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This paper reports on a study that follows math teachers throughout their experience of designing a chapter in an e-textbook. It aims to understand how the interaction between teachers participating in a design and digital resources process might contribute to teachers' TPACK developmental stage. The theoretical perspectives that guided the study were: the Documentational Approach to Didactics and the TPACK developmental model stages. Adopting qualitative methodology, we identified the resources used by the teachers and characterized the development of TPACK knowledge. The data were collected through a professional development course that was designed for the purpose of this study. The findings indicate that the teachers gleaned resources from diverse sources out of different considerations, and the mathematics teachers' TPACK showed progress at different stages of the developmental process.

Introduction

The 21st century has seen a rapid proliferation of available digital resources. Today, mathematics teachers have a wealth of digital and traditional resources at their disposal for teaching mathematics. Many developers and educators see the potential for digital resources to "influence and transform particular educational processes and practices" (Pepin et al., 2017, p. 645). One of the common digital resources is e-textbooks. These have become popular among math teachers [START_REF] Usiskin | Electronic vs paper textbook presentations of the various aspects of mathematics[END_REF]. In the era of e-textbooks, designing and adapting content is increasingly possible. One of the advantages of e-textbooks enables their design not only by a single author but by a group of teachers [START_REF] Gueudet | Collective design of an E-tExtbook: Teachers' collective documentation[END_REF]. Opinions stressing the advantage of positioning teachers at the center of the design process are on the rise [START_REF] Trouche | Open educational resources: A chance for opening mathematics teachers' resource systems?[END_REF]. [START_REF] Koehler | What is technological pedagogical content knowledge (TPACK)? Contemporary issues in technology and teacher education[END_REF] support the idea of teachers as designers and acknowledge that teachers actively adapt to changing conditions. They emphasize that the knowledge domains of the Technological Pedagogical Content Knowledge (TPACK) is the knowledge that occurs when three main knowledge domains intersect. While research on teachers' use of technology is well developed, research on teachers' use of e-textbooks is still developing [START_REF] Pepin | Refining teacher design capacity: Mathematics teachers' interactions with digital curriculum resources[END_REF]. Studying with e-textbooks is a dynamic model in which the learning object is incorporated into additional resources, such as textual, graphic, video and audio information. Given these qualities, it may be assumed that students will be more involved in the learning process (Wijaya et al., 2021). This study focused on understanding how mathematics teachers design an Eculdian geometry chapter in an e-textbook to be learned through an inquiry-based learning approach. Our goal is to identify how and why teachers choose resources to design the chapter, and to examine the professional development of the teachers as a result of their involvement in designing the chapter. The theoretical perspectives that guided the study were the framework of the Documentational Approach to Didactics [START_REF] Gueudet | Towards new documentation systems for mathematics teachers[END_REF], a holistic approach to teachers' work that was adopted to identify how the teachers chose and employed resources; and the TPACK developmental model [START_REF] Niess | Mathematics teacher TPACK standards and development model[END_REF], a framework for assessing the development of teachers' integration of technology in the classroom across five progressive stages: recognizing, accepting, adapting, exploring, and advancing. At the time of writing, according to our knowledge, studies that investigate the interaction between these frameworks are rare. The research questions were as follows:

1.

What were the major resources used by the teachers to design the chapter in the e-textbook, and what were their considerations?

2.

What are the implications of the design process concerning their TPACK developmental stage?

Theoretical frameworks

The documentation approach to didactics

To examine the design process, we used the Documentational Approach to Didactics [START_REF] Gueudet | Towards new documentation systems for mathematics teachers[END_REF]. Its primary goal is to understand teachers' professional development by studying their interactions with the resources they use and design for their teaching. In this article, the term "resource" is defined as "all the resources (e.g. digital, interactive, non-digital/traditional text) that are developed and used by teachers in their interaction with mathematics for teaching and learning, inside and outside the classroom." ( Pepin et al., 2013, p. 929). Mathematics teachers interact with a curriculum and other resources in their daily work. Their work with resources includes selecting, modifying, and creating new resources. This creative work is termed teacher documentation work.

