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Introduction
Teachers play a key role in the learning process of students. When a teacher teaches a

discipline separately for each course and there is no link between disciplines, students also
perceive the disciplines as separate from each other. However, when the teacher establishes
interdisciplinary links with regard to the content of the course, the students learn to develop
interdisciplinary links as well. Teachers are therefore the most important agents in implementing
the transformative impact of interdisciplinary learning (Kanmaz, 2022). The focus of teacher
education has shifted from separate knowledge of content and pedagogy to the concepts of subject
matter knowledge (SMK) and pedagogy. It is fair to say that the concept of teacher education is
still evolving, but that the SMK and the PCK are essential for effective teaching of science.
According to Shulman (1986), PCK is the knowledge needed to make the subject accessible to
students, and SMK is the quantity, quality, organization of information and conceptualisation by
teachers. Both types of knowledge are key components of a teacher's competences that influence
student learning (Yang et al.,, 2018). Given the rapid development of technology and the
transformation of the global economy, the UNESCO Education 2030 Programme stresses the
central role of interdisciplinary teaching skills in educational reform, and considers them essential
to fostering students' holistic competences and preparing them for future challenges (Wu et al.,
2024). Teachers are key to the education system and are the main agents of learning aspiration.
They may offer students the opportunity to develop relevant competences through in-service
training. In-service training is a key stage in the professional development of teachers. It signifies
the transition from novice to experienced teacher. The probationary period, which usually lasts
from two to five years, is characterised by professional support and mentoring (Zarei et al.,
2023).The period following initial training of novice teachers is recognised as a professional
phase in which experienced teachers are actively involved in teaching. Teachers, drawing on their
accumulated experience and interaction with the various groups of students, must constantly
update their skills. The main cause of concern is the deteriorating quality of education, often
attributed to the poor implementation of active learning strategies. This has, consequently,
hindered students' academic progress in both classroom and standardized tests. Contemporary
classrooms are a challenge for teachers at all levels, including secondary schools. These tasks
include basic tasks such as developing effective curricula, delivering material in a proficient
manner, using appropriate assessment methods and implementing class management strategies to
improve the overall quality of education (Dulo, 2022).

The inclusion of secondary education in the scope of this article is due to its central role as an
integral link in the educational continuum, bridging the gap between primary and secondary
education. Therefore, any shortcomings at this particular stage may have negative consequences
for previous and subsequent levels of education. Moreover, this period is a crucial transitional
phase, serving as a nexus between the pursuit of higher education and involvement in the real
world. In some national contexts, a significant proportion of secondary school pupils, for various
reasons, choose or are forced to enter the labour market immediately after their studies
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(Mousapour, 2017). This article therefore aims not only to identify the teaching and learning
competences of secondary school teachers, but also to examine their synergistic relationship and
collaborative impact in the classroom setting and ultimately to assess their impact on teacher
effectiveness and student achievement.

Method

This study used a qualitative research approach and thematic analysis as described in the
Attribute-Stirling model. The data was collected through a systematic research approach. Thematic
analysis is a well-established method to analyize qualitative data, which involves encoding and
analysing information to reveal hidden meanings. The researcheres first looked at all relevant
national and international studies and articles, taking into account their year of publication (2010-
2022), their geographic coverage (inter-country), and the type of study (peer reviewed journal or
book-based). Following this, keywords related to teaching and pedagogical competences were
identified. The keywords used to search for literature were: teaching ability, pedagogical ability,
professionalisation of teachers, pedagogical ability. The necessary resources were then sourced
from international databases (Science Direct, Scopus, Scholar, Taylor & Francis) and from national
databases (Specialised Journals Database, Civilica, ACER, EML Net). To ensure the validity of this
research, the extracted themes were selected based on theoretical foundations and the reviewed
literature. Furthermore, a group of experts in the field (two curriculum planning specialists and one
educational management specialist) reviewed these themes. Subsequently, the reliability coefficient
was calculated using the two-coder agreement method.

Results

The findings and conclusion sections of the articles were initially coded to ensure the
derived codes aligned with the research objectives. In the first step, articles were read line
by line and phrase by phrase. Subsequently, initial codes were generated from these sections
using MAXQDAT10 software. The first round of coding yielded 142 codes (nl), which were
refined to 121 codes (n2) in the second round under expert supervision. In the final step,
related codes were merged to form basic themes, resulting in the identification of 20 basic
themes. This process led to the identification of 2 organizing themes and 20 basic themes.
The research findings indicated that "teachers' teaching/pedagogical competencies"
comprise two organizing themes: Effective Teaching and Interdisciplinary Knowledge.
Effective teaching is the primary finding of this study. Teaching is fundamentally an
interpersonal activity. More specifically, it constitutes a systematic and purposeful
interaction between the teacher and student in the classroom, facilitating the teaching-
learning process (Mousapour, 2017). This construct encompasses several key aspects,
including mastery of subject matter knowledge, creating an engaging classroom
environment, planning for classroom organization, implementing creativity in instruction,
developing instructional scenarios, exercising leadership in the classroom, employing
diverse teaching methods, critical analytical skills, the ability to apply TPACK knowledge,
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action research proficiency, and lesson study capability. This collection of themes derived
from the effective teaching construct represents essential in-service needs for secondary
school teachers, which can be integrated into their teaching practices. Given the latest
technological advancements, these competencies are beneficial for enriching and refreshing
instruction and improving teacher competency quality. Interdisciplinary knowledge is the
second key finding of this article. Interdisciplinary knowledge comprises a set of cross-
disciplinary knowledge and skills that, alongside teaching competencies, can complement
each other as instructional competencies due to their educational nature, thereby enhancing
a teacher's instructional quality. When teachers develop their instructional competencies
through in-service training, in addition to their teaching competencies, their capabilities
expand, enabling them to align their teaching practices with contemporary global changes.

Conclusions

Interdisciplinary knowledge represents a collection of interdisciplinary knowledge and skills
that, alongside teaching competencies, can complement each other as educational competencies
due to their inherent pedagogical nature. This combination can significantly enhance a teacher's
instructional quality. When teachers cultivate their educational competencies through in-service
training, in addition to their teaching competencies, their capabilities expand, enabling them to
align their teaching practices with global advancements. To definitively prevent stagnation and
burnout within this career phase, it is imperative that educators institute modifications in their
pedagogical approaches. To this end, identifying teachers' instructional/teaching competencies
provides an appropriate avenue for enhancing their professional quality. Teachers must possess
competencies that form their fundamental capital for facilitating learning. The primary key to
developing high-quality education for in-service secondary teachers is interdisciplinary
knowledge (teaching/instructional competencies), which is identified as a missing link in the
curriculum for Iranian secondary teachers.
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