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Abstract
In an effort to understand how one mathematics teacher educator’s knowledge about assessment in mathematics methods courses developed, we engaged in self-study of the evolution of alternative assessment practices in a mathematics methods course. Over several iterations of a mathematics methods course, the instructor developed an alternative grading system that encouraged prospective secondary mathematics teachers to self-evaluate with support from self-reflection, peer feedback, and instructor feedback. In each iteration, the researchers collected data including course work submitted by prospective teachers, instructor journals, and transcripts of critical friend conversations. During analysis, the researchers examined researcher interactions with external entities such as research literature, prospective teacher voices in collected data, and conversations with critical friends to reveal how the reframing of the use of rubrics arose throughout changes to an assessment system. This research answers calls for investigation of the practice of teacher educators and provides an image of how one mathematics teacher educator developed knowledge of teaching teachers through self-study of teacher education practices.
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In many cases, mathematics teacher educators begin their careers teaching about the teaching of mathematics in methods courses armed with experience teaching mathematics (Jaworski, 2008), a collection of methods activities handed down from mentors, and a desire to help novice teachers create and improve their mathematics teaching practices. Mathematics teacher educators often receive little training as they embark on this work, and therefore many learn how to enact and improve the teaching about teaching (Loughran, 2006) through reflection on their teaching. However, relatively little is known about how mathematics teacher educators develop as professionals either in the beginning of careers or as they advance in their work (Beswick & Goos, 2018; Krainer et al., 2021). In this article, we share how one mathematics teacher educator’s journey toward restructuring her assessment practices led to the dismantling of traditional assessment structures.

Background and Literature
Calls for interrogation of teaching practice have urged educators to consider ways to dismantle traditional assessment systems (Brubaker, 2010; Buhagiar, 2007; Rojstaczer & Healy, 2012). More recently, calls for research seeking deeper understanding of teacher educators’ practices and the learning of teacher educators (Krainer et al., 2021; Vanassche & Berry, 2020) situated teacher educator knowledge as “not a fixed state that can be achieved, but something that constantly develops from and through experience” (Vanassche & Berry, 2020, p. 188). In an effort to understand how one mathematics teacher educator’s knowledge about assessment in mathematics methods courses developed, we engaged in self-study of the evolution of alternative assessment practices in a mathematics methods course. In this article, we answer the question, “How does alternative assessment practice evolve in a mathematics methods course framed by relational teacher education and constructivist teaching?” We begin by situating this study within literature that provides background for the study.

Teacher Educator Knowledge and Learning
Mathematics teacher educators, or those who educate prospective or practicing mathematics teachers, must rely on knowledge of teaching, knowledge of content, and knowledge of teaching teachers (Jaworski, 2008) in their teaching practices. This “meta-knowledge” (Beswick & Goos, 2018, p. 418) includes research-based best practices in their field, such as the Mathematics Teaching Practices set forth by the National Council of Teacher of Mathematics (NCTM, 2014), as well as knowledge beyond what teachers are expected to hold. However, even though research on the teaching of mathematics has developed significantly as a field, little is known about the practice and knowledge of mathematics teacher educators (Beswick & Goos, 2018; Krainer et al., 2021). Efforts to learn about mathematics teacher educator practice often took up conceptualizations of mathematics teachers’ practice (e.g., Amador, 2016) and attended to a trajectory of first studying student learning (which in this case is the learning of prospective and practicing teachers) followed by later study of the learning of mathematics teacher educators (Beswick & Goos, 2018; Krainer et al., 2021).
Self-study of teacher education practices is one avenue by which we might learn about and make explicit the development of mathematics teacher educator’s knowledge (Vanassche & Berry, 2019). In early self-studies, Halai (1998) and Tzur (2001) implemented self-study to conceptualize becoming a mathematics teacher educator. Other self-studies documented mathematics teacher educators exploring the coherence or disconnect between their mathematics teacher educator practices and their beliefs (e.g., Brandenburg, 2011; Lovin et al., 2012). Yet more must be uncovered concerning how mathematics teacher educators learn through study of their practice, including mechanisms for reflection and how learned knowledge affects practice (Chapman, 2008). Schuck and Brandenburg (2019) called for mathematics teacher educators to engage in self-study in areas not yet represented in literature, including assessment practice, and encouraged study that supports improvement beyond one mathematics teacher educator’s practice by providing contributions to knowledge about teaching. This report addressed the learning of one mathematics teacher educator concerning assessment practice in mathematics methods.

Constructivist Teaching and Relational Teacher Education
The first author and instructor of the course in this study, Alyson, grew her constructivist teaching practices and structures (Steffe & D’Ambrosio, 1995) beginning with 15 years of experience as a teacher in secondary mathematics classrooms and then continuing with her work with prospective secondary mathematics teachers in mathematics methods courses. Espousing constructivist teaching practices requires instructional activities in which the instructor builds models of learners’ thinking and practices and creates opportunity to “interact with teacher-learners in a learning space whose design is based, at least in part, on a working knowledge of teacher-learners’ concepts of mathematics teaching and learning” (Kastberg, 2014, p. 352). Biggs (1996) described constructivist teaching as a perspective in which
the learner brings an accumulation of assumptions, motives, intentions, and previous knowledge that envelopes every teaching/learning situation and determines the course and quality of the learning that may take place. The teacher may ignore or use this learner-structured framework, but the centrality of the learner is given. (p. 348)
Valuing prospective teachers’ autonomy and viewing their existing models of teaching as rationally developed from their own experiences was central to Alyson’s constructivist teaching practice. Learning in a constructivist classroom occurs as the participants (both instructor and learners) represent their ideas about teaching, corroborate and refine one another’s practice through discussion, and eventually enact those practices as developed through the learning process.
Taking up constructivist teaching practices requires that instructors come to know the prospective teachers with whom they work. Alyson drew from Kitchen’s (2005) relational teacher education, described as “a reciprocal approach to enabling teacher growth that builds from the realization that we know in relationship to others” (p. 17), to make sense of what it means to know prospective teachers. Kitchen characterized relational teacher education with seven characteristics, which Kastberg et al. (2019) described as two categories of “knowing oneself and knowing prospective teachers” (p. 70). Knowing oneself includes understanding one’s own personal practical knowledge, improving one’s practice in teacher education, and understanding the landscape of teacher education (Kitchen, 2005). Knowing prospective teachers includes respecting and empathizing with prospective teachers, conveying respect and empathy, helping prospective teachers face problems, and receptivity to growing in relationship (Kitchen, 2005).
Blending ideas from constructivist teaching and relational teacher education, Alyson’s methods course activities provided opportunities for reflection and interactive communication among prospective teachers and Alyson to corroborate ideas about teaching and learning, thus building prospective teachers’ knowledge of teaching. Learning, therefore, was observed when prospective teachers took up ideas and represented them in practice, either through enactment of teaching, written lesson plans and artifacts, or reflection on class activities. Alyson’s learning was similarly represented by changes in her instructional practice.