During the interaction with a particular resource or set of resources, teachers develop their particular schemes of usage with these resources. These are likely to be different for different teachers, depending on their dispositions and knowledge. Documentation work seeks to characterize resources, mathematical tasks, designing, technological resources, and time that the teachers use to carry out their practice. Our choice to analyze teachers' documentation work stemmed from the importance attributed to the design of e-textbooks in which teachers' interactions with various resources facilitate their learning and collective work [START_REF] Gueudet | Collective design of an E-tExtbook: Teachers' collective documentation[END_REF][START_REF] Pepin | Re-sourcing teachers' work and interactions: A collective perspective on resources, their use and transformation[END_REF].

TPACK developmental model

The model of [START_REF] Niess | Mathematics teacher TPACK standards and development model[END_REF] postulates that teachers progress through a five-stage developmental process when learning to integrate a particular technology into teaching and learning mathematics. The stages are described and visually represented in Niess et al. (2009, p. 10) and reproduced here:

1. Recognising (knowledge), where teachers are able to use the technology and recognise the alignment of the technology with mathematics content yet do not integrate the technology in the teaching and learning of mathematics.

2. Accepting (persuasion), where teachers form a favorable or unfavorable attitude toward teaching and learning mathematics with an appropriate technology.

3. Adapting (decision), where teachers engage in activities that lead to a choice to adopt or reject teaching and learning mathematics with an appropriate technology.

4. Exploring (implementation), where teachers actively integrate teaching and learning mathematics with appropriate technology.

Advancing (confirmation)

, where teachers evaluate the results of the decision to integrate teaching and learning mathematics with appropriate technology. Figure 1 shows that the TPACK of teachers with sufficient background in pedagogical content knowledge (PCK), is enhanced as they progress through the model [START_REF] Niess | Mathematics teacher TPACK standards and development model[END_REF]. The figure also illustrates how the constructs of content, pedagogy and technology intersect through progression along the different stages of the TPACK developmental model. The transition from one stage to another does not display a regular, consistently increasing pattern .

We adopted Niess et al.'s TPACK developmental model because we assumed that teachers could be at varying levels of the developmental stage depending on the type of digital technology they use. We felt that it would be beneficial to use that framework to provide insights into teachers' TPACK development through their choices and use of resources in a rich digital technology environment. We postulate that the design process influenced the level of TPACK developmental stage of teachers, leading to enhancement or transformation when they eventually adopted digital technology.

Methodology

Seven middle school teachers of mathematics holding at least a bachelor's degree in mathematics education participated in this study. The teachers use of e-textbooks for teaching was relatively limited compared to the use of printed textbooks. It was the first time they were involved in the process of designing tasks in an e-textbook. The data were collected through observation, gathering documents and tools, and interviews with the seven teachers. The goal was to obtain information on their considerations in selecting resources and to provide insights into the teachers' TPACK development at varying levels of developmental stage. The study was conducted as part of a 30-hour professional development course, held once a week for two months. The course focused on inquirybased learning (IBL). In particular, the course discusses the rationale for using IBL, practical use of IBL in the classroom, and examples of questions that prompt IBL. In addition, the course involved sessions that discussed the use of digital technology for learning and teaching mathematics (GeoGebra and GoFormative). After the course, the teachers embarked on their first experience as designers. At this point, the researchers observed and examined the process and stages of design undertaken by the teachers, focusing on the types of integrated resources and monitoring TPACK development stages .

Data analysis

To analyze the data, we based our methodology on the principles of reflective investigation [START_REF] Pepin | Re-sourcing teachers' work and interactions: A collective perspective on resources, their use and transformation[END_REF]. The first element was the extensive collection of the resources used and produced in the design process; we collected the documents and the e-textbook that were developed throughout the course. The second element was confronting the teachers' views on their documentation work and the applicability of their work, for example, from the collection of material resources from the teachers' practices in their classrooms. The observations were complemented with data from interviews with the teachers for identification and monitoring progress through a five-stage developmental process.

Results

The results presented here include: (a) a description of the type of resources used by teachers, and the considerations that guide teachers in their selection, according to the theoretical framework of the DAD [START_REF] Gueudet | Towards new documentation systems for mathematics teachers[END_REF]; (b) identifying distinct profiles of teachers' TPACK development inorder to assess the extent to which the design process supported teachers' development, through using Niess et al.'s developmental stage model of TPACK.

The results describe the types of resources and their use.

