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In this study, we investigated what opportunities for learning and teaching could be created using WhatsApp as a social network to help students prepare for the final secondary-school Bagrut (matriculation) exam in mathematics. Launched by the Center for Educational Technology three months before the Bagrut examination, we initiated WhatsApp groups meant to provide an online review project during which teachers integrated blended learning, and students presented problems with which they were having difficulties. During this initiative, we applied a quantitative and qualitative research model to analyze the teacher's perceptions about what learning and teaching opportunities were created. In this particular report, we focus only on the quantitative.

Introduction

Communication is a necessary and essential component of learning and teaching processes. Plentiful, diverse communication allows students to organize their mathematical thinking; analyze, evaluate, and enhance their ability to express their mathematical thinking consistently and clearly alongside those of others; and make proper use of mathematical language to accurately express mathematical ideas NCTM (2000). During lessons, it is important that mathematics teachers initiate a discourse to promote communication between students and use diverse tools for explaining, making connections, solving problems, and raising persuasive arguments (NCTM, 2019).

"Orchestrating such discourse presents a unique challenge in online settings where discourse usually takes the form of discussions about shared readings or experiences rather than collaborative problemsolving of a mathematical task" (Morge et al. 2020, p. 216).

Teaching and learning mathematics with social networks

Learning via social media can take place in many settings. It invites learners to collaborate in meeting their learning goals by communicating with colleagues over the Web, learning in any environment that social network learning allows, expedite learning as a result of exposure to many, varied learning interactions between the group's partners, anonymous learning, and active or passive learning, among other things [START_REF] Naidoo | Technology for the 21st century: Exploring the use of WhatsApp Instant Messaging for pre-service teachers' learning of mathematics[END_REF][START_REF] Moodley | WhatsApp: Creating a virtual teacher community for supporting and monitoring after a professional development programme[END_REF]. Social networks can also be integrated into student learning processes, and the interactions that occur between teacher and student and between the students themselves allow immediate feedback, improvement of thinking and reasoning skills, more focus on addressing learners' difficulties in learning and understanding processes, and exposure to the mathematical ideas of their peers [START_REF] Biton | Learning and teaching mathematics with online social networks: The case of Facebook[END_REF][START_REF] Freeman | How students communicate mathematical ideas: An examination of multimodal writing using digital technologies[END_REF][START_REF] Greenhow | Learning and teaching with social network sites: A decade of research in K-12 related education[END_REF]. Thus, it is important for mathematics teachers to acquire appropriate technological knowledge about teaching over the social networks, options offered for teaching in this environment, and methods for integrating appropriate pedagogy for optimal mathematics instruction.

Technological pedagogical and mathematical content knowledge

Based on Shulman's work (1986), [START_REF] Ball | Toward a practice-based theory of mathematical knowledge for teaching[END_REF] defined the term "Mathematical Knowledge for Teaching" (MKT) as the knowledge that encompasses areas and levels of school mathematics, supports mathematics teachers' connected ideas, and emphasizes their ability to plan, evaluate, integrate, and manage appropriate mathematical content for teaching. Subsequently, [START_REF] Ball | Content knowledge for teaching: What makes it special[END_REF] proposed six different components of MKT, one of which -Knowledge of Content and Students (KCS)combines knowledge about students and about mathematics. It entails knowing how students think, what mathematical tasks may be easy/ difficult for them, and so on. This type of knowledge requires interaction between specific mathematical understanding and familiarity with students' mathematical thinking. [START_REF] Koehler | What is technological pedagogical content knowledge? Contemporary Issues in Technology and Teacher Education[END_REF] coined the term "Technological, Pedagogical, and Content Knowledge" (TPACK), which is an amalgamation of the three types of knowledge. The concept of TPACK implies that these bodies of knowledge intersect at various levels of complexity, and it encompasses the knowledge teachers require to effectively integrate technology into their teaching [START_REF] Schmidt | Technological pedagogical content knowledge (TPACK): The development and validation of an assessment instrument for preservice teachers[END_REF]. One component of TPACK that is relevant to this particular study is TPK-Technological Pedagogical Knowledge. This is familiarity with the range of technologies that can be integrated into teaching and understanding how their use can affect teaching methods.

Clearly, making use of any web-based social platform requires the teacher to have TPACK: the technological capacity to operate within the platform, the pedagogical skills to use it effectively, and (as goes without saying) the content knowledge they aim to impart to their students.

The "Bagroup" project

The Bagroup project was initiated by the Learning Center for Education Technology for the Ministry of Education to offer the use of the WhatsApp application to high school students preparing for their math matriculation exams ("Bagrut") at all levels. WhatsApp groups of approximately 100 students from across the country (who were not necessarily acquainted with each other) were set up and overseen by a professional, experienced teacher. The project ran approximately two to three months before the date of the exam, during which hundreds of thousands of messages were sent that included scholastic content, questions and solutions, and explanations. The WhatApp-based project offered the advantages of immediacy (students could get an immediate, professional response from a teacher or peer), equality (the entire student body had access), mobile learning (the smartphone supplemented classroom instruction anywhere and anytime), encouragement (strengthened understanding, feelings of capability, and self-confidence) and variety (exposure to a myriad of learning and problem-solving methods).

