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Abstract

The present study aimed to analyze the role of teachers’ data literacy in
improving the quality of educational decision-making and lesson design in
urban elementary schools of Nowshahr, Chalous, and Kelardasht. A
quantitative, descriptive-correlational research design was employed, and
data were collected from elementary school teachers selected through
stratified random sampling. Three validated instruments measuring data
literacy, educational decision-making, and lesson design were
administered. After confirming the reliability and construct validity of the
tools, the data were analyzed using Pearson correlation, multiple
regression, and structural equation modeling (SEM). The findings revealed
significant positive relationships between teachers’ data literacy, their
decision-making quality, and lesson design practices. Regression results
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indicated that data literacy accounted for nearly one-third of the variance
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Extended Abstract

Introduction: In recent years, the increasing availability of educational data and the growing emphasis on
evidence-based instruction have highlighted the need for teachers to develop strong data literacy
competencies. Data literacy—defined as the ability to collect, interpret, analyze, and translate educational
data into informed instructional actions—has become a critical professional requirement for teachers
across diverse educational systems. Numerous international studies have demonstrated that when teachers
possess adequate data literacy skills, they are better equipped to diagnose learning difficulties,
differentiate instruction, monitor students’ progress, and make pedagogical decisions that are aligned with
learners’ needs and curriculum goals. Despite this growing global attention, the practical integration of
data literacy into everyday teaching practices remains uneven, particularly in contexts where
technological infrastructure, professional development, and school-level support vary significantly.

In Iran, although discussions around data-driven education have gradually expanded, empirical research
on teachers’ data literacy—especially at the elementary level—remains limited. Elementary schools
represent a unique instructional environment characterized by qualitative, descriptive, and developmental
data that require sensitive interpretation. Teachers in this stage often encounter diverse datasets such as
formative assessments, behavioral observations, portfolio evidence, and descriptive evaluation records.
The ability to interpret these data accurately is crucial for designing effective lesson plans and making
well-founded instructional decisions. However, research evidence suggests that despite the availability of
various forms of educational data, teachers may not always employ them systematically to inform
instructional planning or adapt teaching strategies.

The urban elementary schools of Nowshahr, Chalus, and Kelardasht provide a compelling context for
examining these dynamics due to their diversity, growing reliance on educational technologies, and
extensive use of descriptive evaluation systems. Understanding how teachers in these settings utilize
data—and how their data literacy skills shape their instructional decisions and lesson design—can enrich
the national literature and contribute to evidence-based policymaking aimed at strengthening professional
competencies in elementary education.

Method: This study employed a quantitative, descriptive—correlational research design aimed at
examining the role of teachers’ data literacy in enhancing the quality of educational decision-making and
lesson design. The research population consisted of all elementary school teachers working in the urban
areas of Nowshahr, Chalus, and Kelardasht during the academic year. To ensure representativeness,
stratified random sampling was applied based on the three districts, and the final sample included teachers
proportionally selected from each area.

Data were collected using three structured questionnaires: a data literacy scale adapted from
internationally validated frameworks; an educational decision-making questionnaire assessing the
systematic, evidence-based nature of teachers’ choices; and a lesson design questionnaire measuring the
quality of instructional planning, goal-setting, activity design, and assessment alignment. All instruments
employed a five-point Likert scale. Prior to administration, content validity was confirmed by experts in
curriculum studies and educational technology. Construct validity was evaluated through Exploratory
Factor Analysis (EFA) and subsequently Confirmatory Factor Analysis (CFA), yielding acceptable factor
loadings and fit indices. Reliability analysis demonstrated strong internal consistency, with Cronbach’s
alpha coefficients exceeding 0.80 for all scales.

After coding and screening the data, descriptive statistics (means, standard deviations, skewness, and
kurtosis) were computed to verify distributional assumptions. Pearson correlation coefficients were
calculated to explore initial associations among variables. To assess predictive relationships, multiple
regression analyses were conducted. Furthermore, Structural Equation Modeling (SEM) using AMOS
was employed to evaluate the proposed conceptual model and to estimate the direct effects of data literacy
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on both dependent variables. Model fit indices—including y?*/df, RMSEA, CFI, and TLI—were used to
assess the adequacy of the structural model. Ethical considerations were upheld throughout the study;
participation was voluntary, confidentiality was guaranteed, and the findings were used exclusively for
academic purposes.

Findings: The findings of the study revealed clear and statistically significant relationships among the
three core variables: teachers’ data literacy, educational decision-making, and lesson design. Descriptive
analyses indicated that the overall level of data literacy among participating teachers was moderate to
moderately high, with all variables demonstrating acceptable skewness and kurtosis values, confirming
the suitability of the data for parametric analyses.

Correlation results showed strong and positive associations between data literacy and both educational
decision-making and lesson design (p < 0.001), suggesting that teachers with higher levels of data literacy
were more capable of making informed, accurate, and systematic instructional decisions. Multiple
regression analyses further supported these findings. Data literacy significantly predicted educational
decision-making, accounting for approximately 28% of its variance (B = 0.53, p < 0.001), and also
demonstrated a substantial predictive effect on lesson design, explaining about 34% of the variance (B =
0.58, p <0.001). These results provide empirical evidence that data literacy is a strong determinant of the
quality and coherence of teachers' instructional planning and decision-making processes.

Structural Equation Modeling (SEM) confirmed the robustness of the proposed conceptual model. The
direct effect of data literacy on educational decision-making was statistically significant (B = 0.51, p <
0.001), and its effect on lesson design was even stronger (B = 0.59, p < 0.001). Model fit indices indicated
an excellent fit (y?/df = 2.41, RMSEA = 0.056, CFI = 0.94, TLI = 0.92), demonstrating that the theoretical
structure aligned well with empirical data.

Overall, the findings highlight that teachers’ ability to interpret and utilize educational data meaningfully
plays a critical role in shaping high-quality instructional decisions and well-designed lesson plans in
elementary school settings.

Discussion and Conclusion: The findings of this study underscore the pivotal role of data literacy in
shaping teachers’ professional actions, particularly in the areas of educational decision-making and lesson
design. The strong direct effects identified in the SEM model suggest that teachers who possess the ability
to systematically collect, interpret, and analyze educational data are better positioned to make
instructional decisions that are responsive to students’ needs and grounded in empirical evidence. This
aligns with international literature emphasizing data literacy as an essential component of instructional
quality, supporting the notion that data-informed teaching contributes to more accurate diagnoses of
learning difficulties, clearer instructional goals, and more adaptive pedagogical strategies.

The stronger effect of data literacy on lesson design, compared to its effect on decision-making,
highlights the increasingly prominent role of data in shaping the planning and structuring of instruction.
Teachers with higher levels of data literacy appear to design lessons with more coherence, alignment, and
intentionality—an outcome particularly critical in elementary education, where developmental differences
among learners require informed instructional adjustments.

These results carry significant implications for professional development and educational policy. Schools
may benefit from establishing data-informed cultures that provide teachers with ongoing support,
collaborative structures, and access to user-friendly data systems. Professional development programs
targeting data literacy should extend beyond technical skills and focus on building teachers’ analytical
capabilities, reflective practices, and capacity for instructional decision-making grounded in evidence.

In conclusion, this study demonstrates that data literacy is not merely a supplementary skill but a
foundational competency that substantially enhances the quality of teaching and learning. Strengthening
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teachers’ data literacy in elementary schools—particularly in diverse and technologically evolving
contexts such as Nowshahr, Chalus, and Kelardasht—has the potential to significantly improve
instructional effectiveness and student learning outcomes.
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