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Both online learning and technology use in professional development is increasing in mathematics education research and practice. The affordances and constraints offered by online professional development platforms, especially in mathematics teachers' learning, continue to be examined. The problem is that online platforms have shortcomings in identifying teachers' needs on students' thinking and supporting them in contributing to each other. Our approach is based on supporting teachers to contribute to each other and follow each other's views. From this perspective, we designed and conducted research on an online teacher training platform (OTTP) in a professional development program. We analysed a collaborative activity of teachers from different provinces of Türkiye. This paper constructs the online learning environment-related features of OTTP's design elements to support teachers' interpreting of students' mathematical thinking under professional noticing.

Introduction

In-service teachers make an effort to find time to come together as a community to exchange their ideas about teaching and share their resources to improve the quality of their teaching [START_REF] Hollebrands | Effective design of massive open online courses for mathematics teachers to support their professional learning[END_REF]. Therefore, learning with technology can be seen as an important tool in the professional development of in-service teachers, especially in times like the COVID-19 pandemic. At that point, online professional development programs open a new window for teachers to provide various learning opportunities in an online environment and bring them together under the roof of the connective learning environment [START_REF] Gonçalves | Massive Open Online Courses (MOOC) to improve teachers' professional development. RE@ D[END_REF]. In this context, online education can enable teachers and facilitators from different cities and regions to meet, discuss, and support each other's development. However, how to design technologies, pedagogical support, contents, and contexts in online environments is a complex situation. In this regard, designing an online teacher training platform for enhancing teacher quality is the main aim of this study.

Researchers handle the role of online professional development in enhancing mathematics teachers' professional skills (e.g., [START_REF] Hollebrands | Effective design of massive open online courses for mathematics teachers to support their professional learning[END_REF], and teacher noticing skill is one of them [START_REF] Fernandez | Prospective mathematics teachers' development of noticing in an online teacher education program[END_REF]. In the most general sense, teacher noticing skill has been defined as the ability of teachers to consider critical situations in the classroom and interpret them based on their existing knowledge and skills. Although researchers handle the noticing skills from different aspects, they agree that teachers' noticing skills affect students' learning [START_REF] Van Es | Expanding on prior conceptualizations of teacher noticing[END_REF]. Among those aspects, the current study is grounded on "Professional Noticing of Children's Mathematical Thinking" with three interrelated subskills-attending, interpreting, and deciding how to respond to such thinking [START_REF] Jacobs | Professional Noticing of Children's Mathematical Thinking[END_REF]. In the first dimension, the teacher identifies the mathematically significant details in students' strategies [START_REF] Jacobs | Professional Noticing of Children's Mathematical Thinking[END_REF]. In the second dimension, the teacher interprets students' understandings when she presents student-strategy-related and research-based reasoning in relation to students' mathematical understanding [START_REF] Jacobs | Professional Noticing of Children's Mathematical Thinking[END_REF]. As for the third dimension, the teacher determines the further moves using her knowledge about students' specific understanding in mathematical situations.

Considering the related literature, in this paper we focused on supporting the development of mathematics teachers' interpreting dimension of noticing skills on mathematical domains considering the framework proposed by [START_REF] Jacobs | Professional Noticing of Children's Mathematical Thinking[END_REF] through involvement in an online teacher training platform (OTTP) in a professional development program. Specifically, the current paper aims to share online learning environment-related design principles to develop such a platform from the sociocultural learning perspective. In other words, the following research questions guided this paper: What are the features of the online teacher training platform designed to support the participants' collective interpreting of students' mathematical understanding?

Method

This study was grounded on a large two-year research project designed to promote middle school mathematics teachers' professional noticing skills and responsive teaching moves within the context of various mathematical domains. Adopting professional development design experiment methodology [START_REF] Zawojewski | Designing design studies for professional development in mathematics education[END_REF] for the research design, the study process consisted of three phases: problem identification and determining tentative design principles, the prototyping phase, and the retrospective analysis phase. The focus of the current study was describing the design principles for developing the OTTP to support teachers' interpreting of students' thinking under professional noticing regarding the volume and angle measurement concept.

