Face	0.10217	0.16991999999999999	0.45212000000000002	0.24476000000000001	0.15024999999999999	4.4979999999999999E-2	0.12659999999999999	2.7299999999999998E-3	3.49E-2	7.3209999999999997E-2	1.421E-2	0.10217	0.16991999999999999	0.45212000000000002	0.24476000000000001	0.15024999999999999	4.4979999999999999E-2	0.12659999999999999	2.7299999999999998E-3	3.49E-2	7.3209999999999997E-2	1.421E-2	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	4.7687999999999997	0.3271	0.65339999999999998	0.64490000000000003	-4.4699999999999997E-2	5.3999999999999999E-2	0.25290000000000001	-2.2200000000000001E-2	6.0199999999999997E-2	-3.73E-2	5.7000000000000002E-3	Hand	0.13391	0.37544	0.13633999999999999	0.28992000000000001	0.1386	0.27603	0.28666999999999998	0.36664000000000002	0.34506999999999999	0.47846	0.85857000000000006	0.13391	0.37544	0.13633999999999999	0.28992000000000001	0.1386	0.27603	0.28666999999999998	0.36664000000000002	0.34506999999999999	0.47846	0.85857000000000006	-5.0999999999999997E-2	0.65359999999999996	0.11459999999999999	0.309	0.18990000000000001	0.1855	0.25659999999999999	0.58140000000000003	2.3E-2	0.70079999999999998	1.0427999999999999	Mouth	2.1306500000000002	4.2142600000000003	3.2835200000000002	1.84063	1.47218	0.50229000000000001	0.52356999999999998	1.24413	1.8558699999999999	0.35261999999999999	1.3636999999999999	2.1306500000000002	4.2142600000000003	3.2835200000000002	1.84063	1.47218	0.50229000000000001	0.52356999999999998	1.24413	1.8558699999999999	0.35261999999999999	-0.79310000000000003	1.6980999999999999	6.8615000000000004	5.4089	7.3445999999999998	6.1764000000000001	1.1418999999999999	0.96120000000000005	3.0023	3.8679000000000001	1.2982	Weeks Aroung Reach-Onset


Average Frequency (#/s)




Average Frequency of Event for Late Reach Group per Week  by Type

Face	4.47E-3	3.1060000000000001E-2	6.7629999999999996E-2	4.8259999999999997E-2	9.3799999999999994E-2	0.10897	3.5650000000000001E-2	4.8750000000000002E-2	8.9690000000000006E-2	5.2589999999999998E-2	7.9070000000000001E-2	4.47E-3	3.1060000000000001E-2	6.7629999999999996E-2	4.8259999999999997E-2	9.3799999999999994E-2	0.10897	3.5650000000000001E-2	4.8750000000000002E-2	8.9690000000000006E-2	5.2589999999999998E-2	7.9070000000000001E-2	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	-0.1085	2.4E-2	0.15479999999999999	0.14560000000000001	-6.9699999999999998E-2	0.37880000000000003	-4.9500000000000002E-2	0.44340000000000002	0.13569999999999999	0.1573	3.8699999999999998E-2	Hand	3.1829999999999997E-2	5.9089999999999997E-2	0.10814	0.14055000000000001	0.12267	5.203E-2	1.1599999999999999E-2	3.5950000000000003E-2	0.17662	0.21088000000000001	0.14732000000000001	3.1829999999999997E-2	5.9089999999999997E-2	0.10814	0.14055000000000001	0.12267	5.203E-2	1.1599999999999999E-2	3.5950000000000003E-2	0.17662	0.21088000000000001	0.14732000000000001	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	-9.01E-2	0.1174	0.16520000000000001	-6.1999999999999998E-3	-0.16520000000000001	0.45779999999999998	-0.1071	-0.13170000000000001	0.39100000000000001	-0.112	-2.3E-3	Mouth	0.24326	8.3690000000000001E-2	0.13833999999999999	0.38012000000000001	0.65115999999999996	0.55603999999999998	0.65178000000000003	0.33176	0.29415999999999998	0.40339000000000003	0.20977000000000001	0.24326	8.3690000000000001E-2	0.13833999999999999	0.38012000000000001	0.65115999999999996	0.55603999999999998	0.65178000000000003	0.33176	0.29415999999999998	0.40339000000000003	0.20977000000000001	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	0.04	0.21099999999999999	0.35630000000000001	0.85780000000000001	0.34489999999999998	1.5848	2.4079999999999999	2.8914	1.5146999999999999	3.8271000000000002	0.70930000000000004	Weeks Aroung Reach-Onset