We will present selected examples of the resources the teachers used throughout the design process. These examples were mentioned during the course, were documented on various occasions in the course of the seminar, and were raised during interviews with the teachers:

a. The Ministry of Education curriculum -the teachers work according to this program as it is available to them on a daily basis throughout their teaching. Teachers saw it as an authoritative resource requiring or demanding total commitment.

b. Textbooks -a source that is available and reliable for them. In the main, teachers rely on textbooks for their teaching and these also include examples and questions designed for students.

c. Websites -The seminar had access to computers and internet connection. The teachers took advantage of the free access to computers.

d. Materials from colleagues -ready-made materials the teachers obtained from senior colleagues. The teachers relied on the materials from colleagues as a resource to assist them in forming ideas for creating tasks.

Results relating to the developmental stage for mathematics teachers' TPACK

Observing the developmental stage model of TPACK, "Mathematics Teacher Development Model" [START_REF] Niess | Mathematics teacher TPACK standards and development model[END_REF], we noticed four distinct profiles of TPACK: Recognizing, Accepting, Adapting, Exploring. First, we will present data in a table, and then we will present data and excerpts from interviews with the teachers and an explanation of the data. 

Accepting

The course helped the teachers see the benefits of using an etextbook and GeoGebra; the teachers acquired new knowledge on how to implement the e-textbook and GeoGebra. Six teachers voiced their positive opinions on using e-textbooks in their classroom.

Teachers see the benefits of a technology that can be used in their lessons and they have a generally positive or negative attitude about using technology or not.

Adapting

The teachers experiment with the design of inquiry tasks within the e-textbook: they look for the tasks in the resources available to them, present the task to their colleagues, receive feedback and make sure that it fits the classes they teach. Some of them have re-designed the e-textbook following the feedback they received from their colleagues.

Teachers have the means to use or reject technology for learning/teaching mathematics.

Exploring

Two teachers, who teach in schools that encourage teachers to integrate technology, redesigned the inquiry task, implemented them in their classrooms, and discussed with the other participants the students' solutions within the etextbook. They shared their successes and challenges in integrating the e-textbook and examined together which topics are suitable to be taught using digital technology.

Teachers can integrate technology for effective learning of new subjects in mathematics.

Recognizing stage

This stage mainly happened at the beginning of the PD course. At this stage, the teachers presented tasks prompt inquiry-based learning they have prepared. The tasks were prepared in a way they can be solved without the need of digital tools.

Noha (pseudonym) stated, "I'm aware of GeoGebra and e-textbooks, but I don't know if I could use them, per se; they require internet connections. It's not always possible at my school."

Noha's utterance indicates that she is at the recognizing stage. It seems that Noha is able to use the digital tools -Geogebra and e-textbook. However, what prevent her from integrating the digital tools were a technical issue rather than pedagogical consideration.

Accepting stage

This stage appeared once the PD course progressed. At this stage, teachers form a favorable or unfavorable attitude toward teaching and learning mathematics with an appropriate technology.

Ali (pseudonym) said: "Personally, I had insufficient knowledge about the GeoGebra software even after being exposed to it during the course. I think math teachers should know how to use this software, which I feel could help in teaching."

Although Ali admits he has insufficient knowledge of using GeoGebra, he does not express a negative position toward integrating it into teaching mathematics. More than that, Ali believes that digital tools may serve as a suitable tool for teaching mathematics.

Another teacher, Noha, said: "I think we should use technologies for certain subjects to make learning easier for the pupils. For example, that software, GeoGebra, after seeing how much it can help us in teaching."

Noa's utterance shows she has a positive attitude toward using GeoGebra software. It seems that she formed this attitude after she experienced Geogebra during the course.

Adapting stage

At this stage, the participants start demonstrating understanding of the benefits of using digital tools for teaching and learning. They start integrating their e-textbook in their classrooms. Abas (pseudonym) said: "Let's look at this inquiry task. This task is intended for 9th graders. In the classroom, it is not easy to apply it without the help of GeoGebra. It becomes more understandable by using GeoGebra."

Ali, who felt unsure about integrating the GeoGebra: "I have an inquiry task here in the etextbook: 'make conjectures about the sum, and the difference of two functions after you have graphed them.'"

This teacher experimented with designing inquiry tasks in the e-textbook. The teacher is aware of the technology options that may help him in teaching.

