External Regulation in Early Childhood

Zooming in on the Role of Caring Adults in Young Children’s Internalization of Self-Regulation

There is an ongoing interest in how to support self-regulation in young children, with a recent surge in learning contexts 
to support self-regulated learning (SRL) as research has indicated its benefits
 for lifelong wellbeing and success (Davis & Hadwin, 2021; Robson et al., 2020; Virtanen, 2019). Self-regulation is defined as the ability to control and adjust thoughts, feelings, and actions in order to achieve personal goals and exhibit appropriate behavior in different social and educational settings (Kopp, 1982; Zachariou & Whitebread, 2019; Zimmerman, 2000). SRL
 
uses a similar definition but refers to self-regulation within the context of academic-type learning, with an emphasis on the pursuit of academic goals (Ben-Eliyahu, 2019; Schunk, 2008; Pintrich, 2004; Winne & Hadwin, 1998). For example, sitting down nicely can be considered a self-regulatory capacity during dinner time, but not 
as part of academic learning during circle time in preschool while the teacher is teaching letter names. It follows that the synergy of these theories connected with development will unveil important nuances manifest in adult-child dynamics. 
This paper uses these two frameworks 
to examine the conceptualization of adult-child interaction that supports the internalization of self-regulation in young children.

The development of self-regulation is associated with the child's environment and their relationships with others (Perry et al., 2002; Shonkoff & Phillips, 2000; Vygotsky, 1978). For young children who are still developing self-regulation, caring adults who are usually more proficient at regulation, 
play a crucial role as external resources of regulation. External regulation is the support of self-regulation from another person outside of the self (Bronson, 2000; Gärtner et al., 2018; Hadwin & Oshige, 2011; Sameroff, 2010). External regulation facilitates the experience needed for internalizing self-regulation for populations that do not regulate effectively, such as children who are still developing (Shonkoff & Phillips, 2000). However, caring adults may provide external regulation that can either promote or undermine the development of self-regulation (Gärtner et al., 2018; Sameroff, 2010; Thompson-Schill et al., 2009). The aim of this paper is to expand upon existing research on external regulation by presenting the Regulation Internalization Model (RIM; Figure 1). This model integrates perspectives from self-regulation and SRL theories to define the adult-child dynamic as external regulation that helps the child learn self-regulatory skills. In what follows, we use the term "external regulation” interchangeably with “supports for self-regulation.” We define learning self-regulation 
as internalization of how to regulate.

Self-regulation models and SRL models 
complement each other in that each focuses on a different aspect of supports
 for self-regulation. Self-regulation models often focus on ways in which caregivers shape the development of self-regulation in children (Bronson, 2000; Grolnick & Farkas, 2002; Hadwin & Oshige, 2011; Kopp, 1982; Pintrich & Zusho, 2002). Sameroff (2010) describes external regulation as an active process of ongoing interchanges between the child's self-regulation and external regulation through the intervention of others (e.g., family, colleagues, teachers, culture, and socio-economic status
). He describes a dynamic whereby external resources provide children with instructions or directives on how to regulate
. Adults actively help children build self-regulation skills (Bronson, 2000; Grolnick & Farkas, 2002; Martinez-Pons, 1996; Zimmerman, 2000). In our model, RIM, we 
label this form of dynamic as other-regulation because an adult is telling a child how to adjust and monitor, and in this sense the regulation is done by another person outside the self. This description of external support is complementary to that proposed in SRL models that tend to emphasize the role of caregivers in shaping cognitive processes and strategies. That is to say, SRL models highlight the role of adults in shaping young children’s metacognitive development through verbal interactions. Scholars of SRL (Hadwin & Oshige, 2011; Gärtner et al., 2018; Perry, 2019) describe external regulation as temporary shared thinking and monitoring between the learner and capable others. The dynamic interaction between child and other
 advances the child’s own thinking about their learning strategies and, in this sense, is a product of collaborative and cooperative reciprocal feedback and is therefore termed co-regulation. In order to implement co-regulation, one must have knowledge and understanding about how strategies work, termed metaprocesses. Because metaprocesses are central to unpacking the dynamics that support internalization of regulation, we pause from the description of RIM 
to briefly elaborate on these forms of knowledge and understanding.