Average Frequency (#/s)




Average Rate of Event per trial for Early Reach Group per Week  by Type

Face	1.56E-3	9.2000000000000003E-4	1.24E-3	4.3099999999999996E-3	1.42E-3	3.6000000000000002E-4	7.5000000000000002E-4	3.3E-4	9.0000000000000006E-5	1.8000000000000001E-4	2.7999999999999998E-4	1.56E-3	9.2000000000000003E-4	1.24E-3	4.3099999999999996E-3	1.42E-3	3.6000000000000002E-4	7.5000000000000002E-4	3.3E-4	9.0000000000000006E-5	1.8000000000000001E-4	2.7999999999999998E-4	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	2.5399999999999999E-2	5.9999999999999995E-4	5.3E-3	5.3E-3	1.4E-3	-1E-4	1.2999999999999999E-3	-2.0000000000000001E-4	2.9999999999999997E-4	-1E-4	2.0000000000000001E-4	Hand	2.5000000000000001E-4	3.2000000000000003E-4	2.7999999999999998E-4	5.5999999999999995E-4	8.5999999999999998E-4	1.6199999999999999E-3	1.7600000000000001E-3	6.7000000000000002E-4	2.7E-4	1.1199999999999999E-3	3.2000000000000003E-4	2.5000000000000001E-4	3.2000000000000003E-4	2.7999999999999998E-4	5.5999999999999995E-4	8.5999999999999998E-4	1.6199999999999999E-3	1.7600000000000001E-3	6.7000000000000002E-4	2.7E-4	1.1199999999999999E-3	3.2000000000000003E-4	2.0000000000000001E-4	-6.9999999999999999E-4	5.9999999999999995E-4	-5.0000000000000001E-4	2E-3	1.6999999999999999E-3	7.9000000000000008E-3	-1.6000000000000001E-3	4.0000000000000002E-4	8.9999999999999998E-4	8.9999999999999998E-4	Mouth	2.5699999999999998E-3	4.5300000000000002E-3	5.4099999999999999E-3	2.1700000000000001E-3	5.6800000000000002E-3	4.8700000000000002E-3	1.17E-3	2.81E-3	7.4799999999999997E-3	2.6099999999999999E-3	1.5200000000000001E-3	2.5699999999999998E-3	4.5300000000000002E-3	5.4099999999999999E-3	2.1700000000000001E-3	5.6800000000000002E-3	4.8700000000000002E-3	1.17E-3	2.81E-3	7.4799999999999997E-3	2.6099999999999999E-3	5.4000000000000003E-3	2.2000000000000001E-3	1.14E-2	9.4999999999999998E-3	1.7299999999999999E-2	1.41E-2	1.6199999999999999E-2	1.9E-3	4.1999999999999997E-3	8.6999999999999994E-3	1E-4	Weeks Aroung Reach-Onset


Average Rate (#/s)




Average Rate of Event per trial for Late Reach Group per Week  by Type

Face	1.4999999999999999E-4	2.9E-4	5.9999999999999995E-4	2.2000000000000001E-4	2.3000000000000001E-4	3.4099999999999998E-3	3.6999999999999999E-4	3.5E-4	1.1000000000000001E-3	2.5999999999999998E-4	1.2999999999999999E-4	1.4999999999999999E-4	2.9E-4	5.9999999999999995E-4	2.2000000000000001E-4	2.3000000000000001E-4	3.4099999999999998E-3	3.6999999999999999E-4	3.5E-4	1.1000000000000001E-3	2.5999999999999998E-4	1.2999999999999999E-4	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	5.0000000000000001E-4	-5.0000000000000001E-4	4.0000000000000002E-4	-1E-4	-5.9999999999999995E-4	5.7999999999999996E-3	8.0000000000000004E-4	1.2999999999999999E-3	-2.9999999999999997E-4	1.4E-3	5.0000000000000001E-4	Hand	1.2E-4	1.1E-4	1.6000000000000001E-4	1.7000000000000001E-4	8.0000000000000007E-5	4.4999999999999999E-4	2.2000000000000001E-4	2.0000000000000001E-4	1.0499999999999999E-3	5.5000000000000003E-4	2.5000000000000001E-4	1.2E-4	1.1E-4	1.6000000000000001E-4	1.7000000000000001E-4	8.0000000000000007E-5	4.4999999999999999E-4	2.2000000000000001E-4	2.0000000000000001E-4	1.0499999999999999E-3	5.5000000000000003E-4	2.5000000000000001E-4	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	2.9999999999999997E-4	-2.9999999999999997E-4	-5.0000000000000001E-4	4.0000000000000002E-4	0	5.0000000000000001E-4	2.0000000000000001E-4	2.0000000000000001E-4	1.2999999999999999E-3	6.9999999999999999E-4	2.0000000000000001E-4	Mouth	5.1000000000000004E-4	1.48E-3	2.5999999999999998E-4	1.1900000000000001E-3	3.9699999999999996E-3	2.2599999999999999E-3	3.3500000000000001E-3	3.9399999999999999E-3	2.8700000000000002E-3	1.39E-3	1.4999999999999999E-4	5.1000000000000004E-4	1.48E-3	2.5999999999999998E-4	1.1900000000000001E-3	3.9699999999999996E-3	2.2599999999999999E-3	3.3500000000000001E-3	3.9399999999999999E-3	2.8700000000000002E-3	1.39E-3	1.4999999999999999E-4	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	1.5E-3	-2.9999999999999997E-4	-1E-3	4.0000000000000002E-4	7.7999999999999996E-3	3.5999999999999999E-3	5.8999999999999999E-3	1.66E-2	6.7000000000000002E-3	1.41E-2	8.8000000000000005E-3	Weeks Aroung Reach-Onset


