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Formative assessment practices have been theoretically connected to the development of self-regulation with mounting empirical evidence. Co-regulation is the process whereby a more capable individual (e.g., teacher or peer) attunes the behaviours, emotions, or cognitive processes of an individual (a student) to align with goals or expectations and is being recognized as a strategy for developing self-regulation. Formative assessment practices may facilitate co-regulation, however, much of the literature has focused on older student populations. This phenomenological study explored the relationship between formative assessment and co-regulation in eight Kindergarten classrooms. Eight Kindergarten teachers and four Early Childhood Educators (ECE) completed semi-structured interviews in 2019 during two time periods with each participant completing two interviews. To supplement the interviews, 56 h of classroom observations were completed in each classroom, totaling 448 h of observations across eight classrooms. Interviews were audio-recorded and transcribed verbatim. Qualitative data were analyzed thematically. Four themes emerged: 1) Authentic assessment and self-regulation practices, 2) Feedback as foundational, 3) Formative assessment and co-regulation have shared purposes, and 4) Connections between classroom assessment and co-regulation. Participants described their classroom assessment and self-regulation practices as authentic and natural for students while also providing examples of their interactions with students as a form of co-regulation. Feedback was articulated as foundational to both classroom assessment and co-regulation. Participants illustrated examples of feedback from peers (including through modified peer-assessment). Shared purposes between formative assessment and co-regulation placed students at the centre of the learning process, encouraging agentic behaviours, and scaffolding student thinking. The final theme underlined the need to broaden conceptualizations of assessment in Kindergarten. Findings suggested student agency as the bridge between classroom assessment and co-regulation, and a bidirectional, mutually supportive, relationship between formative assessment and co-regulation.
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INTRODUCTION
Regulation of behaviours during childhood is foundational to success throughout school and in life as self-regulatory behaviours have the potential to impact academic achievement, mental wellbeing, interpersonal behaviours, and healthy behaviours (Robson et al., 2020). Self-regulation is the process of an individual controlling their thoughts, emotions, and behaviours to meet their goals (Zimmerman, 2000; McClelland and Cameron, 2012). Research in the early years has identified a positive relationship between self-regulatory behaviours and academic achievement including literacy (Ponitz et al., 2009; Dice and Schwanenflugel, 2012; Lonigan et al., 2017) and mathematics (Blair and Razza, 2007; Ponitz et al., 2009; Birgisdottir et al., 2020). The following introduction will outline self-regulation and co-regulation in the early years followed by a description of how formative assessment and co-regulation are connected.
Self-Regulation and Co-Regulation in Early Years
There is a growing understanding that the development of self-regulation is particularly crucial during childhood, specifically, the first 5 years (Calkins, 2007; McCain et al., 2011). This understanding has facilitated an interest in exploring the development and measurement of self-regulation in early years contexts (Ponitz et al., 2008; Whitebread et al., 2009; McClelland and Cameron, 2012; Whitebread and O’Sullivan, 2012). The field of self-regulation is not without its limitations, including lack of conceptual clarity (McClelland and Cameron, 2012; Nigg, 2017) and a lack of diverse measures (Duckworth and Kern, 2011). Yet, despite these limitations, there has been increased interest in measuring and scaffolding the development of self-regulation in young children (Whitebread et al., 2009; Perry, 2019; Zakszeski et al., 2020).
Drawing on the role of others in shaping one’s regulation, a subset of self-regulation research has now focused on the facilitation of co-regulation, which is a scaffolded approach necessary for young children to help them with developing their self-regulation (Rasku-Puttonen et al., 2003; Warwick et al., 2013). More specifically, co-regulation can be defined as the process whereby an individual (e.g., teacher, peer, or guardian) who is usually more capable in the task attunes the behaviours, emotions, or cognitive processes of an individual to align with goals or expectations (Colman et al., 2006; Volet et al., 2009; Kurki et al., 2016; Pauen, 2016). It is gradually through this process where the ability to regulate is transferred to the learner from the individual who is more competent at the task as they share the regulation process which helps to lessen the learning challenges experienced by the learner (Hadwin and Oshige, 2011). Co-regulation may be even more beneficial at the Kindergarten level by decreasing the cognitive demands placed on young learners through the provision of metacognitive language, strategies, and opportunities to practice regulating their thoughts, behaviours, and emotions with ongoing feedback (Silkenbeumer et al., 2018).
Some early years research has identified key co-regulation behaviours used to develop co-regulation. For example, in one study, part of the co-regulation of emotions included recognizing and naming emotions expressed by children in distress and giving them strategies to help regulate their emotions (Guo et al., 2015). Further, other important behaviours include coaching and modelling (Murray et al., 2015). Lastly, first-grade teachers also reported the need to acknowledge children’s emotion and have a conversation with them about their actions (Kostøl and Cameron, 2020). All these actions help the learner to internalize the co-regulation strategies they experienced. This internalization is believed to be the primary system responsible for transforming from co-regulation into self-regulation (Demetriou, 2000). However, Allal (2020) posits that students never transition out of co-regulation but rather as their capacity to regulate develops, they engage in more complex co-regulation processes.
