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ABSTRACT  

The integration of technology and informatics into educational settings has become increasingly important in the 

modern world. To effectively prepare future informatics teachers, it is imperative to address the development of 

research competencies as a pedagogical problem. This article explores the significance of research competencies in 

the context of informatics teacher education, discusses the challenges and barriers faced in their development, and 

proposes strategies and approaches for overcoming these challenges. By addressing the pedagogical problem of 

research competencies, we aim to enhance the quality of informatics education and ultimately benefit the digital 

literacy and technological capabilities of students. 
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INTRODUCTION 

In an era marked by rapid technological advancements 

and the ubiquitous presence of information 

technology, the role of informatics education has 

never been more pivotal. Informatics, encompassing 

computer science, data analysis, and digital literacy, 

forms the cornerstone of the digital age. As societies 

continue to evolve in response to technological 

transformations, the demand for well-prepared 

informatics teachers grows exponentially. These 

educators play a vital role in equipping students with 

the necessary knowledge and skills to thrive in an 

increasingly digital and data-driven world. 
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However, the effective preparation of future 

informatics teachers is not without its challenges. 

Beyond teaching subject matter knowledge, it is 

imperative to recognize that they must also possess 

research competencies to excel in their roles. Research 

competencies encompass a spectrum of skills, 

including the ability to critically analyze information, 

conduct meaningful research, and apply their findings 

to informatics education. This article delves into the 

intricate pedagogical problem of developing research 

competencies in future informatics teachers, 

acknowledging their significance, identifying the 

challenges faced, and proposing strategies to 

overcome these obstacles. 

As we navigate the complexities of the digital age, the 

development of research competencies among 

informatics teachers is an essential component of 

educational excellence. By addressing this pedagogical 

issue, we aspire to ensure that future generations of 

students receive a well-rounded informatics education, 

empowering them to navigate and contribute to the 

dynamic and ever-evolving world of technology. 

Significance of Research Competencies: 

The significance of research competencies in the 

context of future informatics teachers cannot be 

overstated. In an educational landscape where 

technology and informatics are central, these 

competencies are indispensable for several compelling 

reasons: 

Adaptation to Rapid Technological Changes: 

Informatics is a dynamic field characterized by 

continuous advancements. To effectively teach 

informatics, future educators must stay abreast of the 

latest trends, emerging technologies, and evolving 

pedagogical approaches. Research competencies 

empower them to adapt to these changes, ensuring 

their teaching remains current and relevant. 

Enhanced Teaching Practices: Research competencies 

equip informatics teachers with the tools to critically 

evaluate teaching methods and educational resources. 

Through research, they can identify evidence-based 

best practices and refine their instructional techniques, 

ultimately improving the quality of education they 

provide to their students. 

Promotion of Critical Thinking: Research is inherently 

rooted in critical thinking and problem-solving. When 

informatics teachers develop research competencies, 

they are better positioned to instill these skills in their 

students. Encouraging critical thinking fosters a culture 

of inquiry, creativity, and innovation among learners, 

which is essential for success in the digital age. 

Effective Integration of Technology: As technology 

continues to permeate various aspects of education, 

informatics teachers with research competencies can 

effectively integrate these technologies into their 

classrooms. They can evaluate the efficacy of different 

tools and platforms, ensuring that students receive a 

well-rounded and technologically enriched learning 

experience. 

Contribution to Knowledge Generation: Competent 

informatics teachers not only consume knowledge but 

also contribute to its creation. Engaging in research 

allows them to generate new insights, methodologies, 

and approaches tailored to the unique needs of their 

students and educational contexts. This contribution 

to the field of informatics education is invaluable for its 

continual improvement. 
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Professional Development: Research competencies 

are synonymous with professional development. By 

engaging in research activities, future informatics 

teachers can expand their horizons, network with 

peers, and create opportunities for career 

advancement. They are better equipped to present at 

conferences, publish articles, and collaborate with 

experts in the field. 

Alignment with Educational Goals: In many educational 

systems, research competencies are aligned with 

broader educational goals such as critical thinking, 

problem-solving, and information literacy. Informatics 

teachers with strong research skills contribute to the 

fulfillment of these goals and ensure that students are 

well-prepared for academic and professional success. 