Average Rate (#/s)




Average Summed Duration of Event for Early Reach Group per Week  by Type

Face	490.91082	343.78872999999999	382.94081999999997	1786.1581699999999	157.71505999999999	67.510760000000005	924.96781999999996	491.79072000000002	77.842979999999997	305.17441000000002	859.55156999999997	490.91082	343.78872999999999	382.94081999999997	1786.1581699999999	157.71505999999999	67.510760000000005	924.96781999999996	491.79072000000002	77.842979999999997	305.17441000000002	859.55156999999997	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	15718.9071	-223.21799999999999	1129.7402999999999	1947.4313	401.98899999999998	-219.11539999999999	1268.3459	707.72749999999996	-575.31299999999999	491.41629999999998	-97.768699999999995	Hand	1804.3247799999999	1041.4852100000001	1011.88887	1068.98269	1094.33132	1539.01395	1402.9466399999999	2549.2954599999998	2445.4074900000001	2977.1042200000002	1518.33662	1804.3247799999999	1041.4852100000001	1011.88887	1068.98269	1094.33132	1539.01395	1402.9466399999999	2549.2954599999998	2445.4074900000001	2977.1042200000002	1518.33662	370.36219999999997	925.05870000000004	-1453.5291	-1605.7458999999999	2181.3566999999998	-3892.3681999999999	6129.8756999999996	-5097.9939000000004	-489.4973	-1397.9128000000001	4078.7824999999998	Mouth	3782.04232	13432.68518	11508.225619999999	16102.21206	6347.3294800000003	1334.5546899999999	2676.1460900000002	1645.7143100000001	7392.94643	315.82814999999999	8295.4561099999992	3782.04232	13432.68518	11508.225619999999	16102.21206	6347.3294800000003	1334.5546899999999	2676.1460900000002	1645.7143100000001	7392.94643	315.82814999999999	21974.678899999999	-8339.2679000000007	29390.124500000002	15248.933800000001	50048.041299999997	20995.234700000001	7226.7548999999999	-7621.9179999999997	12427.2122	11835.4028	-2385.0726	Weeks Aroung Reach-Onset


Average Rate (#/s)




