-

sciences

education

Article

A Holistic Model for Disciplinary Professional
Development—Overcoming the Disciplinary Barriers to
Implementing ICT in Teaching

Alisa Amir

check for
updates

Citation: Amir, A. A Holistic Model
for Disciplinary Professional
Development—Overcoming the
Disciplinary Barriers to Implementing
ICT in Teaching. Educ. Sci. 2023, 13,
1093. https://doi.org/10.3390/
educscil3111093

Academic Editor: Francisco D.

Guillen-Gamez

Received: 20 July 2023
Revised: 12 September 2023
Accepted: 24 October 2023
Published: 29 October 2023

Copyright: © 2023 by the author.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Hebrew Language Department, School of Education, Achva Academic College, Arugot 7980300, Israel;
lilizamir62@gmail.com or zamir62@achva.ac.il

Abstract: What helps teachers overcome technological barriers to Information and Communica-
tions Technology (ICT) implementation in their subject domains? Can a disciplinary professional
development model help reduce these disciplinary barriers? To answer these questions, this mixed-
methods case study examines the change in digital ICT implementation and its barriers among
secondary school first language teachers after the utilization of a holistic model for disciplinary
professional development (language, science, etc.). Ninety-two first language teachers participated
in a professional development program that included a unique instructor profile, theoretical and
practical training, technical support, and ongoing individual and school-wide didactic and peda-
gogical support. The teachers’ experiences and changes in their personal general experience during
their professional development were then assessed via interviews and open-ended questionnaires.
The findings indicate that the unique professional development model largely removed the teachers’
disciplinary barriers. Specifically, during their professional development, the teachers changed their
perceptions of the purposes of ICT in first language teaching in general and teaching writing in
particular, indicating that they realized that ICT promotes their discipline and is not merely a tool
for lesson diversification or intrigue. Furthermore, they recognized that ICT is not an option but an
integral part of teaching in the 21st century.

Keywords: professional development; teachers’ professional learning; disciplinary barriers in ICT;
integrating technology in teaching; first language teaching; teaching writing

1. Introduction
1.1. Study Context

For over a decade, technological reform has been embedded in Israel’s education
system. Since 2010, the education system in Israel has applied a national ICT program
called “Adapting the Education System to the 21st Century”. The goal behind this reform is
to promote integration of ICT into teaching, learning, and assessment processes in schools
and to develop the knowledge and skills required by students in the 21st century [1,2]. Inte-
grating ICT into teaching has become even more critical following the COVID-19 pandemic,
which forced educators to teach online, highlighting the need for digital skills among both
teachers and students as well as the need for appropriate professional development for
teachers [3-5]. Moreover, in recent years, a dramatic shift in educational challenges with Al
developments is being witnessed, forcing educational professionals to rethink, yet again,
their ways of teaching [6,7]

In a study of 391 teachers of Hebrew as a mother tongue, Avidov-Ungar and Amir [8]
examined attitudes toward the integration of ICT in teaching in general and the purposes
of using ICT when teaching a mother tongue in particular. Their findings indicated quite
positive attitudes toward ICT tools, but when the teachers were asked about the extent
to which ICT is used in practice, the average value of a four-point scale of agreement
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(1 =not at all, 4 = to an extent) obtained from the entire sample was 1.60 (with a standard
deviation of 0.54). This indicates the participants” very low tendency to use ICT tools.
In another qualitative analysis of interviews with some of the same 391 teachers, the
researchers found that the teachers perceived the goals of integrating ICT into first language
teaching to mainly involve diversity and curiosity. There was no mention of promoting the
discipline itself. These findings, both quantitative and qualitative, led the researchers to the
conclusion that teachers face a disciplinary barrier to ICT [8,9]. Specifically, they do not see
enough of technology’s contribution to the advancement of the language learning discipline.
Therefore, their technology use is occasional and mainly intended for lesson diversification
and to create interest. These findings indicate the need for a deeper understanding among
teachers that technological applications can greatly promote first language skills, including
writing, and reduce disciplinary barriers. Indeed, ICT tools are not an option but essential
for disciplinary advancement.

Research has established that the key to leading change and assimilation is teachers
who are willing to spearhead that change [10]. Teachers’ professional development is
already a mechanism for the introduction and assimilation of new policies in schools,
making it ideal for the assimilation of ICT as well. This means that there is a need for
professional development that focuses on disciplinary barriers and encourages teachers to
use ICT to advance their field of knowledge.

This case study seeks to examine the impact of a professional development model
for first language teachers on the teachers’ perceptions of the goals of ICT integration in
various disciplines and its role in their teaching. The findings contribute to knowledge
about the degree of effectiveness of professional development in ICT’s integration into
language teaching.

1.2. Stages of Assimilating Technology into Teaching

Incorporating technology into educational practices entails a significant transformation
with two primary phases [11-13]. The initial phase, known as the foundational stage,
focuses on the shift from traditional to electronic teaching methods that align with the
demands of the 21st century. During this stage, teachers utilize technology as a tool to
enhance familiar teaching and learning processes, primarily for activities such as practice,
illustration, and enrichment. However, how technology is employed in this phase does
not result in the desired pedagogical changes (e.g., [14,15]). It is not until the second phase,
referred to as the integration stage, that the seamless integration of ICT tools into the
teaching and learning process occurs. In this stage, teachers design their instruction using
digital platforms and adapt their teaching methods to the digital environment [16-18].

Studies have indicated that most teachers limit their use of technology in the classroom
to basic tasks, such as computer-based practice, surfing the Internet for information retrieval,
and simple data processing. According to the SAMR model, there are four hierarchical
tasks in implementing ICT processes: Substitution, Augmentation, Modification, and
Redefinition. It was found that most teachers remain in the initial and fundamental stages
of technological integration, Substitution and Augmentation, and fail to fully integrate ICT
into their teaching practices as expected [2,11,12,19].

1.3. Incorporation of ICT Tools into Language Instruction

Computer and information literacy (CIL) is defined as an individual’s capacity to
effectively utilize a computer for research, creation, and communication. It encompasses
the technical and pedagogical skills required to navigate computer systems irrespective of
subject matter [20], as well as the ability to manage and evaluate information effectively [21].
These skills include information retrieval, integrating information from diverse sources,
and proficiency in using generic digital applications [2]. In addition to these generalized
skills, there are specific competencies found in CIL that are relevant to various disciplines.
Language instruction is one such discipline that places significant importance on the
integration of technology [11]). Researchers have defended that teaching and learning in an
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electronic environment invite many opportunities for better quality learning of a first and
second language. Indeed, numerous studies delve into computer-aided language learning
(CALL), especially in the development of second language skills: grammar, vocabulary,
reading, writing, listening, and speaking (e.g., [22-24]).

In a study that emphasizes the significant role of ICT in the professional training of
language teachers focusing on teaching syntax, it was determined that the use of digital
tools and electronic dictionaries has a positive effect on students’ mastery of the study
material. Furthermore, the correct use of ICT tools in language teaching creates great
linguistic richness, authenticity, and motivation among the learners [25].