In summary, research competencies are integral to the 

effectiveness of future informatics teachers. These 

competencies enable educators to remain adaptable, 

enhance their teaching practices, foster critical 

thinking, leverage technology, contribute to 

knowledge generation, advance professionally, and 

align with overarching educational objectives. 

Recognizing the significance of research competencies 

is the first step in addressing the pedagogical challenge 

of their development for the benefit of both teachers 

and students in the ever-evolving field of informatics 

education. 

Challenges in Developing Research Competencies: 

The development of research competencies in future 

informatics teachers is not without its share of 

challenges. These challenges present significant 

hurdles that must be addressed to ensure that 

educators are adequately prepared to meet the 

demands of the modern education landscape. The 

following are some of the primary obstacles faced in 

this endeavor: 

Lack of Formal Training: Many teacher education 

programs do not prioritize research training for future 

informatics teachers. These programs may place more 

emphasis on pedagogical techniques and content 

knowledge, leaving research competencies 

underdeveloped or neglected. 

Time Constraints: Informatics teachers often have 

heavy teaching loads, leaving them with limited time to 

engage in research activities. Balancing classroom 

responsibilities, administrative duties, and research 

endeavors can be a formidable challenge. 

Limited Access to Resources: Access to research 

resources, such as academic journals, libraries, and 

data sets, can be restricted for informatics teachers, 

particularly in regions or institutions with limited 

resources. Inadequate access hampers their ability to 

conduct research effectively. 

Resistance to Change: Some educators may resist 

incorporating research into their teaching practices. 

They may view research as an additional burden or 

perceive it as disconnected from their primary role of 

delivering classroom instruction. Overcoming 

resistance to change is essential in promoting research 

competencies. 

Inadequate Research Mentorship: Novice informatics 

teachers may lack access to experienced mentors who 

can guide them in research endeavors. Effective 

mentorship is crucial for developing research skills and 

fostering a research-oriented mindset. 

Integration of Research into Curriculum: Integrating 

research competencies into teacher education 
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curricula can be a challenging task. It requires 

curriculum designers to strike a balance between 

foundational pedagogical knowledge and research-

focused coursework. 

Assessment and Evaluation: Measuring the 

development of research competencies can be 

complex. Effective assessment methods must be 

designed to gauge not only the quantity but also the 

quality of research activities conducted by future 

informatics teachers. 

Resource Allocation: Educational institutions and 

policymakers must allocate resources to support the 

development of research competencies. This includes 

funding for research projects, access to research 

facilities, and professional development opportunities. 

Global Variations: Challenges related to the 

development of research competencies can vary 

across different regions and educational systems. 

Tailoring strategies to address specific regional needs 

is essential for equitable access to quality informatics 

teacher education. 

In addressing these challenges, it is imperative for 

educational institutions, policymakers, and teacher 

education programs to collaborate and develop 

comprehensive strategies that empower future 

informatics teachers with the necessary research 

competencies. Overcoming these obstacles is essential 

to ensure that informatics education remains dynamic, 

innovative, and aligned with the evolving demands of 

the digital era. By addressing these challenges, we can 

facilitate the growth of a cadre of informatics 

educators capable of inspiring and preparing the next 

generation of technologically adept students. 

Strategies for Overcoming Challenges: 

The development of research competencies in future 

informatics teachers is a multifaceted endeavor that 

demands concerted efforts from educational 

institutions, policymakers, teacher education 

programs, and individual educators. To address the 

challenges outlined earlier, the following strategies 

can be employed: 

Curriculum Enhancement: Revise teacher education 

programs to include courses specifically dedicated to 

research methodology, data analysis, and information 

literacy. These courses should be integrated 

seamlessly into the curriculum to ensure that future 

informatics teachers receive formal training in 

research. 

Mentoring Programs: Establish mentoring programs 

where novice informatics teachers are paired with 

experienced educators who have strong research 

backgrounds. Mentors can provide guidance, share 

best practices, and facilitate the integration of 

research into teaching. 

Collaborative Research: Encourage informatics 

teachers to engage in collaborative research projects 

with peers or within interdisciplinary teams. 