Tentative Design Principles

In the project, the design OTTP and the accompanying content are guided under two components on design principles of content and online learning environment. This study focused on online learning environment-related principles. The online learning environment-related design principles are structured through the sociocultural learning perspective (Wells, 1999). From that perspective, learning has emerged as both a cognitive and a social improvement in a collaborative environment. This productive process was based on cultural artifacts in the activities that are oriented with goals. Within the context of online learning, the artifact can be narratives of teachers and facilitators, and the activity is to write and interact in MTeams.

For the online environment, the principle of collaboration within teachers and between researchers and teachers: online learning environments can support collaboration and collective learning for teachers and between teachers and researchers. The online environment should make up the collaboration and group work opportunities. Therefore, the participants can share their ideas and experiences [START_REF] Liyanagunawardena | Design patterns for promoting peer interaction in discussion forums in MOOCs[END_REF]. Second, the principle of synchronized and asynchronized participation: online environments can support collaborative learning with synchronous and asynchronous tools when these tools allow meeting from various places and locations and access anytime from any environment without time restrictions. Third, the principle of personalized feedback: To enable mathematics teachers to focus on student thinking and to reflect on these focused situations in their classroom environment, feedback with the help of personalized explanations/questions containing clues can enable teachers to focus on noticing students thinking and support them to reflect these focused situations in their classrooms. From the sociocultural perspective, online feedback can be considered through facilitators and other teachers in the project. Asynchronized tools can provide opportunities to give feedback to participants that support their learning. For example, [START_REF] Fernandez | Prospective mathematics teachers' development of noticing in an online teacher education program[END_REF] mentioned that feedback at online forums supports teachers in examining students' mathematical thinking profoundly. Fourth, the principle of of participant: teachers' autonomy in access to contents, following and responding to other teachers' and facilitators' comments, and starting a new discussion idea can support their self-learning about professional noticing.

As a teacher training platform for professional development, the OTTP used Microsoft Teams (MTeams) with the project team (teachers, facilitators, researchers) for two years. The project team examined Moodle-like tools and MTeams, which has high communication features, came to the fore as it is easy to use and free. However, the use of MTeams via computers and mobile devices can provide ease of access to teachers. In addition, since various types of documents sharing and storing can be provided, participants can use MTeams as an online resource that they can access whenever and wherever they want. Under the project team, there were channels for the micro-phases of the prototype study.

The content of OTTP involved 17 tasks about numbers and operations, algebra, geometry and measurement, data analysis, and probability, and they were presented in different types: written documents (of one student, more than one student) and video clips (of individual teaching, classroomteaching, peer-interaction, and scenario-based silent video with digital tool/paper-pencil). Implementing a task took approximately 2-4 weeks, depending on the situation/schedule of the teachers. In addition, we conducted a pre-workshop (online synchronized due to the pandemic unexpectedly), a post-workshop (hybrid), and six synchronized online meetings; all were recorded. Due to the COVID-19 pandemic, this MTeams learning-training process was supported via WhatsApp groups.