In language classes, students are specifically taught reading comprehension, where
they learn how to find information, merge information, and read digital texts. Therefore, the
use of CIL skills in general and word processors in particular (e.g., to highlight sentences,
cut and paste content, create tables, etc.) is necessary to promote literacy skills. In recent
years, the body of research on the use of technology to increase language learning has grown,
with a particular focus on writing skills. Several studies have shown that the use of ICT
tools such as blogs, wikis, and online collaborative platforms can lead to improved writing
skills among students [26,27]. Moreover, the integration of ICT into language instruction
possesses the potential to foster learner autonomy. This is achieved by providing students
with increased opportunities for self-directed learning and access to a wide array of online
resources. However, according to Akhmedov [28], as previously mentioned, the success
of ICT integration heavily relies on the extent to which teachers believe that technology
can serve and enhance the field of knowledge. Therefore, it is imperative to prioritize
professional development programs that have the power to influence teachers’ attitudes
and perceptions, thus encouraging a shift in their mindset.

The Integration of ICT Tools into the Teaching of Writing

Writing is a fundamental aspect of the learning process within educational institutions.
It is both a means of expression and a learning goal in academic discourse. In language
classes, the focus is often on the acquisition of writing skills, commonly referred to as
“learning to write” [29].

Technology’s rapid advancement highlights its role in the writing process. In particular,
in a computer-mediated learning environment [30], a new writing environment emerges as
a collaborative space where students and teachers work together to shape their writing [31].
The computer plays a significant role in this process, both in increasing the motivation
to write [28] and in offering various functions that promote the development of a new
discourse among writers and their peers [32]. These functions include editing and rewriting
tools, such as cutting and pasting, spell-checking, formatting options, tracking changes,
and receiving feedback from readers. Additionally, the use of computer databases is vital
for writing purposes, such as information gathering and fostering connections.

The use of a computer for writing is in line with approaches that see writing as a recur-
sive process of planning, controlling, and rewriting a literate concept, according to which
the critical consumption of information and the provision of support by communication
colleagues are a basis for promoting literacy in general and writing in particular [33]. In
light of this information, language teachers’ control of the technological tools that serve
writing and their use is not an option, but a necessity that serves their discipline. However,
despite technological progress and its impact on all areas of life, most Hebrew teachers
in Israel are still reluctant to use digital means to promote writing during the teaching of
Hebrew in and out of school [8,34].

1.4. Barriers to ICT Integration

Research typically refers to two main types of barriers that hinder teachers from inte-
grating technology into their teaching in an effective and high-quality manner: external
barriers and internal barriers, the components of which change according to the devel-
opment of technology and its establishment in society and educational systems [35-37].
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External barriers include terminal equipment and hardware and software resources; techni-
cal support; the cultural mindset of the institution; and the technological knowledge and
skills required among teachers according to the changing needs of their subjects of study.
Some see external barriers as first-order barriers, which is especially concerning when
it comes to the lack of end equipment or when existing resources are old and cannot be
optimally used. The barriers are extrinsic to the teacher and include lack of resources, time,
access, and technical support [36]. According to the International Society for Technology in
Education (ISTE), technical support helps teachers “access, create, and use resources and
experiences that contribute to rich, meaningful and authentic learning experiences” [38].
Teachers might encounter technical issues while trying to integrate ICT tools into their
lessons. These issues can range from setting up equipment to troubleshooting software
problems. Adequate technical support ensures that teachers can overcome these barriers
effectively. A study by Ertmer [35] emphasizes that providing teachers with technical
support positively impacts their willingness and ability to integrate technology. Teachers
who are not familiar with the latest technology might feel apprehensive about integrating
ICT into their teaching. Technical support provides them with the guidance and training
they need to become more confident in using these tools.

The internal barriers of teachers are related to a lack of knowledge, age, and expe-
rience. They also include teachers’ attitudes toward technology and its added value to
learning [35,39]. A lack of computer skills and technical knowledge may cause teachers
to experience fear and a lack of confidence, thus preventing them from using ICT in the
classroom. They mainly fear looking unprofessional in front of the class [40,41].

Seniority and age can serve as additional internal disciplinary barriers [42]. While
novice teachers may lack extensive teaching experience, they often possess greater technical
knowledge and exposure to ICT applications [42], whereas experienced teachers tend to
possess stronger pedagogical knowledge but may have limited computer skills. Conse-
quently, experienced teachers might perceive themselves as unable to effectively use ICT
applications due to their age, leading them to prefer remaining within their comfort zone.
Another important internal barrier is related to teachers’ perceptions, such as their percep-
tion of their ability to make optimal use of ICT tools in their teaching, general pedagogical
approaches, and the importance of the comprehensive and in-depth use of technology in
their teaching [11,43]. Per Ertmer et al. [44], in the past, external barriers were the most
significant in delaying the assimilation of technology into schools [39]. But in recent years,
access to high-quality technology resources has increased in schools and, accordingly, so
have teachers’ and students’ degrees of mastery of ICT tools [44]. Against this background,
the researcher of the present study focused their efforts on understanding the impact of the
internal barrier on teachers’ perceptions.

Many studies have shown that teachers’ beliefs about their teaching are integral to the
assimilation of technology. These beliefs include motivation, perceptions of importance,
a sense of ability, a direct connection to the teaching practices they employ, and learning
in which they use technology in their teaching [11,13,26,44—46]. Moreover, teachers who
believe in the importance of technology in teaching manage to “overcome” and address
technical and emotional barriers [37,44]. For example, a study involving elementary school
teachers found that teachers who held constructivist pedagogical beliefs about technology
use had high self-efficacy beliefs about technology use, positively valued technology use,
and had two or more high-level learning practices [11]. In these classes, language skills
received the most attention for technology integration.

Despite these findings, a gap emerges from the results of various other studies. On the
one hand, teachers have shown a great degree of familiarity with and control of ICT tools,
a sense of competence in relation to their ability to use ICT tools in teaching, and positive
attitudes toward the use of technology in teaching. On the other hand, these aspects do
not influence their use of ICT tools when teaching [8,47]. In most teaching processes,
technology is mainly used as an auxiliary tool and not as a qualitatively and meaningfully
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designed process through technological spaces [13] Therefore, teachers do not integrate
ICT into their teaching in a way that will lead to a significant learning change [2,18].

Avidov-Ungar and Amir [8,9] tried to explain this research gap through the existence
of an internal barrier known as the “disciplinary barrier”. Disciplinary barriers refer to
those in teaching disciplines, such as first language learning, mathematics, and sciences,
and express a deep understanding that certain technological tools can explicitly promote
a discipline. Teachers’ perceptions of the goals of integrating ICT into teaching mainly to
promote learning diversity and curiosity mean that they do not always understand this
explicit connection. In their view, technology is not inherent to the discipline’s learning
process and its advancement. This means that if integrating ICT requires a lot of time and
resources and managing technical difficulties, teachers will likely choose not to use it.

Thus, to promote the integration of technology in teaching, it is necessary to iden-
tify the technological ICT tools that best help teachers improve their teaching and grant
them a deep understanding that ICT tools can largely help promote the teaching of their
discipline. Professional development may be a solution to this issue and reduce the
disciplinary barrier.

1.5. Teachers” Professional Development

Professional development, or the constant development of professional knowledge
and skills throughout a teacher’s career [48], is one of the ways to cultivate quality and pro-
fessional teacher learning [10,49]. Teachers expect professional development to contribute
to teaching the implementation of novel processes and tools to change attitudes on various
issues: for example, technology’s integration into teaching [11,50] and the formation of the
teacher’s professional identity [10,47]. By promoting their knowledge and skills, technology
integration and the formation of teachers’ professional identity enable teachers to assimilate
new practices according to the nature of the changes in their discipline.

