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Designing a Data-Driven Instructional System in Schools based

on Data-Driven Instructional Decision-Making

Leila Vatan Doust', Abdolrahim Nave Ebrahim", Hamidreza Arasteh”,
Bijan Abdollahi’

Extended Abstract

Introduction

“Academic underperformance of students” harms not only students but also the society. There is
evidence related to academic underperformance of students in schools. Therefore, the problem can
be stated from two aspects. First, the teaching-learning process in schools needs to be improved so

that it can respond to the learning needs of individual students. Second, the gap between the
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opportunity that exists and the extent to which that opportunity can be used. The opportunity is
“evidence of academic underperformance of students” that is ignored. In other words, the school
educational environment is “data-rich but information-poor.” The study attempts to provide a data-
driven instructional system in schools by identifying the elements and steps of the data-driven
instructional decision-making process. The goal stated in order to achieve the ultimate purpose of
improving the quality of the teaching-learning process. “Data-driven instructional decision-making”
or “Data use” for short is viewed as involving the identification of patterns of performance that reveal
students’ strengths and weaknesses relative to students’ learning goals and selecting instructional
strategies and specific interventions to facilitate students reaching appropriate learning goals (Dunn
etal., Y+Y¥). The process of data-driven instructional decision-making has been described in several
models (Copland, Y+ +Y; Mandinach et al., ¥+ +7; Schildkamp & Poortman, Y+'¢; Keuning et al.,
YY), In Copland’s model (YY), the “cycle of inquiry” includes problem selection, setting
measurable goals, designing and implementing actions, and collecting and analyzing data related to
the results of the actions. By relying on the cycle of inquiry, teachers improve their instructional
practice and subsequently student learning. Mandinach et al. (Y++1) introduced the “data,
information, knowledge” continuum. At the “data” level, data is “collected” and “organized”. At the
“information” level, data is “analyzed” and the information obtained is “summarized”. At the
“knowledge” level, teachers’ information and interpretations about student performance are
“synthesized.” Then, teachers “prioritize” their knowledge to determine “action”. In Schildkamp &
Poortman’s model (Y+1?), data use includes defining the educational problem and its related goal,
formulating hypotheses, collecting data, examining data quality, organizing data, analyzing data,
interpreting and drawing conclusions, implementing improvement actions, and evaluating. In
Keuning et al.’s model (Y+)1), data-driven decision-making includes evaluating and analyzing
standardized test results and other student data, setting learning and performance goals for individual
students, determining instructional strategies to achieve the goals, and implementing instructional
strategies in the classroom. Teachers go back and forward between the steps of the process. Therefore,

in all models, "feedback loops" are formed.
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Method

A systematic literature review identified YV relevant and reliable scientifically sound research from
¢ databases and electronic publishers. Data analyzed in three steps. In the first step, the studies were
organized based on the steps of the data-driven instructional decision-making process. In the second
step, a within-study analysis was performed and the findings of studies placed in predetermined steps.
In the third step, a cross-study synthesis was performed and the findings of all the studies synthesized.
Results and Discussion

Based on the systematic literature review, the “Data-Driven Instructional Decision-Making
Process” consists of 1Y steps. Educational problems are identified based on various data sources and
according to curriculum standards, at the levels of individual students, student groups, classrooms,
departments, grades, and schools. Then, Educational questions are raised. Therefore, specific,
measurable, achievable, realistic, time-bound (SMART) “learning and performance goals” are set.
All other steps in the process are taken to achieve the learning and performance goals. In order to
investigate the possible causes of the problem, data are collected from various sources including
students, teachers, curriculum, parents, and schools. Data, especially formal data, are collected at
more than one point in time. Therefore, it is important to systematically collect and use data in relation
to the “growth” of students over time. This avoids the production of large size of formal data. Given
that data is used in teachers’ daily instructional practice, it should be accurate, valid, reliable, relevant,
and consistent with teachers’ needs. In this way, decisions will have greater “instructional validity.”
“Data mining” is done in various ways. In other words, it is important to disaggregate, integrate, or
relate student data, performance standards in the curriculum, and teachers’ instructional practice. At
more advanced levels, data analysis identifies patterns of student underperformance in relation to
teachers’ instructional practice. Therefore, teachers also analyze data to examine their own
instructional practice. The more accurate the patterns, the richer, more precise, and deeper the
teachers’ repertoire of instructional strategies for key curriculum concepts and skills. New knowledge
guides the actions to improve the teaching-learning process. The most frequent actions teachers took
included: implementing differentiated instruction that was adapted to the learning needs of students

in their ability groups, reteaching low-performing students using new instructional strategies,

£



reviewing the sequence and pacing of units, diversifying lesson content, and sharing their best
instructional practice with peers. In addition, inappropriate actions were also taken, such as improving
students’ testing skills, blaming teachers whose students’ test results were poor, and inappropriately
comparing schools or encouraging schools to compete unnecessarily. Actions such as sharing
teachers’ best instructional practices, developing common assessments, designing common
assignments, and instructional consistency in grade levels at the elementary schools, based on student
ability, reflect teachers’ efforts to focus on curriculum standards, create “instructional coherence,”
and enhance student learning. Finally, based on new data, the outcome or impact of actions efforts is
evaluated. Although the data-driven instructional decision-making process seeks to achieve the
learning and performance goals set for students, teachers’ actions, especially implementing
differentiated instruction and reteaching using “new” instructional strategies, reflect teachers’
increasing expertise and evolving the teaching process based on the diverse learning needs of
students. In the data-driven instructional decision-making process, each step provides the basis for
the next step. Therefore, if necessary, return to different steps of the process and “feedback loops™ are
formed. It is suggested that educational policymakers plan for the continuous use of the data-driven
instructional decision-making process.
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