Tasks in OTTP

Here, we explained a sample from the OTTP. The first task was a student's written solution regarding the volume of a rectangular prism developed by Tekin-Sitrava (2014) (see Figure 1). The second task, developed through a task-based online interview by the researchers, was a video clip (5 minutes) of a student's solution strategies regarding angle measurement using a virtual protractor (i.e., angle measurement activity link on https://tr.khanacademy.org/math/basic-geo/basic-geo-angle/measureangles/e/measuring_angles and angle drawing activity link on https://tr.khanacademy.org/math /basic-geo/basic-geo-angle/measure-angles/e/drawing-angles). For each task, teachers discussed each student's aforementioned work within the components of the framework proposed by [START_REF] Jacobs | Professional Noticing of Children's Mathematical Thinking[END_REF]. In this study, although we focused on the interpreting dimension, the task was implemented on the platform as follows: For the first component of the framework, the facilitator asked teachers to attend to the details of the given students' strategies and to evaluate whether the student's solution was correct. Then, the facilitator prompted questions teachers to interpret the given students' mathematical thinking considering their strategies. The first task regarding the volume measurement was the first synchronous discussion experience for the teachers. The research team, facilitators, and teachers come together to learn how to conduct a discussion to develop their noticing skills. The facilitator held the second task regarding the angle measurement for three weeks in an asynchronous discussion environment. In addition, there was also another volume measurement task as the last task of the OTTP. In all cases, researchers/facilitators as design team members had roles in facilitating and summarizing the discussions in the OTTP.

Participants, data collection, and analysis

First, the project members consisted of researchers were determined. The researchers and facilitators working as faculty members in universities from seven different provinces of Türkiye participated in the study. Project invitations were sent to mathematics teachers in the middle schools where these researchers/facilitators could reach and observe their classrooms, and those who wanted to volunteer from these teachers participated in this project. The current study consisted of 31 mathematics teachers with professional experience of at most 15 years, who worked in public middle schools (grades 5 to 8) in the seven provinces. There were 3-6 teachers from each province, who joined voluntarily. In data collection, we used a need analysis survey, noticing skills and knowledge pretest, and semi-structured interview protocols before the prototype study. During the prototype study, we used video recordings of workshops (pre-and post) and online meetings (8 times), transcript text of MTeams messages, and transcript text of WhatsApp groups (7 groups for 7 provinces, 1 group for all the team) messages, formative evaluation questionnaires. In the end, we used noticing skills and knowledge post-test and semi-structured interview protocols. The pre-test and post-test consist of 8 items in total, two items in each of the learning areas of numbers, algebra, geometry and measurement, data analysis, and probability. We conducted interviews with teachers after the pre-test and post-test. In the data analysis, we determined the development of teachers' domain-specific noticing levels by comparing them with the change in pre-test-post-test levels based on Jacobs et al.'s (2010) professional noticing framework. In this paper, we focused on the data analysis on teachers' collaborative noticing in MTeams messages. For those qualitative data (i.e., MTeams transcripts, video recordings, and other transcripts), we have used a qualitative comparative analysis method considering the social complexity in this research study [START_REF] Strauss | Basics of qualitative research: Techniques and procedures for developing grounded theory[END_REF]. In this context, we investigated how in-service mathematics teachers contributed to the development of each other's noticing skills during the discussions in MTeams. During the analysis, we categorized their collective noticing under three categories: no contribution, low contribution, and high contribution [START_REF] Pynes | Teachers' collective noticing of children's mathematical thinking in selffacilitated collaborative inquiry[END_REF]. No contribution included directly interpreting the student's understanding of the concept without referring to each other's interpretations or elaborating on the students' ideas. The low contribution included teachers confirming what others have said without introducing anything new ideas. The high contribution included elaborating on students' understanding or claiming new ideas considering what the teachers said/write so far in the discussions. The intercoder agreement is satisfied with full agreement with two coders through coding. In this paper, we focused on illustrative examples from the prototype study to present the utilization of features of design principles.

Results

This study addressed examples from the features of design principles for an Online Teacher Training Platform (OTTP) to support teachers' collective interpreting under professional noticing skills. In the following, expected and actual procedures were briefly given with the related principles for the online environment component in Table 1.

Table 1: Design principles about the online learning environment and examples from the prototype Principle Prototype Study Example

Collaboration between teachers and between researchers and teachers

Expected: Collaboration between teachers and among research teams, facilitators, and teachers occurred through MTeams. Besides, we can use MTeams' chat to build a community for collaboration. Actual: Collaboration between teachers and among research teams, facilitators, and teachers occurred through MTeams. Besides, we mainly used WhatsApp groups as a community: one for teachers and facilitator/researcher in each province, one for all teachers and the project team, and one for only the research team for group-based communication.