Classroom Assessment
With the perspectives of constructivism and relational teacher education, Alyson continually engaged in self-study of her teacher education practice with a goal of aligning her practice with her theoretical perspective. One area of practice that created a living contradiction (Whitehead, 1989) for Alyson was that of assessment. Traditional grading practices such as assigning grades based on written tests and assignments scored on percentage or point-based rubrics are prevalent in mathematics education, and Alyson carried these traditional structures into her teacher education practice. However, traditional grading practices can remove the learner from the evaluation process, which was contrary to Alyson’s relational and constructivist goal of developing reflective practice among her prospective teachers.
Although there is growing discontent with traditional grading systems and a rising trend toward “ungrading” (e.g., Blum, 2020), there is little scholarly inquiry (Lee & Mewborn, 2009) into this aspect of practice. Scholars have argued that grading is often used to maintain control or authority (Kohn, 1993; Pace & Hemmings, 2006) rather than to inform teaching and learning. Authority in classrooms is situated in and informed by constructs such as “values, norms; school ethos and policy; . . . [and] institutional features of schooling” (Pace & Hemmings, 2006, p. 1) where one such construct is the grading system. Alternative grading systems have been described in the form of performance assessments evaluated by rubrics (e.g., Bush & Greer, 1999; Thompson & Senk, 1998), including efforts to involve learners in the creation of rubrics (e.g., Liljedahl, 2020).
Two self-studies specifically focused on methods for determining course grades and impacts of alternative approaches to grading. One self-study reported on efforts to change to a student-assigned grading system in a multisection methods course. Changes were met with resistance among faculty and students as power relations changed (McClam & Sevier, 2010). Another long-term research program reported on implementation of individualized grading contracts developed by students in an effort to create a democratic classroom environment. The practice shifted the focus “from grading to learning” (Brubaker, 2010, p. 264) and changed the “intellectual atmosphere of the class” (p. 265) to one of collaboration and problem solving.
One structure that often surfaces in discussion of alternative grading practices is the grading rubric. Rubrics have been used to support efficiency and consistency in grading (Perlman, 2003; Tierney & Simon, 2004) and are often referred to as a way to explain and justify grades reported to parents and learners (Andrade, 2000). Biggs (1996) described the ways in which a grading rubric can be used to build alignment between espoused theories of teaching and the enactment of that theory. In Biggs’s adaptation of the “Structure of the Observed Learning Outcome” (SOLO; 1996, p. 351) rubric, he described five levels of performance that range from “fundamental misunderstanding” of the objective to “metacognitive understanding” (pp. 352–353) as a way to assess learning aligned with constructivist teaching. Although rubrics can be confining and limit the ways feedback is given to learners (Andrade, 2000; Wolf & Stevens, 2007), they also serve as supports to make explicit the cultural assumptions and expectations that may be hidden from students of color, multilingual/multicultural students, and first-generation learners (Delpit, 1988; Wolf & Stevens, 2007). Assessment systems and tools such as rubrics provide structure to courses that support learners lacking fluency in the dominant culture of learning environments. Concerns over ungrading have cited possible ways in which removing grading structures might disadvantage some learners and increase equity gaps (Talbert, 2022; Supiano, 2022). For example, concerns have arisen that removing grades takes away indicators of progress and disadvantages learners who are not equipped for self-assessment (Delpit, 1988; Wolf & Stevens, 2007).
Given this disconnect between Alyson’s teaching philosophy and the traditional assessment structure historically used in her mathematics methods courses, Alyson decided to dismantle this traditional assessment system and employ a more equitable approach, in an effort to place students in control of their learning. However, given the lack of research around nontraditional assessment structures, Alyson decided to carefully monitor this adjustment and reflect on how this adjustment led to a refined and more equitable teaching practice.

Methodology and Methods

In order to explore Alyson’s learning about her instructional practice, we (the three authors) engaged in self-study of teacher education practice that is improvement aimed (LaBoskey, 2007) and characterized by openness, collaboration, and reframing (Samaras & Freese, 2009). In this section, we describe our application of self-study methodology and then share the context and research methods for this particular study.