Research has demonstrated the role that parents, or guardians play in supporting self-regulatory development (Kopp, 1982; Bernier et al., 2010; Kiss et al., 2014). Similarly, previous research suggests that peers play a crucial role in the development of self-regulation (Montroy et al., 2016). Teachers can also help to facilitate the development of self-regulation (Duncan et al., 2018). Given that young children need a lot of direct support with developing their emotional regulation, one study lead by Silkenbeumer and others (2018) showcased how nine preschool teachers used co-regulation to support the development of emotional regulation in their students (ages 4–6). More specifically, teachers used metacognitive prompts and coached the children towards being able to regulate their emotions. Findings from the study also suggested that teachers had to change their co-regulation practices depending upon the developmental trajectories of the students suggesting that a one size approach to co-regulation is inappropriate (Silkenbeumer et al., 2018). Importantly, Allal (2020) emphasized the role that formative assessment activities play in the regulation of learning, as has been supported by plenty of other scholars (for a review Panadero et al., 2018). Therefore, next we expand on these connections.
Connecting Formative Assessment and Co-Regulation
Research suggests that classroom assessment practices can facilitate the development of self-regulation by involving students as active agents in their learning (Wiliam, 2011; Earl, 2013; Andrade and Brookhart, 2016; Panadero et al., 2016; Panadero et al., 2018; Panadero and Alonso-Tapia, 2013; DeLuca et al., 2019). Classroom assessment is the process of gathering evidence about student learning, but it is the way in which the gathered evidence is used that makes it either formative or summative (Black, 2013). Formative assessment is the process of gathering data about student learning, which results in feedback to adjust instruction and inform student learning. It is important to note that both teachers and students can be active agents throughout formative assessment (Black and Wiliam, 1998; Assessment Reform Group, 2002).
A framework connecting co-regulation and formative assessment through three sources of regulation was developed by Allal (2007). The first source of regulation relates to the structure of teaching and learning which involved the grouping of students (e.g., small group or partners), learning goals, and curricular materials. The second source of regulation is comprised of interactions between teachers and students including any adaptations made to their teaching practices or learning activities. The third source of regulation centres around student interactions such as their conversations and feedback. The model was further extended to suggest that students are constantly involved in co-regulation through different mechanisms such as the interactions with their peers. This extension acknowledges the role of social interactions and suggests less of a focus on individual development of self-regulation (Allal, 2020). This extension is helpful when considering the role of social development in Kindergarten because sometimes the role of assessment, as it is not so explicit at this educational level, might be overlooked.
The Kindergarten context is an opportune environment to encourage these agentic behaviours through formative assessment practices given the importance of developing self-regulation behaviours early in a child’s development. Further, teachers are uniquely positioned to be the more capable other in co-regulation processes. However, despite these articulated connections between co-regulation and classroom assessment, there is a need to enhance our theoretical and empirical support for these constructs (Allal, 2020; Brandmo et al., 2020). Therefore, this paper addresses the need to understand more deeply the relationship between co-regulation and formative assessment within an early years context including both teachers and early childhood educators (ECE). To achieve this, we explored the relationship between formative assessment and co-regulation in a sample of eight Kindergarten classrooms. This study was guided by two research questions 1) How do teachers and early childhood educators articulate the relationship between formative assessment and co-regulation? 2) How can formative assessment and co-regulation be leveraged to increase student agency?
METHODS
This qualitative study adopted a descriptive phenomenological approach (Dowling, 2007) to deeply understand the experiences of teachers and ECEs with formative assessment and co-regulation in Kindergarten. This approach centred on rich descriptions of the practices as reported by the participants and observed by the researcher (Davidsen, 2013). To maintain transparency and ensure methodological rigor, the Consolidated Criteria for Reporting Qualitative Research checklist was used. This 32-item checklist uses questions to prompt researchers about important components to report in qualitative research (Tong et al., 2007).
Context
Kindergarten programming differs across jurisdictions. In Ontario, a play-based approach to education underpins the Kindergarten program. In publicly funded elementary schools, students attend school every day for the full day. The Kindergarten program is organized around four frames: Belonging and Contributing, Self-Regulation and Well-Being, Demonstrating Literacy and Mathematics Behaviours, and Problem Solving and Innovating (OME, 2016a). The assessment practices are often used to make student thinking visible. The primary aim of assessment in Ontario Kindergarten classrooms is to support student learning and facilitate the development of self-regulation. Assessment data is typically collected using observations and documentation. This data can then be used to provide descriptive feedback to students to help them achieve their goals. Teachers look for evidence of growth when observing students and documenting their learning in relation to curricular expectations. Three formal reports are provided during a school year to describe student growth in learning (OME 2016b).
In Ontario, each Kindergarten classroom has a teaching team that includes one Kindergarten teacher paired with one registered ECE who are in the classroom full time. The goal is for the teacher and ECE to work collaboratively and as a partnership. Generally, the assessment responsibility falls to the teacher for formal reporting however, ideally the ECE is involved in gathering data about student learning and in construction of formal reports.
Participants
Eight Kindergarten teachers and four ECEs all self-identified as females participated in this study during the 2018–2019 year. Teachers and ECEs self-selected to participate as they were interested in self-regulation. Five of the teachers and one of the ECEs had additional support for self-regulation through an emotional literacy program. Only four ECEs agreed to participate across the 8 classrooms, thus there were not complete teaching pairs (an ECE and teacher) for each classroom.
The participants were recruited from one Ontario schoolboard, across five schools (including those within a city and one in the countryside) and across neighbourhoods with differing socioeconomic statuses. For the teachers, their years in practice varied from 6 months to 23 years. For the Early Childhood Educators (ECEs), their years in practice varied from 4 to 9 years. A summary of demographic information can be found in Table 1. Participants were recruited using snowball sampling whereby the recruitment notice was sent to the assessment and early years coordinators who then passed along the study information to principals and teachers within the school board. The participants were diverse and ranged in years of practice to help increase the likelihood that this sample was representative of other Kindergarten teachers and ECEs both within the school district and beyond. Participants provided informed written consent. Parents/guardians also provided their consent for classroom observations. No participants withdrew from the study.