The study's aim was to determine teachers' and students' perceptions of the project. For this purpose, five research questions were posed, but in the present framework, we focus only on the question: What are teachers' perceptions of the WhatsApp "Bagroup" project learning environment?

Method Setting

Learning in each of the WhatsApp "Bagroup" groups was based on the "blended learning" format, which includes synchronous and non-synchronous sessions (Schwartz et al., 2017;[START_REF] Tella | Globalisation, blended learning, and mathematics education: Implications for pedagogy in tertiary institutions[END_REF]. The group was overseen by a professional teacher to ensure consistency, but most of the learning was peer-to-peer. A learning program was designed specifically for the project, and every day, questions in one of the pre-defined topics were raised and solved within the group. For each subject, two or three 45-minute-long WhatsApp lessons were held in which the teacher presented the topic and emphasized significant points of knowledge. Learning was continuous (24/7) and facilitated in a variety of ways: text messages, voice messages, photos, video, questions, presentations, and more.

Sampling method

A nonprobability sampling method was used based on the availability and willingness of participants to reply to the questionnaire.

Research tools

Four data collection tools were used: (1) Teacher questionnaire distributed at the end of the threemonth learning period that included 11 six-point Likert-type statements and open-ended questions. The questionnaires were constructed together with and validated by a team of mathematics education experts to monitor and evaluate the actions of the participants, particularly because they were strangers to each other at the outset. Out of the 40 participating teachers, 24 responded; (2) informal semi-structured interviews at the end of the learning period (friendly conversations via video chat with three teachers and two project managers); (3) the content of the WhatsApp messages; and (4) observations of four groups of students (chosen at random).

Data analysis

Four-stage data analysis was both quantitative and qualitative and included [START_REF] Corbin | Basics of qualitative research: Techniques and procedures for developing grounded theory[END_REF][START_REF] Creswell | Qualitative, quantitative and mixed methods approaches[END_REF]: (1) quantitative analysis of closed statements in questionnaires; (2) qualitative analysis of open questions in questionnaires and interviews; (3) cross-matching information obtained from quantitative and qualitative analyses; and (4) searching for evidence/episodes from the students' and teachers' messages to corroborate the findings obtained in the previous stages.

Findings

Our quantitative findings of the responses to the teachers' questionnaire are presented in Table 1 (list of statements, and average score and standard deviation of each; (internal reliability, α =0.785). Figure 1 illustrates the distribution of answers. For ease of presentation, the Likert scores were divided into three levels (agree, somewhat agree, disagree) and the respective percentages are indicated.

In the first category, "Contribution to learner's emotional needs," all the teachers agreed or somewhat agreed that it reduced students' fear of making mistakes, the majority agreed or somewhat agreed that it allowed them to meet the specific needs of each student, and they all agreed or somewhat agreed that they were able to successfully track their students' progress. However, the matter of written vs. verbal explanation did trouble the teachers as only about a quarter believed that written discourse is preferable over verbal discourse (a little over a third somewhat agreed).

In the second category, "Factors that promote learning in the WhatsApp environment," all the teachers agreed or somewhat agreed that the lesson setup with WhatsApp was quite different than a regular lesson, that WhatsApp would become an integral tool for future mathematics instruction, and that teaching through WhatsApp improved their familiarity with the technologies available for teaching math. However, there was some difference of opinion regarding whether students invested more time and effort in learning compared to students in a regular classroom": although over four-fifths agreed or somewhat agreed, almost a fifth disagreed. In the third category, "Factors that inhibit learning in the WhatsApp environment," about a third of the teachers agreed and over half somewhat agreed that some mathematical content cannot be explained via WhatsApp." With respect to the last statement, "I could not manage to generate collaboration between students like I do in a regular class," note that this is a "negative statement," meaning that agreement illustrates a disadvantage. Almost 80% agreed or somewhat agreed with the statement meaning that only about a fifth did not find encouraging collaboration to be a problem.

Discussion

Because learning opportunities are created through the interactions of (at least) tasks, teaching, and students, measures of learning opportunities will need to develop through analyzing interactions among these factors and describing how some interactions help students achieve a specified learning goal more than others (Cai et al., 2020. p. 19).

The aim of this study was to investigate teachers' perceptions of the WhatsApp Bagroup program environment as a lever for learning and teaching opportunities. Analysis of the teacher questionnaires gives the overall impression that the teachers feel the program does indeed address students' emotional and scholastic needs perceived by them.

Emotional needs

The program involved interaction between students and teachers and between students and their peers through respectful communication. Each student's ideas were taken seriously and everyone had the opportunity to ask questions, make statements, and express their ideas. These have been shown to be necessary for a successful learning atmosphere [START_REF] Chapin | Classroom discussions: Using math talk to help students learn, grades 1-6[END_REF].