Self-Study Methodology
Alyson began engaging in self-study in 2012, as she embarked on her career in teacher education, in an effort to better understand and improve her own practice as a mathematics teacher educator. She was introduced to self-study methodology by colleagues and joined them in a longitudinal self-study focused on understanding mathematics methods practice in which the instructors all worked to develop a relational teacher education practice (e.g., Kastberg et al., 2016).
In 2018, Alyson initiated self-study focused on assessment practices. Alyson wanted to better understand her own practice to improve it and to contribute to research about teacher educator knowledge. She turned to self-study methodology as it “allows researchers to document not only what they learn about teaching and teacher education from the study of them but also the tacit and personal practical knowledge they possess that contributes to our knowledge and understanding of teaching” (Pinnegar & Hamilton, 2009, p. 3). Alyson viewed self-study as self-initiated and aimed at improving practice (LaBoskey, 2007). Additionally, self-study required the opening of practice to inspection and willingness to learn from and reframe practice as a result of the inspection (Samaras & Freese, 2009).
In order to have an outsider’s perspective on her practice, Alyson invited Natasha and Jennifer to join her as critical friends (Schuck & Russell, 2005). According to Schuck and Russell (2005), “personal practice develops in tandem with a practitioner’s beliefs and images of appropriate practices and thus tends to be comfortable. It is often difficult to make changes or to ascertain if those changes have improved practice” (p. 108). Alyson recognized the need for perspectives that would help her understand and refine her practice. Critical friends are critical in the sense that they ask questions and maintain a “constructive tone” (Schuck & Russell, 2005, p. 108) to support the researcher in critiquing and reframing practice. Natasha and Alyson had worked together for many years as leaders of professional development for practicing mathematics teachers, and Natasha had expressed an interest in learning more about self-study as a methodology. Alyson trusted Natasha to bring a critical perspective in ways that would help her improve her practice. Jennifer was a graduate student working with Alyson who shared interests in Alyson’s assessment research and was eager to further explore alternative assessment. Alyson and Jennifer worked together as mentor/mentee and developed a trusting relationship through that work. Together the three critical friends engaged in self-study of Alyson’s practice through discussions about data and practice that enabled Alyson to learn from her practice.
Trustworthiness of self-study research is established through rich descriptions of the ways in which assertions for action are reached (Pinnegar & Hamilton, 2009) and careful recounting of the dialogue as a “process of coming-to-know” (Pinnegar & Hamilton, 2009, p. 165) that supports the claims of learning. To contribute to the trustworthiness of the study, we later present the findings of this study using examples of data that include prospective teacher voices and the research team dialogue that shaped Alyson’s learning. Prior to presenting findings, we describe the context and data collection for this study.

Context of the Study
The data for this study were collected across two iterations of a secondary mathematics methods course taught in a southeastern U.S. state in 2018 and 2019 along with subsequent analysis of study documentation from 2019 to 2022. At the onset of the study, the institution was shifting from a teaching institution to one in which research is a primary consideration. Many of the students are first-generation college students, and many commute to campus from rural communities. The secondary mathematics teacher preparation program in which this methods course is included follows a model in which prospective teachers are in area classrooms and are introduced to research-based practices for teaching mathematics from the beginning of their four-year program. Students in the program progress as a cohort, and the program directors implement strategies particular to supporting development of community among the students and faculty. Alyson’s methods course is offered each fall and is taken by prospective teachers in the semester prior to student teaching, at a point when the prospective teachers have already developed significant ideas about teaching mathematics and have had experiences teaching in area schools.
Alyson’s constructivist (Kastberg, 2014) and relational teacher education (Kitchen, 2005) methods course included activities designed to value prospective teachers’ experiences and support prospective teachers to learn how to develop and evaluate their own personal pedagogies of mathematics teaching. Alyson’s focus was on helping the prospective teachers learn how to refine their craft. All activities included reflective components, and prospective teachers participated in a regular journaling exchange with Alyson throughout the semester. To better align her assessment practice with her constructivist and relational philosophy of teaching, in 2018, Alyson took initial steps toward an alternative evaluation system by removing numerical grades from all rubrics and determining a final course grade based on completion of tasks. In 2019, Alyson made further shifts to her assessment system by including increased expectations for self-evaluation and student-determined final grades according to a rubric drawn from Biggs (1996), which will be described in the findings. Since 2019, Alyson has continued to adjust her alternative grading system for this course and expand its use to other courses.

Data Collection and Analysis
To understand how Alyson’s learning about assessment practices and subsequent shifts occurred, we drew data from two prior iterations of self-study regarding Alyson’s assessment practice (see Figure 1). Data for the first iteration were gathered in fall 2018, and analysis focused on understanding assessment as part of a relational practice. That data included an instructor journal (with weekly, free-form entries), student work as submitted for course assignments, and transcripts of research team critical conversations that occurred beginning January 2019. Data analysis was conducted using Kitchen’s (2005) characteristics of relational teacher education practices as a priori codes.

Figure 1
Timeline Across Assessment Studies
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The second iteration of the assessment study commenced in fall 2019 and included a more robust data collection, including concurrent research team conversations. Data included prospective teachers’ journals, class audio recordings, final evaluation conference transcripts, an instructor journal, a whole-group interview on grading practices, other course artifacts, and transcripts of critical friends conversations. Throughout analysis of the 2019 data, our work was guided by the question: In what ways does changing a course evaluation system through ungrading (Blum, 2020) impact the instructor’s other assessment practices in a constructivist and relational mathematics methods course? Elsewhere we have reported the results of the first phase of the study (Lischka et al., 2020) and a chronological accounting of the changes that occurred for Alyson relating to her perspective on the usefulness and purpose of rubrics in an assessment system (Lischka et al., accepted). The second report illustrated the evolution of ideas about rubric use with data from the critical friend conversations gathered over the course of this study and focused on what the changes were.
Data analysis was conducted in four phases: (a) open coding of selected data conducted to identify themes; (b) emergent codes applied to each prospective teachers’ journal, final conference transcript, selected class recordings, instructor journal, and the whole-group interview; (c) quotations related to each code sorted to identify themes; and (d) a retrospective analysis of transcripts of critical friend conversations that occurred throughout the study (Saldana, 2016). In each phase of coding, Natasha conducted the first round of coding, with Alyson and Jennifer reviewing and corroborating the coding. Any coding disagreements were discussed and resolved during critical friend conversations. In this way, Natasha and Jennifer were able to reflect an outsider perspective onto Alyson’s teaching practice and allow Alyson to reflect on her practice in ways that revealed areas for growth. Critical friend conversations were often centered on themes that emerged from coding and the quotations from students that combined to create those themes. In this way, the data for this study uses prospective teachers’ words and actions alongside Alyson’s reflections on those words and actions to build a credible understanding of how shifts occurred.
During our analysis of the second iteration study, the COVID-19 pandemic occurred, which resulted in a pause of our work. Although frustrating, in retrospect, we found this pause to be extremely helpful in distancing us from our work so that we could revisit the codes with a fresh perspective. We could retrospectively examine data from our earlier work with the perspective of our current selves, a unique perspective available to self-study researchers (Ham & Kane, 2004). To make clear how this distance affects our analysis of Alyson’s learning, we share how our coding progressed over time to demonstrate growth and change in our ideas (see Figure 2). In this figure, we are providing context for how the focus on rubrics as a means to ungrade developed. The bold-faced items and italicized items demonstrate the trajectory toward this development. Although important ideas about power and authority were necessary for this development, we chose not to focus on or unpack these ideas in this article because power and authority are extremely nuanced and critical—they warrant a more in-depth discussion that is beyond the scope of this manuscript. Instead, we present the ideas as the situated context for the consideration of rubrics as a source of ungrading and encourage the reader to consider the resources we explored around power and authority to further understand our perspective on those constructs (e.g., Brubaker, 2010; Nieminen, 2020; Pace & Hemmings, 2006; Taras, 2008).