Average Summed Durartion of Event for Late Reach Group per Week  by Type

Face	45.058070000000001	37.906120000000001	28.4223	21.13785	26.14799	190.21680000000001	68.27431	113.30815	124.84824	170.13926000000001	113.05877	45.058070000000001	37.906120000000001	28.4223	21.13785	26.14799	190.21680000000001	68.27431	113.30815	124.84824	170.13926000000001	113.05877	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	40.704700000000003	1.0817000000000001	36.244900000000001	-14.325699999999999	-40.203600000000002	337.67540000000002	-43.982999999999997	285.89580000000001	105.1225	640.43020000000001	17.252400000000002	Hand	88.649349999999998	154.08293	133.30360999999999	431.28651000000002	61.908740000000002	235.93474000000001	359.60142000000002	245.60532000000001	170.65262999999999	361.42779999999999	785.71105	88.649349999999998	154.08293	133.30360999999999	431.28651000000002	61.908740000000002	235.93474000000001	359.60142000000002	245.60532000000001	170.65262999999999	361.42779999999999	785.71105	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	67.842399999999998	-127.1049	-37.534599999999998	437.96460000000002	162.1652	-609.79809999999998	508.34109999999998	-137.39609999999999	-132.69540000000001	601.33010000000002	-1353.3008	Mouth	767.65827000000002	1801.68921	2872.94704	777.23819000000003	4472.8401000000003	2092.6728800000001	12926.77483	3514.2949699999999	948.58033	3578.9275499999999	3678.9630299999999	767.65827000000002	1801.68921	2872.94704	777.23819000000003	4472.8401000000003	2092.6728800000001	12926.77483	3514.2949699999999	948.58033	3578.9275499999999	3678.9630299999999	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	-949.01170000000002	526.19000000000005	5279.6954999999998	-138.20769999999999	6785.1360000000004	3395.1563000000001	20481.840100000001	11860.3752	7665.7498999999998	27722.473999999998	-4882.1566999999995	Weeks Aroung Reach-Onset


Average Rate (#/s)




Average Duration of Event for Early Reach Group per Week  by Type

Face	132.26943	48.022370000000002	241.90207000000001	344.22985999999997	35.134500000000003	33.007620000000003	144.03361000000001	59.613520000000001	44.162680000000002	72.713290000000001	69.306910000000002	132.26943	48.022370000000002	241.90207000000001	344.22985999999997	35.134500000000003	33.007620000000003	144.03361000000001	59.613520000000001	44.162680000000002	72.713290000000001	69.306910000000002	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	927.7002	-48.868299999999998	525.09580000000005	468.0487	-29.2927	45.793199999999999	3.0891999999999999	148.0917	7.9192	-29.162199999999999	33.381999999999998	Hand	160.24646000000001	39.892910000000001	19.37379	29.723089999999999	34.042580000000001	70.299760000000006	62.30104	129.36646999999999	96.610230000000001	144.02727999999999	87.997969999999995	160.24646000000001	39.892910000000001	19.37379	29.723089999999999	34.042580000000001	70.299760000000006	62.30104	129.36646999999999	96.610230000000001	144.02727999999999	87.997969999999995	-118.42	104.25620000000001	18.929099999999998	-29.4528	80.949399999999997	-283.1671	264.44569999999999	-151.5112	-15.6472	-112.3503	218.5539	Mouth	154.88388	402.32801999999998	502.50614000000002	1214.9508699999999	659.29729999999995	101.09609	141.27669	102.86676	247.03537	40.975529999999999	203.54264000000001	154.88388	402.32801999999998	502.50614000000002	1214.9508699999999	659.29729999999995	101.09609	141.27669	102.86676	247.03537	40.975529999999999	804.37950000000001	-207.35820000000001	1631.3081	650.52440000000001	4060.3620999999998	1345.3167000000001	824.93299999999999	-437.30599999999998	576.56730000000005	250.22730000000001	-114.9846	Weeks Aroung Reach-Onset


Average Rate (#/s)




Average Durartion of Event for Late Reach Group per Week  by Type

Face	0.21986	2.05301	0.74063999999999997	2.7642199999999999	2.21326	11.964370000000001	3.1880700000000002	7.61252	5.6055799999999998	12.52176	8.0879799999999999	0.21986	2.05301	0.74063999999999997	2.7642199999999999	2.21326	11.964370000000001	3.1880700000000002	7.61252	5.6055799999999998	12.52176	8.0879799999999999	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	1.1669	-0.71279999999999999	0.32579999999999998	0.77449999999999997	1.1856	19.346	-5.3183999999999996	26.376300000000001	-1.0774999999999999	43.249899999999997	-5.5293000000000001	Hand	11.08911	11.18919	1.32287	22.33934	1.92987	8.7474299999999996	16.33428	3.2884600000000002	13.03121	12.34929	35.624209999999998	11.08911	11.18919	1.32287	22.33934	1.92987	8.7474299999999996	16.33428	3.2884600000000002	13.03121	12.34929	35.624209999999998	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	7.2736999999999998	-7.6734999999999998	-7.4485999999999999	18.1966	-2.5310000000000001	-14.6075	16.206	-13.8576	13.037100000000001	-0.95679999999999998	-43.439700000000002	Mouth	65.007379999999998	148.04097999999999	29.291930000000001	86.852090000000004	232.67948000000001	170.65125	719.30083000000002	214.04074	23.417400000000001	214.99063000000001	43.949469999999998	65.007379999999998	148.04097999999999	29.291930000000001	86.852090000000004	232.67948000000001	170.65125	719.30083000000002	214.04074	23.417400000000001	214.99063000000001	43.949469999999998	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	126.6318	123.78060000000001	116.1845	-151.011	542.27909999999997	267.14479999999998	1112.462	716.64649999999995	340.43779999999998	1152.7348999999999	-131.26060000000001	Weeks Aroung Reach-Onset