Exploring stage

The exploring stage corresponds to a phase where teachers identify which technology to integrate in a lesson. They then implement and reflect on teaching and learning through the use of technology. Abas (pseudonym) said: "I exposed the students I teach to inquiry tasks using GeoGebra because I know how to use GeoGebra and I also taught the students how to use it."

Another teacher, Maram, who shared her first experience with an e-textbook, described her experience by saying :

"The lesson was held in the computer lab. A parallelogram was displayed on the screen. I asked the students to draw the short diagonal (of the parallelogram). It was the first time I used the etextbook. I wanted to know whether students knew how to use the e-textbook."

The purpose of using this technology was to allow time for her and her students to practice the technology. This teacher can be considered to be in the exploring stage in the TPACK developmental stage model [START_REF] Niess | Mathematics teacher TPACK standards and development model[END_REF] as they were actively integrating appropriate digital technology into teaching and learning mathematics.

The results of this study show that seven math teachers' TPACK stage rose. These results are interpreted as evidence that the teachers are at different stages of TPACK development when designing new materials for the purpose of mathematics instruction. However, some of them have reached an advanced stage in the development of the TPACK (e.g., the Exploring stage); this stage indicates that they improved following their experience in the design process. The fact that teachers did not achieve higher TPACK levels in this limited amount of time at the highest -Advancinglevel, indicates that teachers actually challenge the traditional curriculum by engaging students in learning new topics using technology, while eliminating some of the topics traditionally taught. At this level, teachers take a critical stance to teaching and learning mathematics and science in the traditional way, and recognize that important, innovative topics may be presented using new technological tools (Niess at el., 2009).

Final remarks

The study's focus was on the teachers' design processes to identify the resources that are used by the teachers and the effect of the design process on their stage of TPACK development. The study provides insights into the possible resources that mathematics teachers can use to design e-textbooks. We present the initial findings that indicate how the math teachers' exposure to and experience with diverse resources impacted their TPACK levels of development. The results indicate that all seven teachers experienced seeking and choosing different resources based on various considerations. The teachers' involvement in the design process contributed to enriching their knowledge. For example, they recognized the advantages of the e-textbook for enhancing their teaching. None of these teachers had prior experience with e-textbooks design, and all seven had similar experiences with digital tools for learning and teaching mathematics, yet their design process revealed quite different views and uses of digital technology. Most teachers agreed with the benefits of using mathematics e-textbooks. Teachers' involvement in designing e-textbooks seems to help them rethink issues related to implementing digital technology. Studies conducted about teachers' selection of resources and classroom practices support our conclusion concerning teachers' choice of design being linked to their beliefs and teaching practices (e.g., [START_REF] Naftaliev | Prospective teachers' interactions with interactive diagrams: Semiotic tools, challenges and well-trodden paths[END_REF]. The e-textbook design process provided mathematics teachers with a choice of resources and more opportunities to learn technologies through exposure to more digital technology; increased hands-on experience with these technologies aided the development of the TPACK stage because the focus of the design was on the digital environment.

With respect to the effects, we witnessed the design process leading to a greater focus on digital technology. Moreover, teachers indicated that this technology allowed them to feel ownership of the tasks they designed and their ability to decide to use them in their teaching. Bringing technology into the classroom has a positive impact on the quality of teaching [START_REF] Wijaya | Factors affecting the use of digital mathematics textbooks in Indonesia[END_REF].

Every teacher has a different experience and a different background, operating in an environment with different opportunities and challenges as far as concerns the school in which they teach, and their personal tendencies and preferences. All these factors influenced the teachers' involvement in the study. The teachers were also at different levels of development. In practice, the teachers adopted different roles for themselves as designers (e.g., looking, choosing, combining) and through their designs, they targeted different forms of TPACK knowledge. This depended on their conceptions of the variety of technological resources available today.

Finally, we cannot ignore the limitations of this study. The generalizability of the findings of this study is lower than the random sampling because we selected participants holding a bachelor's degree. Therefore it can be argued that they have a sufficiently strong pedagogical content knowledge. The TPACK stage found in this study requires further validation as this study is limited to one team of seven teachers designing an e-textbook. We acknowledge that the number of participants was small and that it is necessary to conduct a study with a more significant number of participants, so that the teachers' design process for different kinds of can be further analyzed.
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