Figure 2
Evolution of Codes Related to Authority Across Projects
[image: ]Note. PT: Prospective Teachers


In August 2020, we recognized that three of our open codes (power/authority, taking ownership, and shifting the power) encompassed the ideas of power and authority. Digging deeper into these three codes revealed two themes: teaching and learning interactions involved in authority shifts, and evaluation (i.e., rubrics) as an authority. After this round of coding, much of our work slowed tremendously because of the shifts in workload related to the pandemic. Additionally, we recognized that these new themes required us to revisit literature about power and authority (e.g., Brubaker, 2010; Nieminen, 2020; Pace & Hemmings, 2006; Taras, 2008). We revisited these themes in 2021 and further revised them into five codes: Alyson’s moves to shift authority, prospective teachers’ (PTs’) plans to take up authority, PTs taking up authority, PTs yielding authority to Alyson, and use of rubrics to assume authority. With this further refinement, we saw three general sources for authority: Alyson, the prospective teachers, and the rubrics used in class. We recognized the amount of power that can be held in the assessment rubrics used in a class and delved deeper into this code. Our data indicated two ways we discussed and thought about rubrics: the expectations set forth by the rubric and how the rubric can be used as a tool to assume authority (see Three Sources of Authority, bold-face in Figure 2). This became our focus for this article.
For this report, we returned to the data from the previous two studies to unpack the ways in which the earlier studies informed the research team critical friend conversations and identified critical instances within the research study that contributed to Alyson’s learning about using rubrics as a means to ungrade her classroom. In this way, we focused on how the changes occurred as a product of interacting with data that included the words and reactions of her prospective teachers and interactions among critical friends. We first reflected on comparisons between how Alyson’s grading practice was structured prior to this work and its current structure. We identified shifts Alyson made at different points throughout her assessment changes: her initial start to ungrading, the change in the overall course grading rubric and addition of self-assessment, and the change to referring to rubrics as feedback guides. Then we reviewed our collaborative team meeting notes to identify meeting dates where we first began conversations about these changes. To understand how these changes around rubric use evolved, we revisited recordings of those meetings, reviewed our coding and the data included in particular codes, and reflected on literature discussed in those meetings. Together, this systematic reflection revealed the ways in which Alyson learned to enact her assessment practice in nontraditional ways to support the learning of her prospective teachers in such a way that supported rather than contended with her constructivist and relational philosophy of teaching.

A Story of Learning to Improve

We, the authors, conceive of learning related to the teaching of mathematics methods as the enactment of new instructional practices, as instigated through interactions with others and following opportunity for corroboration of ideas. As such, we focus the findings according to the major shifts Alyson made in her assessment practice throughout this self-study and support trustworthiness by sharing data as described in the methods to build a rich description of the factors that led to these shifts. Following this narrative recounting of Alyson’s shifts in instruction, we unpack the instructional changes related to new insights regarding the role of rubrics.

Shift 1: An Initial Attempt at Ungrading—Removing Numerical Scores
In fall of 2018, Alyson was engaged with a different group of colleagues in collaborative self-study of her mathematics methods practice focused on developing practices aligned with relational teacher education (e.g., Kastberg et al., 2018). The critical conversations taking place in that research focused on the meaning of relational teacher education. Through these dialogues, Alyson recognized a contradiction between her espoused perspective on teaching mathematics methods and her assessment system. She wrote in her instructor journal:
Students in this class tell me they appreciate the feedback and that they learn from it. However, when making revisions, I often feel as though they are trying to get to a place where they have the right number of points to earn a particular grade. . . . I wonder if it [the grading system] is a barrier between my students and me in terms of building a relational practice. I really want our conversations to be about improving practice and I feel as though the grading gets in the way. This is almost one step toward not even grading at all. Maybe that is where I will go next? . . . It is important to me that students receive feedback that permits them to consider where they can improve and then allows for that improvement. (Alyson’s Instructor Journal, August 2018)
Reflecting on Kitchen’s (2005) characteristics of relational teacher education with her colleagues, Alyson identified assessment practices as an area in which she did not feel she was demonstrating respect and empathy or being receptive to growing in relationship. Instead, the process of assigning grades often misdirected the feedback she gave for learning and served to reinforce Alyson’s role as the voice of authority. Her goal was for prospective teachers to become reflective practitioners as they entered the field of teaching. She wrote, “I am guiding teacher-learners to be professional teachers, who should always be focused on improving practice. It is my hope that this assessment practice will enable them to better understand how to improve” (Alyson’s Instructor Journal, August 2018).
In late August 2018, Alyson changed her course from a points-based grade evaluation to a system in which rubrics had no numerical values on them, all point values were removed from all assignments, and the overall course grading rubric described course grades according to “meeting expectations” on assignments. An “A” in the course meant, “By the conclusion of the semester, the student has demonstrated the ability to meet expectations on all indicators on all assignments either through original submission, revision, or growth shown in subsequent tasks” (Alyson’s Methods Course Syllabus, 2018).
At the conclusion of the 2018 course, Alyson wanted to better understand the impacts of this change in grading both on her own practice and in her students’ learning. In January 2019, Alyson invited Natasha to join her as a critical friend in a self-study of Alyson’s assessment practices beginning with analysis of the fall 2018 data.