Average Rate (#/s)




Early reach Proportion	10.12711	10.106909999999999	12.01695	10.10454	11.814819999999999	10.04341	10.12711	10.106909999999999	12.01695	10.10454	11.814819999999999	10.04341	57.869900000000001	70.774299999999997	96.7196	100.7278	97.071399999999997	90.334800000000001	Late Reach Proportion	10.063230000000001	10.13495	12.02501	10.13495	10.063230000000001	15.56256	10.063230000000001	10.13495	12.02501	10.13495	10.063230000000001	15.56256	Onset	1	2	3	4	5	77.138999999999996	96.006699999999995	79.984399999999994	86.852500000000006	83.019599999999997	95.453500000000005	Early reach Latency	Onset	1	2	3	4	5	8917.3539000000001	1814.2041999999999	5066.6498000000001	984.17619999999999	-231.15469999999999	-134.44900000000001	Late Reach Latency	1652.6629	735.06489999999997	-1160.4336000000001	528.68389999999999	-2856.9767000000002	2588.6406000000002	Weeks following Reach-Onset


Proportion (%)


Reach Latency (ms)




Early Reach Group	0.61299000000000003	0.68194999999999995	0.73168	0.93916999999999995	0.6613	1.5164299999999999	0.54781999999999997	1.20208	0.73284000000000005	0.75680000000000003	0.96972000000000003	0.61299000000000003	0.68194999999999995	0.73168	0.93916999999999995	0.6613	1.5164299999999999	0.54781999999999997	1.20208	0.73284000000000005	0.75680000000000003	0.96972000000000003	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	4.8296000000000001	6.1485000000000003	6.0887000000000002	7.1440999999999999	5.8994999999999997	7.8337000000000003	6.7541000000000002	8.9521999999999995	6.6832000000000003	7.1874000000000002	8.8255999999999997	Late Reach Group	0.67157	0.58077999999999996	2.7589899999999998	0.52017000000000002	1.1081000000000001	3.26064	0.53215999999999997	1.09276	0.85099999999999998	0.47271999999999997	0.47625000000000001	0.67157	0.58077999999999996	2.7589899999999998	0.52017000000000002	1.1081000000000001	3.26064	0.53215999999999997	1.09276	0.85099999999999998	0.47271999999999997	0.47625000000000001	7.3747999999999996	10.450699999999999	14.0129	11.825200000000001	10.5358	13.612399999999999	5.7243000000000004	12.9657	11.9747	7.3159999999999998	10.528700000000001	Weeks Aroung Reach-Onset


Average Mean Velocity (cm/s)




Early Reach Group	3.09992	3.9924200000000001	0.78300999999999998	1.89828	0.94347999999999999	2.1666500000000002	1.9210499999999999	2.9305099999999999	3.4832700000000001	3.2358600000000002	2.9516499999999999	3.09992	3.9924200000000001	0.78300999999999998	1.89828	0.94347999999999999	2.1666500000000002	1.9210499999999999	2.9305099999999999	3.4832700000000001	3.2358600000000002	2.9516499999999999	-5	-4	-3	-2	-1	Onset	1	2	3	4	5	23.995899999999999	16.1037	15.887	23.1157	18.811	22.782699999999998	22.497599999999998	27.781600000000001	25.075600000000001	27.0396	28.669799999999999	Late Reach Group	1.63347	2.1314700000000002	0.96919	3.1465800000000002	0.92656000000000005	1.1090899999999999	2.7397499999999999	0.99797999999999998	1.0164200000000001	1.4855700000000001	1.70553	1.63347	2.1314700000000002	0.96919	3.1465800000000002	0.92656000000000005	1.1090899999999999	2.7397499999999999	0.99797999999999998	1.0164200000000001	1.4855700000000001	1.70553	21.6173	21.461600000000001	24.0715	26.566800000000001	27.762699999999999	28.234200000000001	26.4559	30.404599999999999	29.203299999999999	28.538599999999999	37.167400000000001	Weeks Aroung Reach-Onset


Average Movemnt Units (/s) 
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