Despite the substantial importance attributed to professional development, most
teachers lack the pedagogical skill to use ICT in the teaching-learning process because
they have not received enough opportunities for training, and therefore many teachers are
reluctant to use new technology. Hence, professional training is very important [36].

The question arises as to what effective professional development is. Borg [51] pointed
out four dimensions in which the effect of professional development can be examined: the
input dimension, referring to the inputs that the program invested in teachers (i.e., what
was done within the program); the program’s distribution (reach, i.e., how many people
participated in it and the audience its influence reached); the participation dimension (how
many participants were involved in the program’s contents); and the output dimension
(study and evaluation materials). From studies on online professional learning for teach-
ers, a consensus has developed among education researchers that effective professional
development is based on continuous professional learning, active, social, and connected to
practice (e.g., [10,52-54]). In the field of integrating ICT in teaching, the topic of training is
even more complex because it is important to take into account several elements to ensure
the effectiveness of the training, such as the training time and training pedagogy. Training
for the use of ICT tools alone was not found to be effective [36].

Teachers” work characteristics and the opportunities to learn and specialize in teaching
were addressed by the TALIS 2018 international teaching and learning survey, conducted in
48 countries in 2018 among middle school teachers and administrators. The survey included
a variety of questions about several aspects of integrating ICT into teaching. For instance,
had the teachers undergone professional development in the field? Did they feel ready and
able to teach using digital tools? The report indicated that, in Israel, approximately 70% of
teachers discussed participating in professional development activities on “ICT skills for
teaching needs”. This rate is slightly higher than the rate in OECD countries [55]. Despite
this, only about half of the teachers in Israel felt highly competent in their ability to help
students learn through digital technology, compared to about two-thirds of teachers in
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OECD countries. This illustrates the difficulty teachers experience when integrating ICT
into teaching.

It should be noted that most of the described training programs were generic to all
teachers and focused on computer applications and ICT skills for teaching purposes. Ad-
equate, up-to-date, and effective use of technology requires teachers to have advanced
technological and content pedagogical knowledge [56]. They should know how to combine
teaching content with technological tools, based on the unique features and capabilities
that characterize those tools. Teachers must also plan their use in accordance with the edu-
cational task requirements [57]. This process requires adequate professional development
based on pedagogical-technological-content knowledge [58]; exposure to knowledge, teach-
ing practices, or new technologies relevant to the teachers” work [10]; and the adaptation of
these aspects to the field of knowledge.

Teachers have a desire to integrate ICT in their teaching but they encounter barri-
ers. These findings have implications for the training of teachers to become permanent
users of ICT while focusing on the acquisition of IT skills. Since security, competence,
and accessibility have been found to be critical elements for technological integration in
institutions, teachers should be provided with ICT resources including effective profes-
sional development, sufficient time, appropriate training, and technical support. No one
component in itself is sufficient to produce good teaching. However, the presence of all
the elements together increases the probability of an excellent integration of ICT in the
teaching process [36].

In conclusion, the studies reviewed show that to achieve a significant change process
and implement ICT in a broad, high-quality manner in schools, it is imperative to help
teachers address and overcome the disciplinary barrier. Teachers’ professional development
can facilitate educational change by helping them understand the relationship between their
field of knowledge and technological advancements. This aspect of training is intended
to dispel misconceptions and prove that without the use of technology that promotes
knowledge and writing, student learning and skills will be very difficult to advance
over time. It should be noted that by achieving a conceptual connection between ICT
tools and the teaching of a discipline, there is a chance that the other barriers (external
and internal) will lessen. This case study examines a model for first language teachers’
professional development, with an emphasis on writing, to deepen their understanding of
their experience regarding the disciplinary barrier.

1.6. Present Research

The current study was carried out following the COVID-19 pandemic. It lasted about
nine months, which constituted the period of professional development. This study is based
on a process that Israeli first language teachers underwent in participating in a professional
development model specifically for teachers. It examines the extent of the professional
development’s impact on teachers’ attitudes regarding ICT tools in teaching their subject
area. The professional development program focused on providing ICT tools that directly
promote the field of knowledge—teaching Hebrew as a mother tongue—with an emphasis
on writing. The question that formed the basis of professional development was: “How
can professional development for teachers contribute to the integration of ICT tools in the
teaching of writing?” The goals of the professional development were as follows: (1) to
familiarize teachers with ICT tools that explicitly promote their field of knowledge, with
an emphasis on writing; (2) to expose teachers to these tools at their level of experience;
and (3) to assimilate the tools into the teachers’ classrooms. The professional development
was developed by teams specializing in first language teaching, ICT teaching, and teachers’
professional development.
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Research Questions

RQ1. What were the experiences that teachers had during their professional de-
velopment, and how do these experiences express their barriers in integrating ICT into
first language teaching?

RQ2. What is the degree of effectiveness of the holistic model for professional develop-
ment that combines ICT in language teaching with an emphasis on writing teaching, and
are there differences between the participants due to seniority in teaching?

RQ3. How do the teachers who participated in the professional development explain
the effectiveness of the model? We tested this question with a question regarding the
participants’ suggestions for professional development to ensure effective implementation
of ICT tools in first language teaching, especially in writing.

2. Method
2.1. Conceptual Framework and Description of the Professional Development Model
2.1.1. Professional Development Model

The holistic model for disciplinary professional development analyzed in this study
included a 30 h hybrid course guided by an instructor with two specializations. Professional
support included the following components: A WhatsApp group in which all participants
engaged, and didactic and technical support provided by instructors from the Israeli Min-
istry of Education, as described in Figure 1. The professional development model provided
instruction, guidance, and support to teachers in both the subject domain (first language
teaching) and the digital field.

Professional Development Model for Disciplinary ICT Assimilation

Professional Development Program
Hybrid Course

Participants:
Teachers of the same discipline
Common Goal
Common study subjects

An instructor with dual expertise:
in the specific discipline and digital learning
environments and ICT

Individual and school-wide Instant messaging Group
guidance and support (WhatsApp)

Pedagogical Technical
and didactical

Figure 1. Professional development model for disciplinary information and communications technol-
ogy (ICT) assimilation.

(A) The course instructor

The course instructor had a critical role in the model. An important principle was
that the course instructor must have two specializations, one in the field of teaching
(i.e., teaching a first language) and the other in ICT and digital learning environments.
Expertise in the field of knowledge ensured that the facilitators were familiar with the
content and principles of the field, as well as effective pedagogical strategies, curricula, and
student assessment. Simultaneously, expertise in ICT allowed them to effectively integrate
technological tools and resources into the learning process. Practical teaching experience in
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digital environments was also essential, as it provided valuable insights, ideas, strategies,
and best practices for integrating ICT effectively while addressing potential obstacles.

The combination of expertise in the discipline, ICT knowledge, and practical ex-
perience created professional instructors who could effectively support the teachers in
integrating technology into their classrooms. This improved the effectiveness of the pro-
fessional development and helped teachers reduce or overcome barriers in the field of
knowledge. However, the course alone could not provide a holistic answer for teachers.
Therefore, beyond the course, there was also a support and communication framework
featuring a WhatsApp group and school guidance.