TABLE 1 | Demographic data for participants.
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Data collection consisted of Time 1 in the winter of 2019 and Time 2 in the Spring of 2019, with 12 weeks in between. This timing was intentional to capture changes in teacher and ECE assessment practices and development of student self-regulation. Further, this timing allowed for the researcher to probe about practices that she had observed during the first time period. It is important to note that this study is part of a larger study and the evolution of practices and self-regulation will not be the focus of this paper. At the start of data collection, the researcher completed an eight-hour orientation day in each classroom observing the teacher, ECE, and the students which facilitated an understanding of the self-regulation and assessment practices within each classroom. Each time period consisted of 3 days within each classroom. The interviews were generally conducted on the third day following extended classroom observations for each time period. Therefore, a total of 16 interviews were conducted with teachers (one interview per teacher for each time period) and eight interviews with ECEs (one interview per ECE for each time period). At least 56 h were spent in each classroom (T1 = 32 h, T2 = 24 h) and overall, 448 h in kindergarten classrooms for data collection.
Six research assistants helped to collect data. All research assistants attended training days with the lead researcher to learn how to observe for assessment practices and strategies used to develop student’s self-regulation and how to conduct interviews. Most interviews were conducted by the researcher however, a research assistant conducted the interview when there was a schedule conflict.
Measures
Two types of measures were used: interviews and classroom observations. The interviews were guided by a semi-structured interview protocol drafted for each time period (available in Supplementary Appendix B). The protocol for Time 1 aimed to understand their conceptions of assessment, self-regulation, and the relationship between the constructs. Whereas the interview protocol for Time 2 focused on documenting concrete examples of their assessment practices and strategies for developing student’s self-regulation behaviours. The interview questions were piloted with four graduate students purposefully selected for their expertise in teaching, cognitive studies, early years education, and assessment using a think aloud protocol. This process was used to ensure that individuals understood the interview questions, to evaluate the flow of the interview protocol, to gauge a sense of how participants might respond to each question, and to identify areas for improving the interview protocol. Minor changes to the interview protocols were made including rewording of questions, changes to the sequence of questions, and addition of prompts. All interviews were audio-recorded and transcribed verbatim. The interviews ranged between 13 and 44 min with an average time of 41 min for the first time period and an average of 24 min for the second time period.
The classroom observations were focused on documenting examples of teacher’s and peer’s behaviours aimed at developing self-regulation. These observations followed a general running record format rather than a structured observation protocol. To support the notes, direct quotations were also captured as much as possible. Additionally, the observations also captured contextual information that may have been important to consider during the analysis process in alignment with anecdotal notes as suggested in the Growing Success: The Kindergarten Addendum (OME, 2016).
Data Analyses
Transcripts and classroom observations were uploaded into NVivo (Version 12) for coding. All data were analyzed using an inductive thematic approach (Braun and Clarke, 2006). Another researcher coded more than 20% of the data to ensure inter-coder reliability with an agreement level of 94%. This inter-coder reliability process included coding 3 transcripts from the ECE dataset and 2 from the teacher data set separately and then comparing our coding line by line. These transcripts were selected for their longer length and complex nature, to potentially maximize the breadth of the initial codebook. As noted by O’Connor and Joffe (2020), a common practice in qualitative research is for intercoder reliability to be performed for 10–25% of the total data, and for one researcher to code the rest of the data. Our intercoder reliability was over 90% after comparing the first 20% of the total data, leading the research team to feel comfortable with a single researcher coding the rest of the data, as long as measures were taken to mitigate bias, ensure researcher reflexivity, and involve the whole research team in the identification of emergent themes.
Although one researcher did the remainder (80%) of the open coding, the coding process continued to be a highly reflexive and iterative process between the single coder and the larger research team. Each transcript was coded individually with all segments of text assigned a code (open coding). After open coding was finished, multiple debriefs were held between both coders to plan axial coding (developing sub-themes) as well as selective coding (re-analysing sections of data with a focus on emergent sub-themes). These subthemes were then organized to form the broader patterns labeled as themes. The overall themes were mapped onto their corresponding research questions.
Final theme development was done in consultation with the research team. Overall, the only stage of coding that was truly done by a single coder was the open coding stage of 80% of the transcripts, and this was only done for pre-existing codes from the initial codebook that were verified by a high degree of intercoder reliability–all new codes, subthemes, and theme development were formed in collaboration with the whole research team. Any new codes and emergent sub-themes were immediately recorded by the primary coder in a coding diary and shared with the research team for a critical review. A coding diary was maintained throughout every stage of the coding process to reflect on reasons for the new code/sub-theme, acknowledgement of potential biases, and other memos. Thematic saturation was reached after analyzing six of the eight teachers and after the third ECE.
Efforts to Increase Trustworthiness
Using multiple data sources and triangulating the themes across data sources help to increase the credibility for this study (McMillan and Schumacher, 2010; Creswell, 2013). Additionally, the researchers encouraged the participants to answer honestly and developed a rapport to reassure participants which enhances credibility (Shenton, 2004). All teacher participants were offered the opportunity to review summaries of their interviews as a means of member checking and to ensure appropriate interpretation of the data. Only one participant acknowledged receipt and approved the summary from their interviews. This process was not repeated for the ECEs given the lack of uptake from the teacher participants. For dependability, the researchers provided rich and detailed descriptions of the study design, data collection, and analyses. Lastly, the researcher maintained a reflexivity journal documenting her assumptions, biases, questions, and potential interpretations.