Shift 2: Building an Assessment System That Supports Constructivist Pedagogy and Prospective Teacher Authority
In spring and summer 2019, Alyson and Natasha explored and analyzed the data Alyson collected in fall 2018 for the purpose of understanding alignment and misalignment between course assessment and Alyson’s relational constructivist perspective on teaching. One of Alyson’s graduate students, Jane (a pseudonym), joined the study discussions in summer 2019. Coding the 2018 data using Kitchen’s (2005) relational teacher education framework led to observations about misalignment between perspective and enactment. For example, sorting codes related to empathy revealed that cultural norms derived from mathematics classrooms were a factor in Alyson’s methods class: Prospective teachers were searching for the “answer” Alyson deemed to be “correct,” rather than self-evaluating work products. During a conversation about data and coding, Natasha asked, “How do we practice what we preach?” (Meeting Transcript, July 15, 2019). Discussion returned to understanding how centering prospective teachers’ thinking and experience, central to constructivist teaching, interacted with assessment and grading.
Natasha: You are approaching this [your teaching] from a constructivist lens and trying to meet the teachers where they are. Empathy is an important part of building those relationships. One of the things prohibiting you from doing that is the grading system.
 . . . .
Alyson: We [the field of mathematics education] talk about assessment. We don’t talk about, in a scholarly way, how we assign grades. And we don’t talk about how grading impacts the student-teacher relationship. . . . What is our evidence of that? Jane, have you come across anything in your reading?
Jane: 	Actually, I read this paper from Biggs. He talks about aligning constructivism as a teaching method, and he goes into assessment. And he describes how to use the SOLO taxonomy to define what letter grades should be based on depth of knowledge.
Alyson: It sounds like I need to go read that piece.
Jane: 	I honestly felt like I was talking to you as I read it!
(Research Team Meeting Transcript, July 15, 2019)
Following this dialogue, the group read and discussed the ideas from Biggs (1996), taking up the idea that “professionalism requires the espoused theory to be the theory-in-use” (p. 347). Throughout the summer of 2019, the research team explored ways in which Alyson’s grading structure was not taking up the ideas of constructivist teaching. The primary issue that surfaced was that Alyson was still exercising her authority to assign a letter grade at the conclusion of the methods course.
As analysis of the 2018 data continued, Alyson and Natasha also planned for a more robust data collection in Alyson’s fall 2019 methods course. In addition to planning for different data collection, Alyson considered new shifts in her course as a result of the research discussions. Biggs (1996) SOLO framework described five levels of performance related to the goal of encouraging learners to “think about teaching and learning, and to enact classroom decision-making, in a way enriched by psychological knowledge” (p. 352) and included expectations such as the following: “reflect on their own teaching, evaluate their decisions . . . improve their decision-making and practice . . . formulating a personal theory of teaching . . . [and] generating new approaches to teaching” (p. 352, emphasis in original). Alyson mirrored Biggs’ descriptors for metacognitive learning as she redesigned the overall course grading rubric so that students self-assigned grades according to a rubric that described an “A” as the following:
The teacher is able to reflect on their own teaching using the language and content from the course; evaluate the decisions made about lesson planning and assessment; improve their practice; formulate a personal theory of mathematics teaching that demonstrates research-based practices; and generate new approaches to teaching based on content and principles discussed in class. (Alyson’s Fall 2019 Syllabus, emphasis in original)
The structure of her course grading rubric focused on learning goals that would support prospective teachers to become reflective practitioners. To support the use of this rubric to determine a course grade, Alyson added a self-assessment task that required prospective teachers to review their coursework and provide evidence of their ability to meet each of the requirements listed in the rubric at midterm and the conclusion of the course. In this task description, Alyson noted ways prospective teachers could show improvement across course tasks and opportunities for reflection, formulating a theory of teaching, and generating new approaches to teaching.
Findings from analysis of the 2018 data pointed to two areas of interest: misalignment between grading system and teaching perspective (the focus of this manuscript), and questions about the role of authority (not the focus of this manuscript). Therefore, as Alyson and Natasha embarked on the next enactment of the course in fall 2019, they met regularly throughout the semester to discuss these ideas as they collected data for the next round of analysis. Another of Alyson’s graduate students, Jennifer (the third author), was completing a teaching internship in Alyson’s methods course in fall 2019, so Jennifer joined the research team at this point. Alyson shared her instructor journal with Natasha and Jennifer, which they read prior to each research team meeting. Discussions during fall 2019 employed a constructive listening model in which Natasha and Jennifer questioned Alyson about her journal entries in order to aid the entire team to better understand the interactions taking place in Alyson’s teaching. The group was discussing preparation for the prospective teachers to complete a midterm self-assessment in which prospective teachers presented evidence from their coursework to support their overall grade assignment according to the course rubric and the prospective teachers’ hesitation with this task.
Natasha: As I was reading your journal, I noticed that it seems like some of your preservice teachers still are not taking up the idea that they have the authority over their own learning. Have you noticed that? Do you think that some of them are struggling to see themselves as having authority for their own learning? And have you been thinking about how you can help them?
Alyson: Yes! I have noticed, and I am thinking about it; but I don’t have a clue what to do! It is so hard because they are still in a system where other people are making all of the decisions. And that won't change anytime soon. Their certification is decided by other people—edTPA, Praxis—those are all scored by someone else. I want to help them move to a point of recognizing that, no matter what anyone else says, they have the power to continue to improve their own practice. Some of them are ready for that, and some of them are not.
Natasha: Yeah, that is a theme that seems to be coming up though. Some of them still put the onus on you as being the “knower of things” and are not taking up the idea that they can also take on that role.
Alyson: I do think it is an underlying current.
(Research Team Meeting Transcript, October 18, 2019)
Later in this meeting, conversation turned to prospective teachers’ negotiation of due dates for major assignments. Alyson told the research team that she had indicated to her prospective teachers that she would work with them to manage their schedules, including adjusting due dates for major assignments if the prospective teachers had conflicts that prohibited meeting deadlines.
Alyson: Is that type of move, allowing them to take ownership of the schedule, a move toward shifting their ideas about authority? Can that convince the prospective teachers that they have some ownership in this process?
Natasha: I don’t know the answer to the wondering that I have. They have to believe that knowledge is internally constructed. How do we know that about them? I’m struggling too. Or maybe it is about internal versus external motivation?
Alyson: Maybe; some of them are completely waiting for someone else to tell them their work is good enough.
(Research Team Meeting Transcript, October 18, 2019)
As the semester continued, Alyson, Natasha, and Jennifer met seven times (every other week) to discuss their noticings and wonderings about assessment in methods courses. Toward the end of the term, Jennifer conducted a whole-group interview of the prospective teachers in the methods course when Alyson was not present. With the fall 2019 data collected, the three planned for analysis specifically considering authority shifts among Alyson and the prospective teachers to begin in January 2020.