(B) Participants

The learning group, defined as the target audience, was intended to be Israeli teachers
of first languages in secondary schools, with a focus on the integration of ICT into their
teaching. This meant that the selected content, whether digital or disciplinary, was suitable
for teaching a first language. The professional development was offered to teachers who
teach a first language and were interested in being part of a learning group of teachers.
The group was not defined as a community, as it does not adhere to the characteristics of a
learning professional community [49].

(C) Instant messaging group

The WhatsApp group, established by the course instructor, was used as a dedicated
communication platform for all the participants in the teacher community as part of the
full support system provided to the participants. The WhatsApp group was not limited in
hours and did not have a single moderator who responded to the group members. Some
of the questions were addressed to the course instructor, and others were intended for
consultation and sharing among colleagues. Participants could ask each other questions
and participate in discussions. Sometimes the course instructor brought to the course issues
that arose in the group.

(D) Individual and school-wide guidance and support

Each participant had the option to receive technological, pedagogical, and didac-
tic support through personalized and/or school-based guidance. This support included
telephone assistance, remote guidance, and even on-site visits to schools. All of these
measures ensured effective communication and support throughout the professional
development process.

This model highlights the comprehensive response, guidance, and full support pro-
vided to each participant who chose to take part in the professional development.

2.1.2. Structure of the Course

The in-service professional development program focused on exposure to ICT tools
that directly promote the field of knowledge (i.e., first language teaching). It had a circular
structure, as depicted in Figure 2.

The circular structure included (1) group meetings in which the teachers were intro-
duced to ICT tools that explicitly promoted the field of knowledge, with an emphasis on
writing; (2) experimentation with ICT tools during the course itself; (3) those tools” imple-
mentation in classrooms; and (4) discussion and reflection regarding the use of technology
in the first part of each meeting. This allowed the teachers to recognize the value and
applicability of using specific technologies in their discipline.

The plenary sessions were in workshop format and had a fixed structure: participating,
studying, practicing, and planning the application in class. In the plenary sessions, the
teachers were exposed to ICT tools that specifically promoted the field of knowledge, with
an emphasis on writing. They experimented with these tools during the meeting, practiced,
and were asked to apply them in class. The next plenary meeting opened with a reflection
and discussion about the teachers’” experiences. Each meeting began with a question: What
ICT tools did you use in the period between the previous meeting and the current meeting,
and what were your experiences and those of the students? The answers to the questions
varied, sometimes through an online questionnaire, an online collaborative board, or a
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quick verbal round of the participants. This structure allowed for a type of follow-up
that helped in assimilation. The teachers were actively engaged in the course due to its
workshop-oriented nature and structural design. The course syllabus was flexible and
often referred to as the “listening syllabus”. The teachers and the instructor developed the
course content collaboratively.

Teachers’
acquaintance
with ICT tools
that explicitly
promote the
discipline

Teachers’
reflections and
sharing their
in-class
experiences as
practice
inquiry

Experiencing
the ICT tools in
the
professional
development
course

In-class

assimilation of
the ICT tools

Figure 2. The circular structure of the professional development course.

The teachers’ participation in the classroom experience was carried out within the
framework of practice research. Practice research aims to examine and improve teach-
ing and learning methods by studying teaching actions and developing tools and skills
based on those actions. The research in this study was based on the assumption that
the knowledge derived from teachers” experiences is fundamentally different from the
academic knowledge created in formal studies. It was personal, applied, and authentic,
closely linked to the teachers’ everyday contexts [59]. The discussions and reflections then
facilitated deeper and more critical thinking regarding the integration of technology in the
field of knowledge.

The professional development was organized by teams specializing in teaching the
field of knowledge, ICT teaching, and teacher professional development. To enable the
teachers to apply what they learned in the course, relevant learning topics related to the
discipline were also selected. This ensured that the content of the course would significantly
integrate into the teachers’ daily lives at school [60].

2.1.3. Research Tool

To address the three research questions, a combined quantitative and qualitative
method was employed. Accordingly, two main research tools were utilized: (1) semi-
structured interviews conducted with the teachers of writing at the end of their participa-
tion in the professional development (10 interviews) and (2) an open- and closed-ended
questionnaire (N = 89).

(A) Semi-structured interviews

To answer the first research question regarding the participants’ experiences with
professional development, we conducted 10 interviews. Each interview consisted of 9 ques-
tions focusing on the description of the course (see Appendix A); significant experiences
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during the professional development; changes and contributions to teaching methods and
student learning processes in the field of knowledge resulting from the professional devel-
opment; attitudes toward the integration of ICT in the field of knowledge; and changes in
attitudes following participation in the course. In this article, the term experience refers
to how events, situations, and phenomena are perceived and interpreted by individuals,
encompassing their thoughts, feelings, and behavior within the context of a specific action.

The interviews were analyzed using Atlas software (Atlas.ti 7.0) based on a phe-
nomenological perspective guided by the principles of grounded theory. Grounded theory
allows for entering the research without a preconceived theory and instead developing
one based on the study of how participants experience and present the phenomenon under
investigation. The underlying premise is that knowledge resides in the meaning individuals
attribute to their experiences. The primary objective of this research was thus to capture
the human experience as perceived and experienced by each participant.

The data processing entailed several stages. The first was initial coding, which in-
volved the identification and definition of initial categories and marked the beginning of
the theoretical sampling stage. The second stage was category development, entailing the
definition of criteria for categories while continuously refining and advancing theoretical
sampling. The third was the refinement of codes and finalization of the category system,
allowing for revisiting and redesigning categories and codes at any time. The fourth stage
was the creation of hierarchies and identification of core categories, which involved estab-
lishing connections between categories and exploring different relationships among them,
as well as identifying central categories that form the core of the analysis. The final stage
was the construction of a theoretical framework based on the preceding steps, integrat-
ing categories, research literature, and theories to address the research questions. Atlas
software again facilitated the creation of a semantic map with graphical representations
that illustrated the interrelationships between codes, the formation of super-categories
and sub-categories, and enabled a conceptual analysis of the subject under study. It also
provided a means to manage the vast amount of qualitative data in the research while
maintaining methodological rigor.

(B) Open- and closed-ended questionnaire

To explore the second research question, which pertains to teachers’ perceptions of the
goals of integrating ICT into teaching their field of knowledge, an open-ended question
was posed to the teachers at the beginning and end of the course: “Why do you integrate
ICT into your field of knowledge?” The analysis of the findings involved a process of
categorizing, organizing, and understanding the data based on prominent, important, and
recurring categories.

To answer the third research question about the effectiveness of the course, the partici-
pants were also given a combined questionnaire (open- and closed-ended) at the end of the
professional development (see Appendix B). For example: “To what extent is the course
guided by ICT professionals who are proficient in the field of knowledge more effective
than a course guided by ICT professionals only?”.

The open-ended questions were analyzed by extracting dominant categories and
sub-categories, sorting the teachers’ answers per these categories, quantifying the number
of responses in each category, and assessing the relative value of each category among all
the responses. The number of responses was greater than the number of participants who
answered the questionnaire, as it was possible to extract multiple answers from a response
that addressed more than one category.