While discussing content in OTTP, a facilitator wrote a message to encourage quieter teachers in one of the provinces, which is one of the participating provinces, WhatsApp group: "My teachers who comment on MTeams, we follow you with interest. 😊 We look forward to comments and ideas from all of you.🤩 Kütahya group can be even more active! Then we will share ideas again! Lots of love and greetings 🤩"

Synchronized and asynchronized participation

Expected: To support collaborative learning, we can create an environment for teachers where they can participate synchronously and asynchronously. Actual: Since it was difficult to determine a common time for everyone, learning environments were generally based on asynchronous discussion where teachers participated in the discussions from various places at any time without time restrictions when they were available. In addition, as teachers commented simultaneously, sometimes without reading each other's comments and making similar comments, synchronous learning from each other on a limited basis in an online discussion environment.

In further asynchronous discussions in MTeams, Teacher 31 both attended Student Defne's thinking about measuring angle and contributed to other teachers' attending by elaborating her claim. "I agree with my friends' comments that they explained Defne's reasoning in great detail. In the first question, she reasoned correctly in the estimations of the angle measurements, but she had some difficulty in the measurements. I think the reason for this may be because, as our @Teacher 22 said, the protractors we use in the lessons are double-sided."

Personalized feedback

Expected: Teacher complement each other's shortcomings by referring to each other's comments in the online discussion environment. Actual: Teachers, facilitators, and the research team participated in the online discussions to enhance the quality of the discussions and give feedback and personalized explanations/questions containing clue/information regarding the content.

Facilitators gave feedback and support specific to the teacher's needs and content both in synchronous and asynchronous discussions. The Screenshot from the asynchronous angle measurement discussion in below showed that the facilitator shared content-related and researchbased scaffolding to support teachers' interpreting student thinking about using geometrical tools.

As mentioned in Table 1, the principle of collaboration between teachers and between researchers and teachers worked through the procedure of using the mobile messaging app. Since it was practical for communication when the teachers were from different provinces and when they could not get in touch face-to-face during such a pandemic. WhatsApp province groups were effectively used by facilitators/researchers for the daily welcome, announcing and informing, thanking for participation, messaging to encourage quieter participants, supporting technically, organizing online meetings, reflection after sessions, messaging to support someone with COVID-19, and sharing documents. Teachers also used them for asking questions, organizing/calming, and messaging to help other teachers.

As another example in Table 1, the principle of synchronized and asynchronized participation worked through the procedure of starting with productive discussion in synchronized meetings and then studying on different types of contents asynchronously. For this long-term teacher training, after a period of asynchronized discussions, researchers as facilitators conducted synchronous sessions (every 60 minutes) in specific domains that refer to the topic in the content, considering teachers' lack of evidence in attending and interpreting. In the first experience of participating in a discussion on the volume measurement task, teachers wrote comments but did not consider/mention other teachers' views.

When in-service teachers were allowed to share their interpretations about the students' mathematical understanding of the volume measurement, it was seen that they were generally their thinking without contributing to the development of each other's noticing. For example, Teacher 21 said the following about the student's volume measurement understanding, as shown in Figure 1, "Buse (the student) knows that the volume of structures is the sum of the volumes of the unit cubes that make up that structure. She counted the unit cubes correctly, considering the views of the objects from different directions." As shown in Teacher 21's explanations, although she made an interpretation about the student's mathematical understanding of the volume measurement by saying that the student knows the sum of the unit square gives the volume of the shape, she did not establish a common structure with any teacher's comment. In other words, her explanations about the student's understanding did not include any claims that would contribute to the discussion on the student's thinking from different aspects or did not refer to other teachers' ideas. Consequently, her explanation about the student's mathematical understanding of the volume measurement was coded at no contribution in discussions held on MTeams since she did not contribute to the collective noticing of a group of teachers.