Shift 3: Using Assessment Structures to Support Growth: Reframing Use of Rubrics
The first cycle analysis of the 2019 data began in early 2020 and then slowed dramatically because of the impact of the COVID-19 pandemic. As Alyson, Natasha, and Jennifer struggled to convert to remote teaching while keeping research moving forward, discussions continued sporadically. From spring 2020 to spring 2021, the team revisited the fall 2019 data as they explored authority and ownership for learning. The distance from the data caused by COVID-related delays provided an opportunity for reflection that would not have otherwise occurred. Through reflective discussions, the role of rubrics, a traditional structure of assessment, emerged.
In one conversation, Alyson, Natasha, and Jennifer took up discussion of one piece of data, a prospective teacher’s contribution during the focus group interview Jennifer conducted in fall 2019. The prospective teacher said:
I feel like it's [course assessment] talking about your growth as a teacher rather than the quality of your assignments almost. I see the importance of the quality of your assignments, but I feel like if I can show her [Alyson] from the beginning to now I have grown tremendously, and I know that. And that's kind of what I am thinking of... yeah maybe my work hasn’t been the very best quality that it's been, but I’ve been able to grow and take her feedback and turn it into something that's so much better. (Prospective Teacher GL, Focus Group Interview, 11/14/2019)
To the author group, this statement indicated that Alyson’s prospective teachers were shifting to developing an understanding that teacher learning is about growth and improvement and that the assessment system played a role in that shift. Further review of other pieces of data led the group to question how that shift was actually taking place and what the role of rubrics were in the shift. A discussion about the data coded as Power/Authority, Taking Ownership, and Shifting Power (see Figure 2) led to thoughts about rubrics.
Alyson: Both of those piles of quotations [sorted data pieces] are related to how I am using the course grading rubric. But I think they point to places where I am trying to use the rubric to aid the transfer of authority and also places where I am not doing well with that. . . . So, throughout this data we see places where power or authority is shifting between me and the teachers, and I think they are all necessary in this process. And then there are places where the rubric comes in as we talk about the grading in the class. Other times they are not even thinking about how they are graded in this class—they are just talking about teaching. What do you think of this?
Natasha: So, the teachers taking up authority for their own learning—this is not something that just happens. It takes some back and forth where you still are the authority. But I’m wondering about this rubric use.
Alyson: It feels separate to me, in some way. But I’m not sure if it should be?
Natasha: But you can self-assess without a rubric. As educators we see the value in a rubric, and that is why it is there. It is about clarity of expectations.
(Research Team Meeting Transcript, August 3, 2020)
Reading prospective teachers’ statements with the role of authority in mind led to discussions about the use of rubrics and standards to support learning. Alyson used task rubrics and professional standards (e.g., NCTM, 2014) to provide descriptions of the expectations for teaching. However, those same rubrics and standards seemed to usurp the prospective teachers’ personal authority for reflecting on their own teaching and become the guide for what an external entity required of their teaching. Alyson’s constructivist goal was that they develop personal goals for their teaching practices aligned with professional standards. Questions about rubrics as related to prospective teachers’ ownership for learning about teaching lingered in the research team discussions.
The second cycle coding of the fall 2019 data took place in spring 2021 as the research team prepared manuscripts to disseminate their work. Within the codes related to use of rubrics, data points were revealed that caused Alyson discontent and uncertainty with her use of rubrics. In her instructor journal in 2019, she wrote about the prospective teachers’ self-evaluations:
Almost all of these students spoke in what I would term asset based or growth mindset language—they referred to where they felt they stood right now in class and discussed how they knew they were improving. Many used the framework [course grading rubric] and argued their grade based on the framework and referred to phrases within the framework to justify their grades. (Instructor Journal, 10/9/2019)
However, this personal reflection was juxtaposed with statements from her students that indicated assignment rubrics that indicated research-based best practices and Alyson’s use of them may be a hindrance to the prospective teachers’ ownership for learning. For example, during the focus group interview, one prospective teacher said:
We are all very critical of ourselves because we do take it seriously. And I think she is happy we take it seriously, but then, like, if we realize she grades us as didn't meet expectations I think we all were kind of like, “Oh no! Everything was wrong.” (EB during Focus Group Interview, 11/14/2019, emphasis added)