Definition of Metaprocesses

Metaprocesses are the building blocks for co-regulation. Individuals have varying levels of knowledge and awareness about their cognition (metacognition; Efklides et al., 2006; Flavell, 1979; Pintrich, 2000; Winne & Hadwin, 1998; Zimmerman, 2000), emotions (metaemotion; Gottman et al., 1996), behaviors (metabehavior; Ben-Eliyahu, 2019), and motivation (metamotivation; Miele et al., 2020; Miele & Scholer, 2018; Wolters, 1998, 2003). Metacognition is the ability to think about when and how to control and influence one's cognitions and that of others (Ben-Eliyahu, 2019; Dent & Koenka, 2016; Flavell, 1979; Schiff et al., 2017; Thomas & Anderson, 2013). In this way, metacognition may shape cognitive regulation (Ben-Eliyahu & Linnenbrink-Garcia, 2015; Pintrich, 2000; Zimmerman, 2000; Schunk, 2008). Metaemotion refers to the knowledge and understanding one possesses regarding emotions (Ben-Eliyahu, 2019; Norman & Furnes, 2016). This includes how emotions work and how to alter, enhance, or reduce emotions by eliciting
 strategies to obtain an emotional goal during learning, such as maintaining joy when learning color names. Similarly to metaemotion and metacognition, metabehavior manifests as one's knowledge, understanding, and proficiency of using strategies to obtain desired behaviors (Ben-Eliyahu, 2019). For example, setting a goal to sit quietly in the classroom, a metabehavioral student would know how behaviors work (i.e., it is difficult for me to sit still for long), and what strategies may help achieve this behavior (e.g., the decision of whether to sit on a chair or on the carpet). Similarly, metamotivation is knowledge and proficiency in monitoring and employing strategies to adjust one’s motivation (Miele et al., 2020; Miele & Scholer, 2018; Wolters, 1998, 2003). For example, a metamotivated child may recognize when they are unmotivated (e.g., when they don't want to participate in circle time), know what helps them get motivated (e.g., a hug from the teacher) and use their knowledge of how to motivate themselves (e.g., sit next to teacher to obtain hugs). When caregivers elicit this type of thinking from their children, they are fostering the development of self-regulation and assisting in its internalization.

In what follows, we unpack the interactive nature of external regulation and explain the mechanism for internalization. To do this, we elaborate on the dynamics of external regulation as part of RIM. This paper begins with a review of literature on supporting self-regulation in early childhood, followed by a description of RIM, concluding with implications and contribution of RIM for future directions of theory and practice.

Unpacking Regulatory Internalization: Other-Regulation and Co-Regulation

RIM provides a nuanced extension of prior models that considered 
dynamics between adults and children (Bronson, 2000; Gärtner et al., 2018; Gottman et al., 1996; Grolnick & Farkas, 2002; Hadwin & Oshige, 2011; Sameroff, 2010). At the core of our conceptual model is the use of language to aid children's development of metaprocesses. Caregivers tend to rely on other-regulation to impart practical-didactic support aimed at guiding children, especially when they are very young. Parents tend to act on behalf of their children when they are very young because they simply cannot act on their own. For example, a parent may put a coat on their newborn baby to regulate body temperature (Bronson, 2000; Sameroff, 2010; Sroufe, 1995). However, there is an expectation for a natural developmental trajectory whereby children gain independence as they age; we expect adolescents to put their coats on without guidance. 

With young children, caregivers tend to use expressive language that aligns with other-regulation. Adults provide mental and material guidance through explicit instructions, thereby imparting to the child ways to control movements, emotions, and cognitions (Bronson, 2000; Pintrich & Zusho, 2002; Sameroff, 2010). Other-regulation involves verbal activation of regulation and not regulating instead of the child.
 For example, telling the child how to deal with frustration, e.g., "do something else" rather than creating a distraction, e.g., "look over here." This may include setting rules that guide the child how to behave in order to enhance regulation by providing a framework for what is right or wrong (Grolnick & Farkas, 2002; Karreman et al., 2006). Adults may use contingencies such as rewards and punishments to motivate children to regulate (Abe & Izard, 1999; Danner & Lonky, 1981; Grolnick & Farkas, 2002). For example, a child might engage in a task in order to avoid a punishment (e.g., they could not have screen time if they failed to complete the task) or to gain a reward (e.g., their favorite ice-cream). 
As the child gains experience and becomes actively engaged in regulation and develops communication skills, caregivers may transition from other-regulation to co-regulation to enhance children's metaprocesses (Hadwin & Oshige, 2011; Pino-Pasternak & Whitebread, 2010; Vygotsky, 1978). Studies have shown symbiotic relations between growth of language skills and growth of regulatory skills (Montroy at el., 2016). This is not surprising; as the child becomes more verbose adults may use more sophisticated language to guide thinking. In RIM, we propose 
that caregivers who accelerate the development of their child's self-regulation use other-regulation and co-regulation interchangeably to match the nuances of the situation, taking into account the child's abilities (see Figure 1).