RESULTS
Four themes emerged from both sets of the data and are organized according to their corresponding research question. The themes identified answer each research question in efforts to provide clarity regarding the relationship between formative assessment and co-regulation. An overview of affiliated themes and subthemes organized according to their affiliated research question can be found in Table 2. Additional quotations and overall frequencies for each theme can be found in Supplementary Appendix A demonstrating how often the themes emerged across interviews and participant groups. Please note that in the section below “T” represents teacher, “ECE” represents an early childhood educator participant, and “CO” represents data collected from classroom observations.
TABLE 2 | Overview of themes and subthemes. Please note that ‘T’ represents a teacher participant and ECE represents an early childhood educator.
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In order to answer the first research question, two main themes were identified: 1) Authentic assessment and self-regulation practices, and 2) Feedback as Foundational. Each theme will be described in greater detail below and include illustrative examples from interviews and observations to operationalize the relationship between formative assessment and co-regulation.
Theme 1: Authentic Assessment and Self-Regulation Practices
Most teachers and all ECEs emphasized that their classroom assessment and self-regulation practices needed to be authentic, interactive, and developmentally appropriate. Part of the authenticity included having assessment as a natural part of the classroom environment and relevant to the students. For most formative assessment, teachers did not remove students from their environment to assess. Rather, they tried to assess while students were engaged in play and learning. For example, this ECE described further, “and with our … with assessments, we’re trying to do them very naturally. So, it’s not like stressful for the children” (ECE3, Time 1). Another strategy that contributed to authentic assessment and self-regulation practices included planning for both to occur daily. All participants discussed how they incorporated student’s interests which added authenticity.
There were also different levels of interaction across the eight classrooms. Some teachers regularly interacted with students whereas others sat back and observed the students with little interaction. The participants who interacted more with students tended to engage with them through co-regulation. Some interactions between participants and their students were as simple as asking students to explain their process. For example, one student was playing with blocks, so the teacher approached the student, took a picture, and asked, “What are you building? Can you tell me about it?” (T8, Time 1, CO). Another way that they interacted with students was through “noticing and naming” which is an assessment practice outlined in the Growing Success Ontario assessment policy. Teachers and ECEs would identify when a desired behaviour was occurring and name it back to the students. This assessment practice provided students with the language to identify their learning and verbalize it as they progressed. Further, this formative assessment practice facilitated co-regulation. Sometimes the examples of interaction were between peers but were originally facilitated by the teacher or ECE. One teacher highlighted the importance of co-regulation,
… continue to help them and getting kids to help co-regulate we have amazing co regulators in here too. So, getting other children on board as well because just like learning (numbers) through play and learning oral language through play, children learned co-regulation and self-regulation through play as well ... (T7, Time 1).
Other times, these interactions occurred within the whole group. For example, Teacher 3 had a song for transitions that the class sang which emphasized that students were to be quiet and walk in a line with their hands at their sides among other things (CO, Time 1). Further, these interactions were facilitated by assessment practices such as the ongoing and regular observations described in this study.
Most participants described the benefits of learning through play given the young ages of Kindergarten students (between 4 and 5 years of age). Teachers and ECEs also discussed the impact on their assessment practices. This teacher explained further, “I think this way of assessing and instruction and play based learning and child centered learning, inquiry learning and how that affects my assessment and reporting. I think that’s going to trickle upward” (T7, Time 1). The need for practices to be developmentally appropriate was also mentioned. An example shared included the focus on self-regulation as this ECE described, “I think the biggest thing is self-regulation, I know it’s the biggest part of all of this … ” (ECE, Time 2). The focus on authenticity helped to connect assessment and self-regulation. These practices facilitated the development of self-regulation through the process of co-regulation with an individual or multiple individuals who were more adept at the task.
Theme 2: Feedback as Foundational
The second theme reiterated the relevance of feedback for assessment and co-regulation. All participants emphasized the importance of students receiving feedback from different sources including teachers, ECEs, and peers. Feedback was ongoing throughout the school day. When asked to describe formative assessment, feedback was at the forefront for a different teacher,
Formative assessment occurs at the beginning before activities and lessons and throughout. So, it’s constant back and forth feedback between the teachers and the students and the parents and each other and the students with each other (T4, Time 1).
The feedback was also in relation to self-regulation behaviours and learning depending upon the instance. One teacher discussed how feedback was used to reinforce positive behaviours including being able to manage emotions as described here.
So, assessment for learning. So, for us to provide feedback, it’s continual and constant. You’re constantly like all day long. How many times do you hear me say things that are reinforcing self-regulation and routines and dealing with their emotions? ... So, I think, yes, it’s operating in our classroom. Yes. It’s mostly oral feedback and it’s continuous and positive (T2, Time 2).
A different teacher discussed the need to repeat feedback, “Some of them are better [at] remembering from day to day, but it is a lot. You just have to keep, it’s a lot of repetition, a lot of similar feedback, time after time. Hoping that eventually it kind of clicks … ” (T8, Time 2). The participants described providing ongoing feedback so that students could internalize the feedback and change their behaviours.
Through interviews and classroom observations (CO), the importance of peer feedback was highlighted by many participants. Some of the teachers and ECEs also described how they observed improvement in students being able to articulate their feelings to their peers as described by this teacher.
I don’t think that I hear as many outloud conversations with them, like sort of self-talk surrounding self-regulation with kids. I tend to hear it more in terms of play in terms of things like that. And the conversations that I hear around self-regulation tend to be peer to peer conversations where they’re trying to negotiate a problem or disagreement or sharing of resources … (T1, Time 2).