This prospective teacher (EB) was relinquishing power for evaluation to Alyson. Similarly, in GL’s postconference, GL referred to a dynamic technology task she had created for a lesson plan and asked, “Is that along the lines of what you were looking for?” (GL Postconference, 12/17/2019). This type of statement from prospective teachers appeared throughout the data. Alyson reflected on these data, considering carefully how it was that she was talking about the overall course rubric and the individual assignment rubrics as communicating professional standards (e.g., NCTM, 2014) and course expectations.
Alyson: I’ve been thinking about the rubric codes. I don’t know how I feel about the rubric taking such a big role. I guess I’m feeling a little better, but I might still change my mind on that. These teachers are going to get into their own classrooms, and they will not have someone standing there saying ‘This is good’ or “This is bad.” They need some kind of standard to which they are comparing themselves when they are on their own. I almost think that shifting them to thinking about the standard is a good thing.
Natasha: So purposefully asking them to evaluate themselves as a teacher using these rubrics is important. When I started teaching, I did not have any way of thinking about that.
(Research Team Meeting Transcript, April 29, 2021)
As the research team continued work on a manuscript that highlighted the emergence of ideas around rubrics, ideas around rubrics solidified for the group.
Alyson: So the sorting in one of the last phases made me step back and ask, “How am I using rubrics as an authority structure?” It is helping me think about what is the role of the rubric—and I’m battling with that right now.
Jennifer: I was thinking about that after our conversation. As a teacher you have guidelines—you need them—but you feel differently about them than you do about grading rubrics. The circumstances make this muddy.
Natasha: That is the problem—we have to have standards which are shown in the rubric. And prospective teachers need to know what to move toward. Maybe the way we talk about the standards and how we present them is what we need to really work on. We want students to see these as tools that they can use.
Alyson: When I read the quotes in the data, I really wonder what message I am sending about these rubrics. And is that the message I want to send? I’m not sure that it is. I need to sit with this for a little while.
(Research Team Meeting Transcript, May 20, 2021)
This discussion highlights how the idea of professional standards and task rubrics were blurred and often lumped together as functioning in the same way related to authority. As the team continued contemplating these ideas, Alyson considered different ways of presenting rubrics and standards in her methods course.
With manuscripts about this work in different phases (one published, one tabled for later work, and one in preparation to be submitted fall 2021), the research discussions moved in other directions, but statements about grading and rubrics often emerged in discussions. Alyson did not collect data in her 2020 or 2021 methods courses. Although she continued to teach in-person during these terms, the COVID-19 pandemic continued to interrupt in-person instruction. In preparation for writing this article, the research team reflected on all of the changes Alyson had made in her assessment practice in methods.
Natasha: Ham and Kane [2004] refer to “building an accumulation of experience” and comparing the then and now. We have data from 2018 and 2019. How did the role of the rubric change for you over that time?
Alyson: It has been interesting; in my other self-study group, my colleague has been struggling with rubrics. The places where I hear her struggling (like assigning points)—I have decided that is not an appropriate place for me to be struggling. So, how do I use rubrics effectively for what I want to accomplish with my teachers? We started talking about my grading system and ended up in these discussions about rubrics.
Natasha: So, how did you get here? What happened?
Alyson: I feel like the removal of the points allowed the rubric issue to rise to the top. Now I can get deeper into the root of the issue.
Natasha: I see the removal of the traditional grading system to be followed naturally by discussion of rubrics. In our inclusive teaching seminar, rubrics were presented as an equitable teaching strategy. I asked what happens when a student doesn’t fit the mold of the rubric but is still providing really nice thinking.
Alyson: So, do the rubrics then confine? How do they get in the way of being able to meet a student where they are? And it is not that I do not think there should be a standard to meet. But I want a guide to tell students what the minimum is and give ideas of what is possible.
(Research Team Meeting Transcript, April 27, 2022)
Alyson’s statement about her goal for the use of rubrics is the stance she took into her fall 2022 methods course. All rubrics for assignments were renamed feedback guides, rather than rubrics. Feedback guides were presented to prospective teachers as a way to understand what research-based best practices are and to give a guide for how prospective teachers could improve their work. Alyson then used the feedback guides when providing feedback on tasks to highlight areas where prospective teachers were successfully meeting standards and areas where there was potential for growth. However, the lack of points and the framing of “guide” allowed Alyson to give latitude to prospective teachers as they developed in different ways and at different paces. For example, some prospective teachers grew in their use of social justice activities in mathematics lessons where others, who were not ready for incorporating social justice lessons, instead improved in their use of assessments.