The use of various research tools enabled the triangulation of the findings, the estab-
lishment and strengthening of confidence in the conclusions reached regarding the studied
phenomenon, and the creation of an outline for a model describing how the use of ICT
tools promotes the essence of the involved teachers’ field of knowledge.



Educ. Sci. 2023, 13, 1093

11 0f 23

2.1.4. Participants

This study involved 92 Israeli first language teachers who teach grades 7-9. In total,
the gender distribution of 83% women is similar to that of the general population of teachers
in Israel, in which 82% are women according Central Bureau of Statistics in Israel. Of all
teachers, 58% held a bachelor’s degree (B.Ed.), and 42% held a master’s degree (M.Ed.).
The teachers’ experience ranged from 1 to 45 years; on average, the teachers had 13.74 years
of experience. Further analysis of the participants” experience revealed that 44% had up to
10 years of experience, 37% had 11-20 years of experience, and the remaining 19% were
senior teachers with more than 20 years of experience, as detailed in Table 1.

Table 1. Sample characteristics.

N %
male 77 83.7
Gender female 15 163
. BA 54 58.7
Education level MA 38 413
Tenure M =13.75[1-45],5.D. =9.40
Total 92 100.0

For the analysis of the first research question, which was based on the semi-structured
interviews, a sample of 10 first language teachers from the 92 participants was included. In
the analysis of the second and third research questions, all 92 first language teachers were
included (of which 89 answered the questionnaires).

2.1.5. Research Procedure

The Ministry of Education offered first language teachers the opportunity to participate
in this comprehensive program for professional development accompanied by research.
The proposal was published in the ministry’s “Community of Hebrew Teachers Online”,
which consists of 3546 Hebrew teachers who teach in middle and high schools and aims to
provide teachers with a platform to discuss issues related to the teaching of Hebrew, engage
in professional peer discussions, and share information about professional development
opportunities. The number of participants was limited to 90 teachers from three different
regions of the country (North, Center, and South). The decision to limit the number of
participants was driven by the goal of testing the effectiveness of the model with a smaller
group before scaling it up. Additionally, as the course had a workshop nature, it was
important to ensure that each instructor had no more than 30 participants, allowing for
experimentation and more personalized attention. There was a high level of interest, with
149 teachers expressing interest within 3 days of the call’s publication. Of them, 41 teachers
were interested in professional development in the northern region, 60 in the central region,
and 48 in the southern region. The registration for professional development was closed
after registering 92 teachers. The program was conducted online and included 10 sessions,
each lasting 3 academic hours (145 min). Each session consisted of two parts: a plenary
session focusing on writing-related topics and tools, followed by workshop sessions held
in three Zoom rooms, each facilitated by one instructor. The total duration of the program
was 30 h.

An open-ended question (“Why integrate ICT into your field of knowledge?”) was
posed in the first and last meetings. Additional questions were added to the end-of-course
questionnaire (in Hebrew), which included feedback on the professional development
model and the course itself. Furthermore, at the end of the course, 10 female participants
were interviewed in Hebrew by the research assistant. The interviewees provided their
consent and were given a general explanation of the study’s topic to prevent bias during
the interviews, which were recorded and transcribed.
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3. Findings

This study reports the findings of a professional development course taken by Israeli
first language teachers regarding the integration of ICT into their teaching. The findings
are presented in three subsections, in accordance with the research questions: (a) The
experiences the teachers had during professional development and how these experiences
express their barriers to integrating ICT into first language teaching; (b) The effectiveness
of the model, including reference to seniority in teaching; (c) The explanations for the
effectiveness of the model through suggestions of teachers for an effective model.

3.1. First Research Question

The first research question examined the experiences that the teachers had during their
professional development and how these experiences reflect their barriers to integrating
ICT into first language teaching. The interview analysis reflected the experiences of the
teachers who participated in the professional development, as well as the process of
change the teachers underwent as part of the professional development in reference to
the reduction and removal of external and internal barriers as a precursor to effective
professional development.

3.1.1. External Barriers

The participants expressed, in their own words, how fears of the technological
world, knowledge, and skills, as well as experiencing sophisticated tools, gradually dis-
solved during the professional development course, as can be seen from the following
interview excerpts:

“What helped was that the fear disappeared. I mean the fear of the computer field. I
learned how to explain and make it accessible, and I saw that the demon is not so terrible.
I saw how XXX [the instructor] acted, how he explained clearly and demonstrated to us
[our] study materials.”

“We were taught tools that we can use in the language classes. I was taught all kinds of
tools in the past as well, but this time it was different. In the course, we had an amazing
instructor, and when I needed help in the afternoon or the morning, I had someone to turn
to. I had instructors at my disposal, and they were in full coordination with the instructor
in the course. For example, I composed a test using the side-by-side option—the text on
the left and the questions on the right. I got into trouble, but I had someone to turn to.
This support beyond the scope of the course is very helpful. I really liked the fact that it
doesn’t end when the course ends. It made me not be afraid, to dare and try.”

“Technology and I are not friends, but I realized that the technological challenge is here,
whether we want it or not. The direction is going there, and I can’t run away from it. I
was very afraid of the technical matters. I was afraid that I would get into trouble during
the class, that I wouldn’t know how to use the technology properly, and that I would lose
the students. But to my surprise, I was able to face the technological challenge thanks
to everything I received in the course. We experimented with everything, even after the
course hours. We had a WhatsApp group I could consult, and I could also invite an
instructor to the school to help me deal with the technical problems.”

“Our school has portable computer carts. I never ordered them because I was afraid that |
wouldn’t be able to manage. I gained confidence in the professional development. I felt
that I could deal with the fear I had. The first three times I asked the instructor to be with
me. She guided and helped me. Later, I already activated everything by myself.”

3.1.2. Internal Barriers

Internal barriers emphasize disciplinary barriers or those related to the teachers’ field
of knowledge. In all the interviews, almost without exception, there was some reference
to disciplinary barriers. The participants expressed a deep understanding that certain
technological tools can explicitly promote their discipline and emphasized their personal
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ability to make optimal and intelligent use of ICT tools in their field of knowledge, as in the
quotes below:

“Until I started the course, I thought I needed technology [in class] to diversify the
teaching. I used presentations and videos, but here I realized that diversity is not the main
thing at all. The tools I received from the instructor, who was also a language teacher
himself, directly touched my field. For example, in the field of writing, the wiki that
taught me can greatly help me in promoting writing and also in checking the texts that
are so difficult for me. So we should get on the train early and not late.”

“As soon as the instructor was so professional and introduced us to computerized tools
that are suitable for my field, it aroused my great interest. I realized that I can also use
more recent, relevant, and accurate materials. It also saves me a lot of time in building
materials, and most importantly, helps me to promote the students. I took it upon myself
to lead the entire team to use the tools we received.”

“You can see the sparkle in the students’ eyes. There is more dynamism in the teaching.
You see the interest and curiosity and especially the progress in writing. It does not
become an exhausting and tiring 45-min class. Working on the computer made them
write during the class, correct and rewrite. They could compare their versions on the wiki.
It wasn’t in my regular class. What else impressed me was that they continued to talk
about it at home. An interest was created, and what happens in the classes is relevant
to them.”