As hinted at by this teacher, these conversations between peers not only provided a forum for formative assessment through feedback but also allowed them to negotiate and co-regulate their behaviours. Sometimes these opportunities were facilitated by the teacher to create intentional student groupings with the purpose of peer-modelling. According to classroom observations, students co-regulated each other by telling each other to stop certain behaviours, wash their hands before eating, and how to behave during carpet time (CO, Time 1).
Listening to the conversations between peers also provided an opportunity for teachers and ECEs to assess learning as described by this ECE, “I listen to their conversations with peers to see how much they understand” (ECE 2, Time 1). Additionally, students also used the “notice and naming” assessment practice with each other. This teacher described an ideal example of self-regulation, “Child can notice/name their own feelings and needs and further can identify the needs of their peers and be able to assist their peers in regulating/modifying their behaviour if needed” (T3, Time 2). These examples highlight the value of involving students in formative assessment and encouraging students to provide each other with feedback.
Research Question 2: How can Formative Assessment and Co-Regulation be Leveraged to Increase Student Agency?
Two main themes emerged demonstrating ways in which formative assessment and co-regulation could lead to more agentic behaviours. The third theme described the shared purposes between formative assessment and the fourth theme connected co-regulation and classroom assessment.
Theme 3: Formative Assessment and Co-Regulation have Shared Purposes
The third theme identified three shared purposes between formative assessment and co-regulation. The first similarity was that both formative assessment and co-regulation involved students in the learning process. At their best, these practices encouraged students to be active agents during learning. For example, this teacher described how success criteria could be co-constructed with the students. “More specifically, It’s supposed to be more student generated now. It’s supposed to be more classroom generated. Rather than a teacher doing an anchor chart and just saying “this is what you need to do”” (T2, Time 1). This process of generating criteria as a class could also be a form of co-regulation by some students with greater understanding leading the way in identifying and naming the criteria. One teacher shared ideal implementation of formative assessment where she hoped to encourage students to share their thinking out loud. Encouraging reflective thinking was also discussed as a formative assessment practice in which students were active. This ECE elaborated,
It’s just through conversation and reflection when you reflect on a task that they did and they’re proud of themselves. And then what can we do differently? So, a lot of it is just through verbal communication and revisiting what we’ve done … (ECE 1, Time 1).
As described in the examples above, these activities were not necessarily individual in nature.
The second shared purpose accentuated that formative assessment and co-regulation aimed to extend and scaffold student thinking. Sometimes the extension was in relation to behaviours and problem solving as discussed by this teacher “And we’ve been able to actually step back, and we see them trying to solve problems on their own and they still need help. But they’re just starting that conversation. They’re starting to show that initiative on their own with their peers … ” (T8, Time 2). This same teacher was ready to co-regulate during her observations. One example included when a group of students were struggling to share snap cubes. Teacher 8 approached the students and asked how many of them wanted to play. After she received a number, she showed the students how to divide the snap cubes between those who wanted to play (Time 1, CO).
Teachers and ECEs also observed and listened to students frequently to monitor their ongoing attempts to self-regulate. One teacher gave students space to try and regulate their behaviours, however, when students struggled, she frequently stepped in and engaged in co-regulation until they became more proficient with regulation (Time 1, CO). Another strategy that teachers and ECEs used frequently to develop self-regulation was prompting through questioning and dialogic assessment. This ECE shared that these practices were used in her classroom, “So it’s not like stressful for the children and just kind of doing it through conversation, through asking them questions, to see their insights and ideas” (ECE 3, Time 1). Teachers and ECEs often used these conversations as an opportunity to assess what students had learned and to extend their thinking. Further, like many practices identified in this study, these conversations offered the opportunity to co-regulate students. The importance was also placed on the process of thinking rather than just on the final product. This teacher explained further,
it sounds a little formal, for kindergarten, but like having the dialogue with them, getting to know them really seeing what they’re doing and why and how they’re doing things. So, it’s not just the product or the result, it’s the process that they’re going through (T4, Time 1).
Lastly, these conversations and ongoing dialogue were described as helping students to internalize the behaviours. This internalization is foundational for moving from co-regulation to self-regulation.
Theme 4: Connections Between Classroom Assessment and Co-Regulation
The final theme demonstrated the connections between classroom assessment and co-regulation across the eight Kindergarten classrooms. Findings highlighted the need to broaden conceptualizations of classroom assessment in Kindergarten. Teachers and ECEs shared many examples of practices used to promote the development of self-regulation. However, if using traditional conceptions of assessment, the practices may not be recognized as assessment ones. Yet, traditional conceptions of assessment may be more appropriate for older grades and thus assessment should look different in Kindergarten. The adaptation of traditional assessment practices may result in more developmentally appropriate practices. The assessment policy that guides Kindergarten assessment in Ontario is the Growing Success Addendum (OME, 2016). This policy began to push traditional conceptions of assessment by developing the “noticing and naming” practice described earlier. The process of noticing a desired behaviour and naming it back to the student was used by all teachers and ECEs who participated in this study. Interestingly, this assessment practice was not just used in relation to learning, but also used frequently to develop self-regulatory behaviours such as understanding and expressing emotions. Noticing and naming was also used by students as described by this teacher, “I think it’s cute sometimes to hear them say things or notice something in somebody or notice somebody’s sad and go over right away. Saying, you’re sad because your body is crunched down” (T6, Time 2). The noticing and naming practice was reported as helping to develop emotional literacy by most participants.