Developing Alignment Between Assessment Practices and Teaching Philosophy

Course assessment is complex. It is influenced by cultural norms and instructors’ perspectives on learning that can determine how learners engage with the course (Brubaker, 2015). In this study, the authors conducted a review of two prior self-studies of mathematics methods assessment involving the first author of this article as instructor to provide insight into ways that alternative grading might evolve and to better understand factors that may arise as tensions within an assessment practice. In response to a relatively underresearched trend toward “ungrading” (Blum, 2020), this inquiry begins to inform both how instructors might change their course assessment practices and factors that instructors might consider as they undertake such a change.
Alyson’s initial inquiry began with the goal of aligning her relational (Kitchen, 2005) and constructivist perspective (Steffe & D’Ambrosio, 1995) on teaching with the way in which she assessed in her mathematics methods course following a realization that her assessment practice was contrary to her goals for learning in her course. Although she wanted to support prospective teachers to develop reflective practices with which they could continue to grow, the prospective teachers were not involved in the formal assessment of their practice in her course. The process of assigning grades, either through numerical rubrics or assigning a final course grade, overpowered the feedback for learning Alyson provided and reinforced Alyson’s voice of authority. Recognizing that assessment can be a way to control rather than to inform learning (Kohn, 1993; Pace & Hemmings, 2006), Alyson’s first step toward alternative assessment involved relinquishing control through the removal of numerical signals that dictated an overall final grade.
This initial change (removing point values) and examination of assessment with respect to relational teaching, provided insight for the authors to recognize additional incongruencies between Alyson’s perspective and her practice. Alyson’s response was to seek alternatives for assigning an overall grade for the course that aligned with her perspective. The resulting assessment system implemented in 2019 took up Biggs’s (1996) SOLO framework and incorporated additional opportunities for prospective teachers to self-assess in formative and summative activities, thus building alignment between Alyson’s assessment system and her goals for a relational and constructivist teacher education practice.
Continuing examination of course artifacts from both 2018 and 2019 revealed ideas around authority, including how it is enacted within an assessment system. As ideas about rubrics emerged from data analysis, Alyson questioned how she presented the use of both task rubrics and professional standards in her course. The authors also found, as McClam and Sevier (2010) did, that Alyson’s alternative grading system met with resistance. Although Alyson wanted prospective teachers to take up authority for their own growth as teachers, the prospective teachers still wanted Alyson to tell them whether they were right or wrong in their choices. The prospective teachers’ desire for direction and the ideas emerging from analysis about rubrics led Alyson to consider rubrics as a support for equitable instruction that can be used flexibly to support the individual development of the prospective teachers in her course. By reframing her thinking related to the use of rubrics from a confining tool that limits how feedback can be provided (Andrade, 2000; Wolf & Stevens, 2007) to a guide that communicates expectations and norms to a novice population (Delpit, 1988; Wolf & Stevens, 2007), Alyson has further aligned her assessment practice with her theoretical perspectives on teaching.
Alyson considers these changes a success because of how her discussions with prospective teachers have changed. Prior to 2018, Alyson was often engaged with prospective teachers in conversations about earning enough points to be assigned a particular grade in her course. Since changing her assessment system, Alyson has noted that conversations with prospective teachers are instead focused on how they can improve their practice. Classroom conversations are now more focused on critical examination of individuals’ teaching practices and discussions of how those can be improved. This change mirrors the changes Brubaker (2010) described in creating grading contracts with his students as shifting the focus “from grading to learning” (p. 264) and changing the “intellectual atmosphere of the class” (p. 265) to one of collaboration and problem solving. In addition, both from her own accounts of conversations and from emails received from former students who are now practicing teachers, Alyson can identify ways in which prospective teachers are taking ownership for their learning and focusing on growing as reflective practitioners. One of her 2019 methods students wrote, “This year has gone off with a great start. While I am and will always be growing, it's been so awesome seeing all the lessons I've been through with you pay off in the classroom” (Personal Communication, September 2020).

Implications for the Work of Teacher Educators

We have shared the story of how one mathematics teacher educator learned to improve her mathematics methods instruction through self-study of teaching practice, answering calls for research that attends to teacher educator knowledge in practice (Vanassche & Berry, 2020) and, in particular, adds to literature on teacher educator assessment practices (Schuck & Brandenburg, 2019). Although the authors conducted this investigation in a mathematics methods course for secondary teachers that is framed with constructivist (Steffe & D’Ambrosio, 1995) and relational (Kitchen, 2005) teacher education perspectives, this work informs the field of ways to reframe assessment more generally. Here we discuss implications for how this work relates to the field of mathematics teacher education along with limitations that point to future research.
Through intentional investigation, the authors uncovered ways in which traditional structures, such as numerical grades and rubrics, may influence relationships and learning in a mathematics methods course. For many instructors, institutional structures are perpetuated as course materials are handed from one instructor to another (Jaworski, 2008) or even as one instructor uses the same course materials with a new group of learners. Making explicit efforts to understand teacher educator practices and learning (Krainer et al., 2021; Vanassche & Berry, 2020) required the authors to place an intentional focus on institutional structures (e.g., grading rubrics) that shape instruction and learning. As Brubaker (2010) found grading contracts to be a tool for moving his teaching toward his goal of developing democratic practice, Alyson found reframing the use of rubrics provided more opportunity for prospective teachers to develop as reflective practitioners. This finding points to the need for learning about teacher educator practices to include interrogation of structures that are implemented on the basis of historical use. Proponents of alternative grading systems echo this call for building understanding about existing teacher educator practices along with ways in which reforming those practices might produce more equitable practices for teacher learning (Brubaker, 2010; Buhagiar, 2007; Rojstaczer & Healy, 2012).
Although Alyson notes her assessment changes as positive, the authors note that this study was conducted in a course with a particular perspective and through examination of qualitative data. Different data sources and contexts may reveal self-assessment without letter grades is detrimental to some aspects of learning or to learners with particular characteristics. Others have noted that learning structures provide framing and supports that disadvantaged learners need to be successful in higher education (Delpit, 1988; Wolf & Stevens, 2007). Grades and structures used in grading can support students to understand expectations and monitor their progress in ways that alternative grading systems may not offer. Alyson struggled with recognizing the authority that learners give to rubrics and standards but has also noted the need for these types of support as prospective teachers learn to evaluate their own practice. There is more to be learned about the roles of power and authority held by instructors, grading structures, and prospective teachers in methods courses.
The authors also note that this study was conducted with a small class size and during in-person instruction. In addition, Alyson had opportunities to develop strong and supportive relationships with her teachers prior to this methods course. Future research might investigate how learning takes place when the class sizes are larger and relationships with learners are not so easily developed. The rise of online instruction also brings the question of how alternative assessment structures might be implemented in those settings.
Krainer et al. (2021) stated, “It is a sign of maturity of a field of social research when it not only investigates the growth of others—in the field of education, in particular students and teachers—but also their own actions, in a systematic and theory-driven way” (p. S14). Teaching practices are built on experiences and institutional norms that are often difficult to change. In this self-study, we see how Alyson made changes that challenged norms for instruction and was supported in doing so by interactions with her critical friends, research literature, and systematic exploration of data. Furthermore, we see how one version of “ungrading” (Blum, 2020) provided a way for alignment between the instructor’s constructivist and relational teaching philosophy and her assessment practice, diminishing the dearth of literature on the topic (Schuck & Brandenburg, 2019) and provoking further conversation around the concept.
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