“Honestly, I didn’t really understand why I needed ICT in my classes. I'm considered
a good teacher even without it, but the instructor in the course managed to convince
me that the use of ICT is necessary for my field. He himself teaches language in classes.
The examples he gave and the tools he showed made it clear to me that I had to use it in
teaching, not occasionally but regularly.”

“Sometimes I get mad at myself, why did I just now remember, but to be honest, I was
in several training courses at school where we were taught in general. This time it
was different. The whole focus was on teaching the language and especially writing.
We were shown, for example, all kinds of computerized environments that can promote
writing, make comments, and also write collaboratively. It made me realize that there is
no turning back.”

“I experienced a course different from what I had known until now. Everything was
relevant. We were taught things related to our field: reading and writing. Everything
I learned, I could apply in the classrooms. When I encountered difficulty or did not
understand something, I had someone to talk to both within the course and outside of the
course hours. In the WhatsApp group, we shared ideas for lessons. It was very difficult
for me at first, but the course instructor was also available beyond the course hours.”

3.2. Second Research Question

The second research question focused on the effectiveness of the model and whether
there are differences between participants due to teaching seniority. The effectiveness of
the model was measured in several aspects: through the characteristics of professional
support (technical support, didactic support, and an instant messaging group (WhatsApp));
through the concept of effectiveness related to the use of instructors with expertise in ICT
and in the field of language; and through the perception of effectiveness related to the entire
professional development model. Descriptive statistics of professional support, instructor
effectiveness, and effectiveness of the entire model are detailed in Table 2.
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Table 2. Descriptive statistics of professional support, instructor effectiveness, and effectiveness of
the entire model.

M S.D. N
Technical 2.60 0.97 85
Support Didactic and pedagogical 2.64 0.95 81
WhatsApp groups 3.25 1.00 65

Effectiveness of ~ Training effectiveness due
the course to language proficient IT 4.57 0.56 86

instructors professionals

Effectiveness of 447 0.67 85

the entire model

The Degree of Effectiveness in Each of the Support Components of the Model

Paired t-test and correlation analyses results of the characteristics of the professional
support received by the participants are detailed in Table 3 below. Support characteristics
were measured using a 4-level Likert scale (1 = not at all, 4 = to a large extent). The level of
support through the WhatsApp groups (M = 3.23) was significantly higher than both the
scope of technical support (M = 2.53) and the scope of didactic and pedagogical support
(M = 2.64) received by the participants.

Table 3. Professional support descriptive statistics, correlations, and paired t-test comparisons.

Desc1:1p‘t tve Pearson Correlations Paired t-Test Comparisons
Statistics
Technical Didactic fmd Whatsapp Technical Didactic ?md Whatsapp
M S.D. Support Pedagogical Groups Support Pedagogical Groups
PP Support Support PP Support Support
Technical 253 094 81 - -
support
Didactic and
pedagogical 2.64 095 81 —0.485 *** - 0.614 -
support
WhatsApp 101 62  —0.116 0.234 - 3.072 ** 4,437+ -
groups support

% < 0.001, ** p < 0.01.

As stated in Table 3, no. difference was found in the level of technical and pedagogical
support received by the participants, but there was a negative correlation between them
(r=—0.485, p < 0.001), so the higher the technical support, the lower the level of didactic
and pedagogical support. No correlations were found between the scope of support
through WhatsApp groups and the level of technical support or the level of didactic and
pedagogical support.

Two additional statements were used to estimate the effectiveness of the model. The
first related to the effectiveness associated with the use of instructors with expertise in
ICT and in the field of knowledge (M = 4.57) and the second related to the general concept
of effectiveness of the model (M = 4.47). As detailed in Table 4, a significant positive
correlation was found between the two dimensions of effectiveness perception (r = 0.393,
p <0.01). In addition, a significant positive correlation was found between the level of
technical support and the perception of the contribution of instructors” expertise in the
field of knowledge (r = 0.219, p < 0.05) as well as with the overall model effectiveness
(r=0.287, p < 0.01).
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Table 4. Pearson correlations of professional support, training contribution, and effectiveness.

Support Effectiveness of the l;:)fff:e}cl:x];r:ie:es
PP Course Instructors

Model
Training Effectiveness
Technical Didactic and Whatsapp Due to Language Overall Model
Pedagogical Groups Proficient IT Effectiveness
Professionals
Training
Effectiveness of effectiveness
the course due to language 0.219* —0.098 —0.249 -
instructors proficient IT
professionals
Effectiveness of
the entire Overall model = 557 4 0.153 ~0.009 0.393 ** -
effectiveness
model

**p<0.01,*p<0.05.

No differences were found in the level of professional support relative to the gender
of the participants or their level of education; however, it was found that the seniority of
the participants played a significant role in the perception of professional support they
received. As detailed in Table 5, the perception of technical support increased with seniority
(r = 0.466, p < 0.001), while didactic and pedagogical support decreased with seniority
(r=—0.509, p <0.01). It was also found that the extent of use of support through WhatsApp
groups did not depend on seniority.

Table 5. Pearson correlations of professional support, training contribution, and effectiveness with
participants’ seniority.

Seniority

Technical 0.466 **
Support Didactic and pedagogical —0.509 **

WhatsApp groups —0.042

. . Training effectiveness due to 0.239 *

Effectiveness of the entire model 1 .. .
anguage proficient IT professionals
Overall model effectiveness 0.147

= <0.01,* p <0.05.

Table 5 also shows that effectiveness associated with the use of instructors with
expertise in ICT and in the field of knowledge increased with seniority (r = 0.239, p < 0.05).
However, overall model effectiveness was not significantly related to gender or associated
with participants’ seniority.

3.3. Third Research Question

In the third research question, we sought to examine the effectiveness of the model
through the participants’ explanations of the effectiveness of the model. However, unlike
the second research question in which we specified the components of the model, in
this question we asked an indirect question concerning the participants’ suggestions for
professional development to ensure the effective application of ICT tools in the teaching of
the first language, especially in writing. Based on their course experience, the participants
were asked what suggestions they would make to ensure the effective implementation of
ICT tools in teaching Hebrew, particularly writing. From the findings, three key aspects
emerged in relation to professional development: (A) the course instructor, (B) the learning
group, and (C) the comprehensive model.

(A) The course instructor
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According to the participants, it is essential to select an instructor with combined
expertise in both the subject matter and ICT. The instructor should also use technological
tools that align with the specific needs of the field of knowledge. For example, one
participant stated, “Combining pedagogical content with relevant technological tools was valuable”.
The course leader’s teaching practicum, which combines guidance and practical experience,
was also highlighted. As one participant mentioned, “Showing examples from the field of
writing and facilitating hands-on learning allowed us to experience the course”.

(B) The learning group

With respect to the learning group, the participants mentioned four considerations:

B.1 Active engagement: The participants emphasized the importance of being active
learners who apply in their teaching the tools and knowledge acquired while addressing
barriers and challenges that arise from using ICT tools to advance disciplinary goals. For
instance, the participants expressed the value of practical experiences using the tools from
the course and the ability to apply them within their specific field of knowledge. They also
described the need for ongoing discussions and reflections on those experiences.

B.2 Relevance: The participants stressed that the course should be relevant to their
needs as learners and align with the requirements of their discipline. They also highlighted
the significance of activities that can be immediately implemented and the ways in which
ICT tools can facilitate teaching.

