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Abstract

In the current era, we stand on the precipice of a profound and unprecedented
transformation in the educational landscape, rooted in the remarkable
advancements of Artificial Intelligence (Al). Al is no longer a science-fiction
concept; it is rapidly integrating into all aspects of human life, including teaching
and learning processes. From personalized learning tools to automated assessment
systems and interactive platforms, Al offers immense potential to revolutionize
how we teach and learn. While this transformation creates countless opportunities
to enhance the quality and accessibility of education, it also presents new
challenges for the educational system, particularly for teachers.

In such a dynamic landscape, it is essential for teachers to evolve from mere
consumers of educational content into intelligent agents who can effectively work
with the new tools and skills of this age. Among these, data literacy stands out as
one of the most critical and vital skills. With increasing access to vast amounts of
data, including student performance data, educational interactions, and online
learning resources, teachers' ability to collect, analyze, interpret, and ethically
utilize this data to improve educational processes has become increasingly
important. Data literacy empowers teachers to base their instructional decisions
not on guesswork but on evidence and data-driven insights. This includes
understanding student learning patterns, identifying their strengths and
weaknesses, personalizing curricula, and even evaluating the effectiveness of
their own teaching methods. Without data literacy, the full potential of Al tools
in the classroom will not be fully realized, and teachers may find themselves
overwhelmed by a sea of information without being able to leverage it to improve
their own performance and that of their students.

Accordingly, this research aims to identify strategies for transforming teacher
instruction in the age of Al with a data literacy approach. This study is applied in
terms of its objective and, in terms of implementation, it is a qualitative content
analysis. This approach was chosen due to the exploratory nature of the research
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and the need for a deep understanding of complex phenomena such as
instructional transformation strategies and data literacy within the context of Al.
To collect data, an innovative approach suited to the research topic was adopted:
conversations with generative Al tools, specifically ChatGPT and Jasper. This
choice was based on the premise that these tools, as prominent examples of Al,
could reflect the vast and up-to-date knowledge available in cyberspace regarding
Al, education, and data literacy. The conversations were conducted in a structured
manner, involving open-ended and in-depth questions about how teaching is
transforming, the role of data literacy, and the necessary strategies for teachers in
the Al era. These interactions allowed for access to a wide range of relevant
perspectives and information. The research field specifically encompassed the
informational domain of Al and its applications in education, along with the
concept of data literacy. Purposive sampling was chosen to ensure that
conversations focused on relevant and information-rich topics. This process
continued until data saturation was reached. This stage of the research resulted in
the collection of a total of 23 conversation units, each containing meaningful
information exchange with Al about various aspects of the topic. These
conversation units, after initial screening for relevance and content quality, were
used as raw data for analysis. Data analysis was performed based on a qualitative
content analysis approach, across three main stages: open coding, sub-
categorization, and main categorization. To ensure the validity and credibility of
the data, the triangulation method was employed.

The results from the content analysis of conversations with Al tools clearly
indicate that the transformation of teacher instruction in the Al era, with a data
literacy approach, is built upon six main and complementary strategies. These
strategies provide a comprehensive roadmap for teachers to effectively operate in
data-driven and Al-powered educational environments. These six strategies are:
Descriptive Data Literacy: This foundational level involves the ability to collect,
organize, and summarize data. Teachers must be able to describe raw data in a
meaningful and understandable way to gain an initial picture of the status of
students or the classroom.

Analytical Data Literacy: This strategy goes beyond mere description, focusing
on the ability to analyze data to discover patterns, relationships, and correlations.
Teachers should be able to use basic statistical tools or even Al-powered
analytical tools to identify trends, predict potential learning difficulties, or
compare the performance of different student groups. This aspect is crucial for
informed and targeted decision-making.

Interpretive Data Literacy: The ability to correctly understand and interpret data
analysis results within the real-world context of education. Merely having
numbers and charts is not enough; teachers must be able to extract the true
meaning of the data and relate it to practical teaching and learning challenges.
Visual Data Literacy: This strategy focuses on the ability to create and
understand effective data visualizations (such as charts, graphs, and dashboards).
Teachers should be able to present complex data information in a visual and
understandable way so that both they and students or parents can quickly grasp
key insights.
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Ethical Data Literacy: In the age of big data and Al, ethical considerations and
data privacy are of paramount importance. This strategy involves understanding
accountability for collecting, storing, analyzing, and using student data, adhering
to privacy principles, and being aware of potential biases in Al algorithms.
Teachers must be able to use data in a responsible and fair manner.

Operational Data Literacy: This strategy refers to the practical and applied
ability to use data and the insights derived from it in the daily teaching process.
Teachers must be able to adjust their teaching strategies based on data, implement
targeted educational interventions, and re-evaluate the results of their actions
using data. This means translating data into effective action in the classroom.
Specifically, the results strongly emphasize the critical importance of analytical,
visual, and ethical data literacy. Working with vast amounts of data (big data),
effectively using Al tools, and conducting learning analytics without a deep
understanding of these three levels of data literacy will not only be impossible but
can also pose risks. For example, inaccurate analyses or a failure to adhere to
ethical principles can lead to inappropriate educational decisions.

In conclusion, the findings of this research clearly demonstrate that in the Al era,
teachers and educational leaders must be equipped with all these types of data
literacy. This preparedness will not only enable them to effectively leverage the
potential of Al in educational environments but will also empower them to
become proactive agents in shaping the future of education, relying on evidence-
based decisions and ethical responsibility.
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