Co-regulation as the Mechanism for Transitioning to Self-Regulation 

The goal of co-regulatory interaction is to provide the child with opportunities to self-regulate and experience autonomy in making their own decisions. Verbal communication involves elicitation of thinking processes, such as asking evocative questions that stimulate the child to self-regulate, monitor, or change strategies. In RIM, co-regulation is considered to be the mechanism through which the caregiver deliberately invites the child into a transitional space. In this transitional space self-regulation is the goal and its attainment is scaffolded through verbal interaction that transfers knowledge of metaprocesses (e.g., metacognition and metaemotion). In this way, metaprocesses are considered higher order processes that provide the foundation on which the adult can co-regulate and pass knowledge by eliciting it from their child. This dynamic of co-regulation support is at the heart of the transition to internalization.
Prior work in the field of educational psychology has investigated components of co-regulation as part of social interactions (Hadwin et al., 2018). For example, co-regulation may manifest as part of shared regulation, such as in dyadic interaction. Two individuals—usually an adult and a child—work together, set goals together, track progress, use strategies, and consider effectiveness together while regulating each other. In this way they share the regulation, but it
 is not oriented to teaching the child self-regulation, nor does it
 include intention or awareness toward transferring regulation skills. In co-regulation the support is aimed at bequeathing the child with knowledge of how to self-regulate. The adult is self-regulated and leads the interaction, intending to teach the child ways to internalize regulation and become independent. 

Empirical Evidence for the Role of Co-Regulation in Shaping Self-Regulation in Early Childhood


Empirical evidence provides support for co-regulation as facilitating self-regulation in young children. Much of this work comes from intervention studies targeting teachers’ and parents’ dynamics with young children (Pandey et al., 2018; Venitz & Perels, 2018) so as to enhance aspects of self-regulation including, but not limited to, planning, monitoring, impulse control, executive function, and attentional skills. There are two separate lines of research associated with external regulation. One line of research focuses on parent interactions whereas the other looks at adults in formal and informal learning contexts (Pandey et al., 2018). Findings from both lines suggest that the support of others is crucial for young children’s development (Heckman, 2006) 
while their regulatory skills are emerging and forming (Kopp, 1982; Vygotsky, 1978; Zimmerman, 2000). 

The work on adult supports for children's self-regulation indicates that the verbal and behavioral communication of the adult shapes the child’s own regulation (Denham et al., 1994; Hadwin & Oshige, 2011; Pino-Pasternak & Whitebread, 2010; Vygotsky, 1962). For example, a teacher training program aimed at improving verbal encouragement, that focused on preschool children's goal setting, planning, monitoring, and reflecting, was found to enhance children's self-regulation (Perels et al., 2009). Another intervention study aimed at improving teachers' communication skills (e.g., implementing clear rules and rewarding positive behavior) showed an improvement in children's attentional skills, impulse control, and performance on executive functioning tasks (Chicago School Readiness Project; 
Raver at el., 2011). Studies have found that improving positive parenting practices promotes children's self-regulation (Morawska et al., 2019). Following an intervention, the children of parents who were able to modify caregiving practices such as planning, scaffolding, and structuring the child's activities, showed an improvement in effortful control with long-term positive effects in elementary school
 (Chang et al., 2014, 2015). Taken together, these studies indicate that children who are provided with guidance and opportunities to practice their regulatory skills (i.e., co-regulation) may reap benefits in social and academic contexts (Blair & Diamond, 2008; Chang et al., 2015, 2014; Morawska et al., 2019; Perels et al., 2009; Perry et al., 2002; Robson et al., 2020). This work suggests that children’s self-regulation is enhanced when caregivers help them obtain knowledge about how to regulate on their own: the children internalize regulation.