Teachers and ECEs reported that they struggled with integrating student-centred assessment practices such as self-assessment and peer-assessment. Student-centred assessment practices have some foundational elements including that they are individualized, they are focused on learning and growth, they motivate students, they encourage students to be actively engaged in the regulation of their learning, and they are useful for different stakeholders (Ministry of Education Kuwait, 2016). However, despite indicating that they didn’t integrate these practices in their interviews, the classroom observations showcased unique ways that participants were adapting self-assessment and peer-assessment to better fit within the Kindergarten context. One example showed how a teacher modeling self-awareness about writing, “Like when I’m doing a journal sentence, “Okay, what am I missing?” “What do you need at the end?” (T2, Time 1). Another way that self-assessment differed from traditional conceptions was by using co-regulation to develop self-assessment skills. This teacher explained,
Through conversation. Like if they’re doing something that they shouldn’t, stop praising. If they’re doing well, talking to them. So how do you think that made someone feel and try talking them through the problems and getting them to talk with each other through problems (T8, Time 1).
When one ECE was asked about the frequency in which she and the teacher used self-assessment she said, “Occasionally, but again, I said that was one of the ones I’m sure there’s many ways that we can be doing better that way” (ECE 1, Time 1). Similarly, a different ECE described this example in terms of modeling,
So students, when they’re in conflict guiding them through communication. Modeling maybe the wording initially when they’re building on their self-awareness and how to handle problems, bottling the wordiness. Wording what they can do next time and guiding them through that (ECE 3, T2).
In this example, the focus on building self-awareness and developing the necessary vocabulary to describe their thinking is an important component of self-assessment. Therefore, many participants recognized the role that they played in modeling (as part of co-regulation) but did not recognize elements of self-assessment. Further, participants did not realize that they were developing self-assessment skills through adapted practices.
These practices aimed at encouraging the identification, monitoring, and assessment of emotions and one’s behaviours may be an early precursor to self-assessment skills. The process of identifying one’s current emotional state and judging its appropriateness may be an opportunity for assessment to promote self-regulation development. All participants used a whole-group approach called feeling circles where students were asked to identify their current emotion (through ongoing self-assessment) and explain how and why they named that feeling. When students had trouble explaining their emotions, the teacher and ECE would co-regulate them. Further, there was a real hesitancy by participants to use what was traditionally conceptualized as peer-assessment. Therefore, they tended to describe instances where peer feedback was used instead. Given that many of the students were unable to write their feedback, much of the peer feedback was delivered verbally. These conversations between students provided an organic mechanism for co-regulation, where a peer would remind a student not to do something and explain why as one example. These examples uncover ways that teachers and ECEs co-regulated their students by adapting their assessment practices to align with the Kindergarten context.
The second subtheme that emerged centred around the idea that student agency could act as a bridge between formative assessment and co-regulation. This relationship was not always described by participants however, this may be due to the limitations of traditional assessment conceptions. The relationship between formative assessment and co-regulation was observed across the eight classrooms. Similar to other practices, teachers and ECEs engaged in co-regulation with their students to develop their self-assessment skills. As part of the co-regulation process, participants gave students the language for them to identify, assess, and explain their emotions.
Six teachers and two ECEs used the Zones of Regulation (Kuypers, 2020) program to help develop student’s self-regulation behaviours. This program has pictures of emotions with each matched to a colour. Therefore, students learn to identify when they are in different arousal states and start by naming the colour associated with a specific set of behaviours. As their understanding builds alongside their vocabulary, they work to transition towards regulating their behaviours so that they stay within the more positive and productive states. For example, one teacher referenced the Zones of Regulation when a student was not listening, so she said, “You are making me feel blue” (T8, Time 1, CO). Teacher 3 used the Zones of Regulation for attendance each day. As students came into the classroom, they had to place their picture in the colour zone that best represented their current emotion. She explained that this was useful information for her as it provided an understanding of how the students were feeling. This teacher prompted students regularly to assess their emotions and work towards a different zone. The process of ongoing monitoring and assessment of emotions encouraged students to be active agents. Students were also encouraged to set goals related to their self-regulation behaviours. Teachers and ECEs would then encourage students to monitor and assess their progress towards their goals. These goals were sometimes established by the teachers or ECEs.
A foundational element of student agency was the belief that Kindergarten students could regulate their behaviours. One teacher shared her thinking, “…I think they’re much more capable than you would maybe imagine” (T3, Time 1). Two of the eight teachers described the importance of encouraging students to document their learning and emotions which could help to facilitate student agency. This teacher explained further, “They self-document with their own app that they have. Sometimes that is purely, seemingly academic, but there’s a lot to glean for me when they’re trying to self-document with an iPad about how their state is” (T4, Time 2). This is an example where the responsibility was shifted to students as they became more competent following co-regulation. These findings accentuated the need to push the boundaries for traditional conceptions of assessment to make way for these innovative practices.
DISCUSSION
This study explored the relationship between formative assessment and co-regulation across eight Kindergarten classrooms. Our two research questions showed four emerging themes among the participants. In this final section, we will present these themes organized around three discussion points. These are: 1) Interactions are foundational for formative assessment and self-regulation; 2) students need to be active agents during formative assessment and co-regulation; and 3) conceptualizations of classroom assessment need to be broadened for Kindergarten contexts. These will be described below with educational implications embedded throughout.