B.3 Community building: The participants valued the sense of community fostered
within the learning group. They described a cohesive group dynamic and highlighted the
collaborative nature of their professional development experience. Some gave statements
such as “I felt a sense of belonging to a community of teachers with a shared goal” and “We learned
as colleagues and established collaborations across different contexts”.

B.4 Accessibility and support: The participants emphasized the importance of main-
taining accessibility to the professional development team (supervisors and instructors)
and their availability to address any challenges or difficulties encountered while planning
lessons or using technological tools. They appreciated the comprehensive support pro-
vided through various channels such as the WhatsApp groups, telephone assistance, and
direct consultation.

(C) Preservation of the comprehensive model

Lastly, the participants emphasized the need to preserve a comprehensive model that
offers professional, practical, didactic, and technical support, along with personal and
emotional guidance. They expressed satisfaction with the all-encompassing nature of the
course and the support received in statements such as “This is the first time I have experienced
such comprehensive support; they have thought of everything” and “This approach enables us
to implement innovations effectively. The course, technical support, and the professionalism of
everyone involved were exceptional. They understood our needs”. The participants also stressed
the importance of continuing such professional development opportunities.

(D) Ongoing and continuous training within schools as part of professional development

Ongoing training was highlighted by 21% of the participants, who perceived training
within the school as crucial. They emphasized the role of the school guide as a central
figure for support and guidance during practice and when addressing challenges. The
participants also stressed the importance of integrating training within the classroom and
maintaining a sequence of training to facilitate assimilation and create lasting change.
One teacher suggested, “To ensure the assimilation of the ICT tools learned, I recommend regular
school-based training throughout the year to support our lessons”.

The findings also identified four secondary areas for improvement:

(A) Time: Seventeen percent of the participants expressed a desire for increased course
hours to allow for more in-depth learning, practice, and application of the content. They
further highlighted the need for sufficient time to practice using the learned tools. As
one teacher stated, “The course is excellent, but I need more time to practice and internalize
[what I learned]”.
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(B) Learning in small and homogeneous groups based on ICT knowledge: Of the
participants, 11% suggested learning in smaller groups that are more homogeneous in
terms of ICT knowledge. They believed that smaller groups would enable the instructors to
provide tailored guidance based on the specific needs and varying levels of ICT knowledge
among the participants.

(C) Dissemination of the acquired knowledge: Additionally, 9% of the participating
teachers expressed their role as ambassadors in spreading the knowledge and tools acquired
during the course. They emphasized the importance of creating a training sequence
and introducing the instructor-guide to schools and classrooms to facilitate assimilation
and change at a broader level. Suggestions included involving all literature teachers or
designated representatives to convey the course contents and tools to their colleagues.
One teacher mentioned, “I intend to share what I have learned with all my teammates”.

(D) Practice and experience: Another 9% of the teachers emphasized the importance
of practice and hands-on experience with the tools taught in the course. They considered
practice and application to be integral parts of the assimilation process for the course
contents and tools.

Other factors raised by the participants but considered marginal areas for improve-
ment included increased participation of the beneficiaries in the learning process (6%)
and ensuring the availability of computer equipment to practice and apply the course
content (4%).

4. Discussion

The study focused on examining the effectiveness of a holistic model for professional
development for integrating ICT in teaching. The aim was to eliminate various barriers
faced by first language teachers (as a case study) when assimilating ICT into their teaching,
with particular emphasis on overcoming disciplinary barriers.

In this paper, a barrier type that has not received enough attention in the theoretical
literature was emphasized: the disciplinary barrier. Regarding ICT, this barrier refers to
teachers’ lack of in-depth understanding of the significant advantages of digital tools and
interactive environments for advancing their field of knowledge. The findings from the
interviews (research question 1) consistently revealed references to disciplinary barriers,
with the participants demonstrating a deep understanding that certain technological tools
can explicitly promote their discipline, particularly in the field of writing. They also
expressed confidence in their ability to make optimal and informed use of ICT tools in their
field of knowledge.

Also, previous studies have shown that teachers’ experiences during professional
development can influence their attitudes toward technology use in teaching. For example,
Chai et al. [61] and Kaur [36] found that teachers who had positive experiences during
technology training were more likely to have positive attitudes toward technology use.
Similarly, Ertmer et al. [44] found that teachers who had positive experiences during tech-
nology training were more likely to incorporate technology into their teaching practices. In
the current study, the results indicated that the teachers had positive experiences during the
professional training program, which influenced their disciplinary barriers and perceptions
of ICT use in teaching.

The findings may be attributed to the appropriate teacher training that plays an
important role in integrating ICT into teaching. The recommendations of the literature
on integrating ICT into teaching are that teachers must be provided with effective
professional development, sufficient time, appropriate training, and technical support. It
was also found that no single component in itself is sufficient to produce good teaching,
and the presence of all the elements increases the probability of excellent integration of
ICT in the teaching process [36]

Indeed, the holistic professional development model for integrating ICT into teaching,
which was examined in the study, was found to be effective (RQ 2-3). The model included
a hybrid course guided by an instructor with two specialties, expertise in the subject
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(in this case, teaching a first language) and ICT proficiency, as well as broad support
including technical and pedagogical support and support through an instant message
group (WhatsApp).

The objective behind the development of the model was to create an effective approach
that caters to the domain of knowledge. This approach aimed to eliminate as many
external and internal obstacles as possible while giving particular attention to disciplinary
barriers. One of these disciplinary barriers is the deep-seated notion among teachers that
technological applications can explicitly enhance their domain of knowledge. Another
challenge lies in becoming familiar with technological applications that can significantly
benefit the discipline. This concept is founded on the premise of disciplinary knowledge,
wherein a discipline encompasses not only a specific body of knowledge but also possesses
its own methods of organizing information, thought patterns, and modes of reading
and writing. Disciplinary knowledge also encompasses understanding how to explore a
discipline and its knowledge sources [62,63].

The model was crafted based on this approach, and the perspectives of the participat-
ing teachers regarding the efficacy of their professional development (research questions
2 and 3) underscored the disciplinary dimension on two fronts. One pertained to the
competencies of the training course instructors, while the other related to the fusion of
disciplinary content with the utilization of pertinent technological tools in the field.

The distinctiveness of this model primarily resides in the facilitator, who possesses
expertise in both the domain of knowledge and ICT. Proficiency in the subject matter
and teaching experience guarantee that the instructor possesses comprehensive knowl-
edge of the subject’s content and principles, thus enhancing the likelihood of employing
pedagogical strategies effectively. Concurrently, competence in ICT equips the instruc-
tor to seamlessly integrate technological tools and resources that serve the domain of
knowledge, all the while recognizing the challenges and opportunities associated with
technology-driven teaching in the realm of education. These dual specializations empower
the instructor to gradually dismantle disciplinary barriers. In the present context, educators
who grasp that advancing writing skills necessitates the use of technological tools will
thrive in integrating ICT, even when confronted with diverse obstacles and challenges. In-
deed, the participants attributed the effectiveness of the model to the selection of instructors
with dual specializations in ICT and expertise in the field of knowledge (RQ 2).