Conclusion, Implications, and Future Directions

In this paper, we proposed a conceptual model for understanding the nuances of the support that caregivers provide to young children to scaffold self-regulation. We also presented empirical evidence to support RIM. However, more questions than answers have been generated
, providing possibilities for future research. At the core of this model is the use of language 
to enhance the development of metaprocesses (Whitebread et al., 2010). The dynamics manifest through RIM 
focus on the adult knowing when and how to elicit strategies from the child, thereby transferring independent reflective thinking that scaffolds the development of metaprocesses (e.g., metacognition). This form of support was identified 
as co-regulation and is complementary to other-regulation, in which the adult directly guides the child. In this way, a key contribution of RIM is the refinement of well-accepted terminology of external regulation 
(Bernier et al. 2010; Sameroff, 2010). 

In focusing on adult-child interaction, RIM generates many research questions for future inquiry. Considering the associations of the child’s self-regulation and developmental trajectory
, these research questions include the empirical study of the types of external regulation through real-life observations of dyadic interactions. 
Future research may examine how co-regulation and other-regulation differ across caregivers and establish whether caregivers have a dominant type of support. Furthermore, studies have indicated links between the caregiver's psychological characteristics and the quality of their care and communication style (Fonagy et al., 1995; Madjar, et al., 2016; Walker & MacPhee, 2011). Extending this line of work to RIM may identify characteristics associated with certain forms of external regulation. 

Empirical studies can also evaluate whether the different types of support have implications for enhancing children's development of basic understanding such as Theory of Mind and later academic-type learning. This will help to advance our understanding of the nuances of the support that caregivers provide to young children, and how it can be used to promote self-regulation and academic success. Moreover, future research can explore possible bidirectional influences between caregivers’ and children's processes, challenging the idea that parents have a fixed set of practices independent of children's specific behaviors (Newton et al., 2014).

In addition to questions about the quality of the adult-child dynamics, RIM generates a range of questions that may be employed on a larger scale for a distribution of education that supports equity in developmental trajectories. 
The knowledge of how to support the internalization of self-regulation is of paramount importance for many aspects of children's development that shape later employment opportunities and economic independence (Venitz & Perels, 2018). The early development of self-regulation has the potential to reduce observed gaps between underprivileged populations and their more privileged peers (Heckman, 2006; Perry, 2019). With the notion that educators need opportunities for co-regulation (Pandey et al., 2018), policy makers may focus on enabling education frameworks to build structured, feasible, and sustainable programs aimed at facilitating nuanced interactions between teachers and students (Shonkoff & Phillips, 2000). 

Although our model focuses on supporting young children's self-regulation it is not limited to these ages
. The dynamics of external regulation are expected to manifest at different ages and situations (Hadwin & Oshige, 2011). From a lifelong learning perspective, an expert may provide co-regulation to a novice through nuanced communication focused on eliciting strategies rather than an instruction. Stemming from this, future research may investigate how RIM can be tailored to specific age groups. 

In summary, the RIM framework presents an integrative conceptual model of the development of self-regulation. In addition to providing a theoretical framework, RIM may have a practical impact as it may be used to shape critical adult-child interaction at an early stage of development. In this way, RIM has the potential to shape developmental trajectories and promote academic or later work success. Nuanced language can be incorporated with no cost to improve parental practices, teacher interactions, and educational policies aimed at promoting self-regulation and spreading equity to diverse populations. As scholars continue to explore the complexities of self-regulation, the RIM framework offers a valuable roadmap for advancing our understanding and supporting the development of young children.
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Fig. 1 Regulation Internalization Model (RIM) 

� SRL is the ability to monitor and change cognitions, emotions, behaviors, and motivation to reach learning goals (Ben-Eliyahu, 2019; Schunk, 2008; Pintrich, 2004; Winne & Hadwin, 1998).








�Missing word? Contexts *designed* to support…?


�Does "its" refer to self-regulated learning? If so, I suggest changing to:


"indicated the benefits of SRL for…"


�The footnote mostly repeats the same concept and references in the text here, so I suggest removing the footnote


�Is this correct?