The participants described interactions as foundational for their assessment and self-regulation practices with co-regulation as the most usual type of regulation. It is interesting to note that teachers emphasized the need for co-regulatory interactions to involve peers in addition to the adults in the room. Meaningful interactions described earlier also occurred between students where again, an individual who was more competent at the task worked to co-regulate one of their peers. A common thread across the examples described and observed included that Kindergarten students necessitated ongoing support for both their development of self-regulation and their involvement in assessment processes such as feedback, noticing and naming, or self-assessment. However, this support varied and was individualized to best support each student reiterating that a one size fits all mentality is not appropriate for co-regulation or formative assessment. Therefore, in response to the first research question, these interactions and ongoing dialogues helped to facilitate the relationship between formative assessment and co-regulation.
In Allal’s model of co-regulation (2020) interactions are central given that they are encompassed within two of the three sources of regulation. Further, Allal proposed that all learning that occurs in the classroom context is co-regulated to some extent. However, the current study shed insight on co-regulation through assessment practices rather than through assessment tools or their curricular materials. More specifically, teachers and ECEs focused on describing the processes that they undertook when assessing with less focus on what they used to observe and document what they were noticing.
Additionally, a key function of the interactions described in this study was to develop student’s self-regulatory skills through co-regulation and formative assessment. Findings in this study suggest a mutually beneficial relationship between co-regulation and formative assessment. More specifically, co-regulation offered opportunities to provide formative feedback to students and other formative assessment practices such as “noticing and naming” provided opportunities to co-regulate students. Previous research has focused on how formative assessment can be used to promote the development of self-regulation with little consideration for the inverse relationship. However, Broadbent et al. (2021) examined how self-regulated learning impacted formative assessment in post-secondary blended and online learning environments. Findings suggested that self-efficacy was a significant predictor for online learning and effort regulation predicted formative assessment scores for learners in the blended context. Other components of self-regulated learning such as critical thinking, time management, and metacognition were not significant predictors. Although these findings are interesting, the focus was on self-regulated learning rather than co-regulation and the population was much older than the current study supporting the need to examine the directionality of the relationship between co-regulation and formative assessment further in primary classrooms.
This study highlighted that formative assessment and co-regulation have shared purposes including the need for students to be active agents in the learning process. This involvement was through the co-construction of success criteria, verbalizing thinking, and reflective thinking. Another shared purpose between the two constructs included the aim to extend and scaffold student thinking. The extension of thinking was not solely in relation to learning: some instances were in relation to behaviours. Teachers and ECEs observed and listened to students frequently. They remained ready to step in and co-regulate when students struggled with managing their behaviours or on a specific task. Our participants implemented questioning, prompting, and dialogic assessment to develop student’s self-regulation. During these practices, students were actively involved.
Another useful assessment practice is that of dialogical and strategic questioning, which may not be at the forefront when considering traditional assessment practices. Yet, questioning has been proposed as an effective formative assessment practice (Black, 2003). Teachers in the current study used questioning to collect data about student learning but also as a vehicle for co-regulation where they further prompted students to extend and explain their thinking. The process of encouraging students to articulate their thinking out loud through a series of questions is strategic questioning (Butler et al., 2017). This practice is recognized as an important strategy for developing student’s self-regulation behaviours (Butler et al., 2017). It is promising to have observed teachers and ECEs in the current study using strategic questioning while engaged in co-regulation.
These findings align with recent research in Kindergarten where DeLuca et al. (2019) explored teacher’s assessment practices in 20 classrooms through classroom observations, video data, and semi-structured interviews. Their study highlighted the importance of a student-centred approach to classroom assessment and self-regulation. Teachers used open-ended questioning and ongoing conversations most frequently for assessment and to develop student’s self-regulation. Lastly, they also reported that teachers tended to use self-assessment and peer-assessment to a much lesser extent. Together, these findings posit that Kindergarten teachers demonstrate hesitancy in integrating self- and peer-assessment in classrooms. This hesitancy and perceived lack of comfort may be due to the need for broadened conceptualizations of assessment in order to align with the developmental needs in Kindergarten classrooms.
Different practices used to promote self-regulation were shared by participants, but they did not necessarily align with traditional conceptions of assessment. For example, the noticing and naming practice is traditionally considered in relation to learning, yet participants regularly used this practice as a means for developing self-regulation and to facilitate co-regulation. Similarly, teachers and ECEs generally reported that they did not integrate self- and peer-assessment in their classrooms, but these practices were observed during observations and recognized during interviews. Therefore, it seems that participants did not recognize the full potential of their assessment practices in the development of self-regulation.
Part of recognizing the full potential of assessment in Kindergarten includes involving students in the process. Therefore, student agency emerged to bridge formative assessment and co-regulation. Teachers and ECEs worked to model the desired behaviours and provide students with the language to describe their behaviours. By equipping students with the appropriate vocabulary and encouraging them to actively monitor their behaviours, they can develop their agentic behaviours. Thus, by broadening our conceptions of assessment we can celebrate the many ways that teachers and ECEs work to develop self-regulation through adapting their assessment practices.
Teachers and ECEs in this study demonstrated that they were constrained by traditional conceptions of assessment. Peer-assessment is one of the practices that could be broadened. For example, peer-assessment in the current study was discussed more in relation to peer-feedback and peer modelling which do not align with traditional conceptions of assessment. However, these could be important steps that with ongoing development could lead to peer-assessment. It is possible that peer feedback and peer modelling are more appropriate for use in the early years context where students may not be comfortable going through the full peer-assessment process. Participants in the current study described ways in which they encouraged students to model self-regulation and when they noticed appropriate behaviours, they would notice and name them back to the students. This noticing and naming could be an early pre-cursor to peer-assessment as a means for how students could notice and name behaviours to their peers which would help them to share their thinking. During peer-assessment, students can share their thinking and have some ownership within the assessment process (Dixon et al., 2011). Previous research has suggested that there is a relationship between peer-assessment and co-regulation (Panadero et al., 2016) which aligns with examples in the current study. Further, it is important to recognize that peer-assessment may not always be in relation to learning at the Kindergarten level. It may be more developmentally appropriate to start with providing feedback about emotions and behaviours as was evidenced in the current study.