Then, in-service teachers met synchronously through the synchronous sessions and were asked to comment on the student's understanding of volume measurement. In the synchronous discussion, the facilitator guided teachers to communicate and collaborate on interpreting students' mathematical thinking. During the discussion, it was seen that they tended to make low contributions to developing each other's noticing skills. For example, Teacher 16 said that "I agree with Teacher 10. The student knows she has to reach the volume by counting the unit cubes; she just found it by dividing it into parts." As understood from Teacher 16's explanation, she expressed another teacher's (teacher 10) comment differently. Consequently, she confirmed Teacher 10's idea and made a low contribution to the development of collective noticing. When we looked at the teachers' collaborative noticing skills about the volume measurement that was held in the last month of the OTTP, it was seen that they made expressed opinions or claims that would contribute to the discussion on student thinking. During the discussion, they examined different students' solutions about the volume calculation that was similar to the task, as shown in Figure 1. For example, Teacher 19 stated: I agree with my friends. I like their solutions as well. Student Aslı made the correct calculation by taking into account the original image. It's nice that she thought in 3D. However, this solution can be problematic for prisms of larger numbers. Student Cansu has fully grasped the volume measurement, has been able to think and embody the shape as a whole in her mind and produce a correct and practical solution to the question. Completing the figure shows that he has a high level of reasoning. On the other hand, Student Banu made completions using a formula, taking into account only the visible parts. We can say that she understood the objectives regarding the volume measurement and produced a solution that many students could solve.

In Teacher 19's explanation, it was seen that she explained the students' understanding of the volume measurement by referring to other teachers' ideas and comments in previous posts, aiming to extend the other teachers' ideas about the student's mathematical understanding. Consequently, she made a high contribution to the development of collective noticing in terms of interpreting by elaborating on other teachers' claims.

Discussion and Conclusion

This paper presented specific features of components for designing online teacher training platforms for in-service mathematics teachers' training via MTeams in their noticing of students' mathematical thinking. The components are the contents that involve principles about learning activities and the online learning environment that include principles about context and support for collaborative learning.

As for design features of the online learning environment and collaborative learning using mobile and computer tools, especially easy-to-use cross-platforms, come to the fore. The first result regarding the environment points out that the integrated use of MTeams and WhatsApp groups allows communication between teachers and between facilitators/researchers and teachers for collaboration. It can be executed when they can share their teaching experiences and individual perspectives about mathematical thinking and elaborate on group members' shared ideas on students' mathematical thinking. In addition, WhatsApp groups can provide coordination in the organization of meetings and the later support of excused participants with instant messaging. Therefore, for the online learning community, collaborative learning can be supported through connection and communication among culturally diverse community members, where cross-platforms are used (i.e., MTeams is used for regular classes, and WhatsApp is used for routinized social connection). Second, online collaborative learning environments support learning and peer interaction with synchronous and asynchronous tools. To do that, facilitators can follow the procedures of beginning with a synchronous discussion with a facilitator guide and continuing with asynchronous discussions to support peer discussion. In this regard, writing mediates collective noticing and sharing of ideas in communication [START_REF] Fernandez | Prospective mathematics teachers' development of noticing in an online teacher education program[END_REF]. In addition, while participants cannot act in writing, reading is another activity in online learning since the participant can think through reading. In addition, personalized feedback can foster collaborative learning when a participant teacher or a group of teachers gets stuck interpreting a mathematical idea. To do that, facilitators should be able to create both research-based and contingency-specific supports.

Question:

  Find the volume of the following structure constructed using unit cubes. The student's way of solution is given below: 6 + 6 = 12 4 + 4 + 4 = 12 Total Volume: 12 + 12 = 24

Figure 1 :

 1 Figure 1: Measuring volume task
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