The first category of statements was to determine whether the teachers believed this platform met the learner's emotional needs. Overall, the response was favorable. Teachers believed that it allowed them to meet the specific needs of each student (4.04): most (70.8%) agreed; 25% somewhat agreed with the relevant statements. Only 4.2% disagreed. Similarly, fully 94.8% felt that the platform allowed them to successfully explain concepts or understand their students' difficulties (37.5%:

Contribution to emotional needs Factors that promote learning Factors that inhibit learning agree; 58.3%: somewhat agree) and only 4.2% did not. Results also showed that 100% of the teachers managedeither fully (70.8%) or somewhat (29.2%) -to properly track their student's progress through the WhatsApp discourse (3.83), a factor that would help meet students' emotional needs.

All the teachers either fully (54.5%) or somewhat (45.5%) agreed that the platform freed students from the fear of making errors (average 4.14), clearly a factor in meeting students' emotional needs. However, there seemed to be some hesitancy regarding whether the written discourse was efficient enough to meet student needs, as over a third (37.5%) disagreed with the statement "The written discourse in WhatsApp is preferable over the verbal discourse in a regular class" (average 2.5). Only 25% of the teachers fully agreed that was preferable and 37.5% somewhat agreed.

Overall, it seems that the teachers' personal approach to the students, meeting needs, and providing a feeling that any question is valid encouraged learning and provided emotional support.

Scholastic needs

Most of the teachers expressed satisfaction with their ability to track students' responses and explain mathematical concepts over the platform, thus meeting their students' scholastic needs. However, many did not agree that written discourse was preferable (see above).

Regarding how much students invested in learning in this platform, most of the teachers agreed (45.8%) or somewhat agreed (37.5%) that the students in this project invested more time and effort in learning compared to students in a regular classroom" (3.38); about a fifth (16.7%) disagreed.

Challenges to teachers

It is not surprising that 87.5% of teachers fully agreed with "The lesson setup with WhatsApp differs from that of a regular lesson" (average 4.92), as an internet chat platform is clearly different from frontal teaching (even over the internet, such as with ZOOM), since all answers must be composed in writing. Regarding their success (or not) in explaining the content over the platform, it seems that the majority of teachers had difficulty, as a third of teachers agreed (37.5%) and over half of them somewhat agreed (58.3%) with "Some mathematical content cannot be explained via WhatsApp" (average 3.29). Only 4.2% seemed to have no problem explaining content over the platform.

Finally comes the issue of successful student collaboration (average 2.92). Only 20.8% of the teachers responded that they had no problem getting their students to collaborate, 41.7% seemed to have some problems with this, and over a third (37.5%) reported that they could not manage to generate collaboration between students like they do in a regular class.

Nevertheless, despite these challenges, all teachers believed (82.6%) or somewhat agreed (17.4) that WhatsApp (or similar) will become an integral tool for teaching math in the future (average 4.61). Furthermore, all the teachers responded that teaching through WhatsApp improved their mastery with technologies available for teaching math (66.7% agreed, 33% somewhat agreed, average 3.96).

Conclusion

Naidoo and Kopung (2020) emphasized the contribution that collaborative learning via WhatsApp made to pre-service mathematics teachers: it encourages ubiquitous, prompt, and anonymous mathematical learning. In the present study, in-service mathematics teachers are teaching students whom they have not met before, and the teachers identified a similar contribution to the students alongside its contribution to them as mathematics teachers. The majority of teachers reported satisfaction with the program: it allowed them to track student progress, assisted them inefficiently in solving problems, and helped them identify where students were having difficulty. They also felt that it helped meet students' emotional needs because students were not afraid to make mistakes, and they received an appropriate and immediate response to any difficulties according to their specific needs.

The teachers seemed to feel that the program increased their TPK [START_REF] Schmidt | Technological pedagogical content knowledge (TPACK): The development and validation of an assessment instrument for preservice teachers[END_REF] because they were forced to become familiar with a variety of innovative teaching-learning processes in technological environments and gain experience in how to teach, explain, and present mathematical processes and concepts. Nevertheless, the environment posed some challenges: for example, not all mathematical content is appropriate for this environment and written discourse is not always an alternative for verbal discourse to fully explain some concepts.

These and similar programs may help predict learning or teaching responses that have not yet been identified. Similar studies may assist in shaping future research into technological integration into formal education, leading to the introduction of solutions to ongoing educational problems or altering prevailing educational norms and methods towards more beneficial applications.
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 1 Figure 1: Levels of teachers' agreement with statements concerning their experience teaching mathematics via WhatsApp

Table 1 : Averages and standard deviations of the components and statements that relate to teachers' experience in teaching mathematics via the WhatsApp "Bagroup" project Statement Av. SD Category 1. Contribution of the WhatsApp environment to learner's emotional needs
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