Collaboration not only reduces the time constraints 

associated with research but also fosters a culture of 

knowledge sharing and innovation. 

Access to Resources: Ensure informatics teachers have 

access to essential research resources, including 

libraries, databases, academic journals, and data sets. 

Educational institutions should invest in these 

resources to support research activities. 

Professional Development: Provide informatics 

teachers with professional development opportunities 

related to research. These can include workshops, 
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seminars, and conferences that help educators refine 

their research skills and stay current in their field. 

Incentives for Research: Offer incentives to motivate 

informatics teachers to engage in research. These 

incentives may include research grants, recognition 

within the institution, and opportunities for publication 

or presentation at conferences. 

Research-Integrated Courses: Design courses that 

seamlessly integrate research components into the 

informatics curriculum. These courses should 

encourage students to conduct research projects 

under the guidance of their teachers, allowing 

educators to model research competencies. 

Assessment Tools: Develop effective assessment tools 

that measure the development of research 

competencies in future informatics teachers. These 

assessments should evaluate both the quantity and 

quality of research activities, ensuring that 

competency levels are adequately assessed. 

Advocacy and Awareness: Raise awareness among 

educational stakeholders about the importance of 

research competencies in informatics teacher 

education. Advocacy efforts can garner support and 

resources needed to drive meaningful change. 

Research Communities: Establish communities of 

practice or research-focused groups within 

educational institutions. These communities provide a 

platform for informatics teachers to collaborate, share 

research findings, and collectively address challenges. 

Policy Support: Policymakers should recognize the 

significance of research in teacher education and 

allocate resources and guidelines that promote the 

integration of research competencies into teacher 

training programs. 

Global Collaboration: Foster international 

collaboration and knowledge exchange in the 

development of research competencies for 

informatics teachers. Learning from successful 

strategies employed in different regions can enrich the 

overall approach. 

In conclusion, addressing the challenges associated 

with developing research competencies in future 

informatics teachers requires a holistic and 

collaborative approach. By implementing these 

strategies, educational institutions can create an 

environment that empowers educators to embrace 

research as an integral part of their role. Ultimately, 

this effort will contribute to the preparation of 

informatics teachers who are not only proficient in 

their subject matter but also adept at conducting 

research and adapting to the ever-evolving landscape 

of technology and education. 

CONCLUSION 

The development of research competencies in future 

informatics teachers represents a pedagogical 

challenge that holds paramount significance in the 

ever-evolving landscape of technology and education. 

As we navigate the complexities of the digital age, the 

role of these educators in shaping the digital literacy 

and technological capabilities of students cannot be 

underestimated. In light of the challenges faced and 

the strategies proposed, it is evident that addressing 

this pedagogical problem is not only necessary but also 

achievable. 

Research competencies empower informatics 

teachers to adapt to the rapid technological changes, 
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enhance their teaching practices, promote critical 

thinking, integrate technology effectively, contribute 

to knowledge generation, advance professionally, and 

align with educational goals. These competencies are 

the cornerstone of a well-rounded informatics 

education that prepares students to excel in an 

increasingly digital and data-driven world. 

To overcome the challenges in developing research 

competencies, collaborative efforts are essential. 

Educational institutions, teacher education programs, 

policymakers, and individual educators must work 

together to create an environment that fosters 

research-driven pedagogy. By enhancing curricula, 

providing mentorship, facilitating collaborative 

research, ensuring access to resources, and offering 

incentives, we can empower future informatics 

teachers to develop robust research competencies. 

In doing so, we not only invest in the professional 

growth of educators but also enrich the educational 

experience of students. By equipping informatics 

teachers with strong research skills, we ensure that 

they can effectively navigate the ever-changing 

landscape of technology and education, providing 

students with the knowledge and skills they need to 

thrive in the digital age. 

Ultimately, the development of research 

competencies in future informatics teachers is a 

commitment to the continual improvement of 

informatics education. It is a testament to our 

dedication to fostering critical thinking, innovation, 

and digital literacy among students, thereby preparing 

them to excel in a world where technology is an 

integral part of every facet of life. As we address this 

pedagogical problem, we take a significant step 

forward in shaping a brighter and more technologically 

adept future for generations to come. 
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