Another assessment practice that could be broadened is self-assessment. Recently, Perry et al. (2020) had Grade 3 students complete a Learning Log multiple times during a writing task to encourage self-assessment. The Learning Log included an opportunity for students to identify the emotion that they were feeling while learning. In addition to the emotion, students were asked to explain their feelings, identify a strategy, and share what they would do differently next time. The Learning Log would be too complex for Kindergarten students, however it is very interesting that the researchers started with having students assess their feelings in relation to the writing activity. This is similar to the ongoing focus in the current study on assessing one’s emotions throughout the school day. The use of similar prompting questions could be an early pre-curser to self-assessment and developmentally appropriate for Kindergarten students.
LIMITATIONS
This study has limitations. First, our study provides a small snapshot of teacher’s and early childhood educator’s assessment practices across the eight classrooms. Despite spending 56 h in each of the classrooms, important assessment or self-regulation practices may have been missed. Second, all our participants self-identified as female therefore, it is unknown whether practices and interactions would differ in male teachers. Third, data were collected within one school board which had ongoing initiatives aimed at developing student’s self-regulatory behaviours. However, despite sampling from one school board, efforts were made to sample diverse classrooms including those from high, middle, and low socio-economic areas. And fourth, this study was exploratory in nature thus causal relationships have not been explored.
Future Directions for Research
It is clear that scholars should continue to examine the directionality of the relationship between formative assessment and co-regulation. Findings from this study suggest that there may be a bidirectional relationship between the two constructs where they each benefit the other in Kindergarten classrooms. Further, researchers also need to employ more time points during instruction beyond the middle and end of the year as those were explored in the current study. Thus, longitudinal studies and research with more occasions of measurement are needed. Lastly, as more is understood about the relationship between co-regulation and assessment, interventional studies should be used to examine the effects of specific formative assessment practices on co-regulation.
CONCLUSION
This phenomenological study provides empirical insights into the relationship between co-regulation and classroom assessment within the early years context. Our findings showcase opportunities for co-regulation through formative assessment practices such as noticing and naming, questioning, dialogic, and feedback. Teachers and ECEs in the study demonstrated how co-regulation can involve students learning actively through assessment and has the potential to increase student agency. Therefore, these findings propose a bidirectional, mutually beneficial, relationship between formative assessment and co-regulation. We know that Kindergarten students are capable of agentic behaviours during assessment processes, however, they require ongoing support from teachers and peers through modelling, scaffolding, and co-regulation as suggested by findings from this study. As the ultimate goal of formative assessment, student agency can be used to bridge formative assessment and co-regulation.
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1. How do teachers and early childhood

educators articulate the relationship between

formative assessment and co-regulation?

2. How can formative assessment and co-
reguiation be leveraged to increase student
agency?
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self-reguiation practices

2. Feedback as foundational
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purposes
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Sample quotations

*s01n planning and assessment alltogether, when |
say planning about all that stuff ... there's always
self-regulation and social skils and self-awareness
involved, it's always happening every day” (T7,
Time 1)

“If I'm looking for a specific “skill” I'll tailor those:
interactions so that | get the answers I'm looking
for’ (ECE2, Time 2)

“I would say the play-based the play-based
leaming. It is better for sel-regulation in my opinion
because it's very natural, very fluid and, and the
students aren't feeling the pressure of doing like a
test. They're learning to naturaly build on their, thei
natural focus and engaging in activities” (ECE3,
Time 1)

“And then | guess in assessment they're getting
that ongoing assessment all of the time. For
example, in writer's workshop today we would say
“Okay in your next step it would be to maybe add a
period. Or take away the uppercase letters in your
sentence.” So, they're getting ongoing assessment
all day long in the form of feedback like
conversations that are happening in the play (T3,
Time 1)

“The children understand that we use Funster (an
application where students can add their work and
provide reflections related 1o their work) as a self-
reflective documentation piece and that what fills
my bucket the most is when they notice the
strengths and achievements of their peers more so
than even their own accomplishments” (T3, Time 2)
“I think it would be cool to get them to think about
asking them when we know when you did a good
job on that. What do you like about, and why did
you, or did you find that task easy? Did you find that
task hard?” (T6, Time 2)

“Ifeel that eventually, students begin to internalize
our dialogues and it helps them self-reflect on how
they feel. For example, students LOVE our fesiings
meeting and will never let me forget it” (T7, Time 2)
“Naming and explaining an array of emotions,
strategies to handle them (important that this
doesn't just happen in crisis-mode—we need to
talk about being frustrated, realy silly, sad, etc.
before we are out-of-control) Helping students
name the emotions they are fesling” (T7, Time 2)
*...it's awork in progress to get kids to own what
they're actually doing ... and how much effort
they're putting into things. If its ... recording of the
snals in the little snail atrium or whether it's how
they're talking to ther riends. Like | think in order to
self-assess, they have to sort of be aware, and also
be able to accept that they've made mistakes or
that they have room for growth. And o that's very
individual. But | do try to get them to be
accountable. However reluctant they are” (T4,
Time 1)
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