�I feel like I have missed something when I read this sentence. What are "these theories"? So far, you have defined self-regulation and self-regulated learning, but these are not presented as theories (rather, I would say, they are constructs).





I also do not see how "it follows…" from the text so far.





There needs to be additional exposition to explain the theories (are they theories of SR/SRL? Or something else), and why they will "unveil important nuance…."


�SR and SRL? Just as they have not been presented as theories, I would argue they do not seem to be frameworks either


�I am not sure if this should refer to some adults or all adults, i.e.:


(1) caring adults who are usually more proficient at regulation play a crucial role


(2) caring adults, who are usually more proficient at regulation, play a crucial role 





I think the second option makes more sense


�This is, presumably, distinct from self-regulated learning; the two phrases are similar enough that you could consider making this distinction explicit�


�Models or theories? In the previous para you referred to "self-regulation and SRL theories"; here it is models.


If these are identical then consider picking one term and using it throughout.


If, however, there is a distinction here between models and theories then it should be described


�I suggest either:


"different aspects of supports"


Or


"a different aspect of support"


�I am a bit confused by this list. Family, colleagues and teachers are all people who could act as sources of external regulation, but culture and SES are each quite distinct categories. Does this mean that culture, in general, acts as a source of external regulation? SES in bound to specific individuals - does the SES of the child (and their family) have a separate effect from the effects of those individuals?





Also, "colleagues" is an odd word to use for children - would "friends" or "other children at school" be better?


�"self-regulate"?


�I added this text in response to a comment I made at the end of this paragraph, marked with a *


�There may be a better way of phrasing this, but the "dynamic interaction" needs specifying


�*Although you introduced RIM, this paragraph seemed to be background information about theories of SR/SRL, rather than a presentation of your model.





It is clear that the topics covered in this para form part of the RIM model (as they are identified in Fig. 1), but I was not aware--at this point--that you were offering a description of your model. 





I suggest adding explicit references to RIM earlier in the para to make it clear that you are discussing these concepts in the context of presenting your model.


�Using? Deploying?


�This sentence would fit better towards the beginning of the paper


�Included? Incorporated>


�I do not follow this.


What is the comparison here? Do you mean the parent is regulating the child's behaviour rather than the child self-regulating?


And what is meant by "not regulating"?


Perhaps these words can be deleted, leaving:


"Other-regulation involves verbal activation of regulation, for example, telling the child how to deal with frustration"


�Or suggest, claim, argue


But not "purport" (this implies that your suggestion/argument may not be the case)


�What does "it" refer to? Their work? The interaction?


�See previous comment


�Can this citation be moved to the end of the sentence along with the others?


�Not in ref list


�I have reworded this sentence so that the argument was not "the parents...were associated with their child's…"





Please check I have preserved the intended meaning


�It is not clear that this is the case. What questions have been generated? I recommend either making them more explicit earlier in the manuscript or listing them here


�Is it worth including language in your illustration of RIM (Fig 1)? And/or metaprocesses?


�This needs rephrasing, but I am not sure of the intended meaning.





Should it be something like:


"The dynamics of interaction that form the basis of RIM focus on…" (?)


�By you? Or by someone else?





You could rephrase to:


We call this form of support co-regulation and argue that it is complementary….


�Can you be more explicit? What terms have you refined/added?


�Does this mean associations between the development of self-regulation and other aspects of development (e.g., social, cognitive, metacognitive)?


Or do you simply mean "Considering the developmental trajectory of the child's self-regulation"?


�This is not currently phrased as a research question - could you say something like:


These research questions include: What types of external regulation can be observed in dyadic interactions? 


�Please check that I have preserved the intended meaning here


�I note that you have detailed any specific ages at any point. This omission may be because there are not fixed developmental "milestones" for self-regulation, but it could be useful for readers to have a sense of the types of age ranges you refer to. E.g., when you say "young children", do you mean 2-5-year-olds? 


�Such as… high school students? University students?


�According to the guidelines, "Figures should be submitted within the body of the text," so I suggest moving the figure up to the place you want it to appear.


�According to the guidelines, "Figures should be submitted within the body of the text," so I suggest moving the figure up to the place you want it to appear.





Also, although it is not stated explicitly in the instructions, figure captions are typically below the figure (I have checked articles in this journal)