The comprehensive approach of the model, which included the workshop nature of
the course, ongoing technical and disciplinary support beyond the course hours, and the
possibility to raise difficulties, requests, and questions in the WhatsApp group, allowed
the group of participants to see the model as an effective framework for professional
development. The level of support through the WhatsApp groups was significantly higher
both in the scope of the technical support the participants received and in the scope of
didactic and pedagogical support. Also, the higher the technical support, the lower the level
of didactic and pedagogical support. No differences were found in the level of professional
support in relation to the gender of the participants or their level of education; however, it
was found that the seniority of the participants had a significant role. As seniority increased,
the participants needed more technical support and less pedagogical support. However,
the support provided through the WhatsApp groups did not depend on seniority.

The effectivity of the model was examined by an indirect question (RQ 3). In
particular, the model created opportunities for the teachers to work collaboratively.
The group was relatively homogeneous in terms of discipline and experience in ICT
integration, which was found to be more effective as well). The interaction between
the teachers in the course itself and the WhatsApp groups contributed to learning and
fostered a sense of security and emotional support within the group. A culture of trust
and mutual respect developed among the participants [10,64,65], and some of them
referred to it as a professional support group.

Based on the results of this study, it seems that a holistic model that includes an optimal
combination of disciplinary knowledge content, the utilization of relevant technological
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tools by a supervisor with two specialties, and technical and disciplinary support are seen
as key factors in effective professional development. A large majority of the participants in
the course expressed a willingness to continue professional growth within such a model in
the coming years and even recommended it to other teachers.

5. Conclusions

Professional development programs provide teachers with the knowledge and skills
needed to improve their teaching practices and student performance. However, not all
professional development programs are equally effective. In a study conducted on continu-
ing professional development (CPD), Avidov-Ungar [10] and Avidov-Ungar & Amir, [66],
found that half of the participating teachers were very satisfied with the provided CPD.
The other half believed that the CPD topics were often irrelevant to their needs, hindering
their ability to learn effectively for various reasons. In addition to the effectiveness of pro-
fessional development programs, there are external and internal barriers that prevent many
teachers from, for instance, integrating technology into their respective subject domains.
The focus of this paper was on disciplinary barriers, which are given less attention in the
literature, and presented a model for professional development that aims to reduce and
eliminate these barriers, thereby encouraging teachers to integrate ICT into the curriculum
within their knowledge domain.

The teachers” experiences during the professional development shed light on the
barriers they encounter. The teachers reported that professional development helped them
understand the necessity of using ICT, particularly in first language teaching with an
emphasis on writing, to advance their field of knowledge. Alongside positive experiences,
the support the teachers received was also crucial, as reflected in the model. Zheng et al. [67]
found that teacher support, including ongoing feedback and coaching, was more likely to be
associated with integrating ICT into teaching. All of these factors instilled confidence in the
teachers regarding technology usage and their willingness to employ ICT in their teaching.
The participating teachers further recognized the professional need for technological tools
to promote their teaching field, beyond the necessity for renewal and updating, to adapt
teaching methods and provide adequate responses to the needs of both the knowledge
domain and learners [10,68].

This professional development model can serve as a framework for effective train-
ing and professional development. The underlying assumption is that by removing the
disciplinary barrier and establishing a pedagogical and didactic connection between ICT
tools and the discipline, teachers will be motivated to overcome external technical barriers
and internal emotional barriers and consider the benefits that ICT brings to their field of
knowledge. This outlined approach signifies a shift in the pedagogical concept, moving
away from a perspective that creates a separation between ICT and the discipline to one that
advocates their combination, with the understanding that technology serves the discipline
rather than the other way around. This ensures that 21st century skills become a means to
advance the discipline rather than an end in themselves.

To further promote the significant integration of technology into teaching, and not
only in terms of diversity or proximity to students’ lives, it is recommended to adopt the
proposed unique model for disciplinary professional development. This model fosters a
deep understanding that ICT tools can greatly facilitate the teaching of a discipline and
enable teachers to use technology in a systematic and intelligent manner, allowing them to
overcome both external technological and internal emotional barriers.

In conclusion, there is a clear fit between the main factor influencing the effectiveness
of the model and the main points for its preservation and improvement, as perceived by
the participating teachers. This study highlighted an optimal combination between the
teaching of the content or the skills learned in the discipline and the relevant ICT tools
suitable for achieving the essence of the field of knowledge and its goals to be an essential
and critical element for success. Furthermore, the instructor of this model should be a
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significant figure who possesses knowledge of technological tools that respond to the needs
of the discipline, thereby creating and integrating an intelligent and optimal combination.

Limitations and Future Research

There are two main limitations in this study. The first is that the research was con-
ducted on one field of opinion. Perhaps if it had been conducted in several such fields, the
conclusions might have been more applicable and generalizable. The second limitation
is that the research focused on teachers who willingly participated in the professional
development course. It would be interesting to examine whether the observed change
would also occur in settings where teachers are required to participate.

My recommendations for future research are derived from these limitations. Notably, a
study that examines the integration of ICT in teaching through a unique disciplinary model
in other disciplines can offer results for comparison. Additionally, testing this model in
different settings not necessarily chosen by the teachers themselves would provide valuable
insights. Another direction for research is to continue monitoring the group of teachers
after the course’s completion to assess the extent to which the principles of integrating ICT
form an ongoing integral part of their discipline.

It is well known that typical professional development may be well received at the
end of the experience and not have a long-term effect on a teacher’s practice.

The professional development was completed in 2022. In a planned follow-up
study, the degree of long-term assimilation among the participants of the present study
will be examined.
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Appendix A. Questions for the Interviewees

1.  Describe to me the professional development in which you participate. What does it
include? What are its components? What are its highlights?

2. Whatis the most significant thing you have experienced in the professional development?

Tell me about a significant experience from the course you are participating in.

What areas of knowledge and language teaching did this course promote in particular?

Has the course changed your way of teaching the first language subject? If so, how?

5. Does the course contribute to the teaching of a first language, and if so, in which areas
of the field of knowledge?

6. If you had to describe two things that distinguish the professional development in
which you participate, what would you mention?

7. Can the tools you are exposed to advance students in the field of knowledge? Where?
How? Explain and give an example.

8.  Have you previously participated in a course dealing with ICT? If so, how is this
course different from the ICT course you participated in before?

9. What are your views on ICT integration in the first language teaching field of knowledge?

10. Has your attitude toward ICT in your discipline changed as a result of your participa-
tion in the professional development? Please provide an explanation.

=
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Appendix B. Mixed Online Questionnaire (Closed- and Open-Ended Questions)

(a) “To what extent is the course guided by ICT professionals who are proficient in the
field of knowledge more effective than a course guided by ICT professionals only?”
(answered on a scale ranging from 1 (not at all) to 6 (to a very large extent);

(b) “And why?” (open question);

(¢) “To what extent did the course contribute to your ability to use ICT tools in teaching
writing in the classroom?” (answered on a scale ranging from 1 (not at all) to 6 (to a
very large extent));

(d) “What changes would you make in order to integrate an ICT tool into the teaching of
Hebrew?” (open question);

(e) “What would you improve in order to integrate ICT tools into Hebrew teaching?”
(open question);

(f)  “Would you like to specialize in a continuation course next year?” (yes/no); (g)
“Would you recommend this course to other Hebrew teachers in this format?” (yes/no).
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