ISSN 1937-8122

JOURNAL
Volume 22
No. 2

A Practical New Approach to Teaching Data
Analysis to Future School Leaders:
Using Common Technology to Guide
Data-Driven Decision Making
William Glenn, Ph.D.
Abstract
This paper discusses a course designed to prepare public school principals to use data-driven decision making to analyze authentic school data and to practice making educational decisions based on the analysis. The
rapidly growing amount of data available to schools and the importance of accountability in education make
data-driven decision making an essential skill for school leaders to possess. Unfortunately, preparation programs usually offer traditional data courses that emphasize methods more appropriate for researchers. This
course features training in widely available technology, primarily Microsoft Excel, using authentic data from
schools, including the schools at which the participants perform their internships.

T

he new millennium ushered in many changes for school leaders, including a growing expectation and pressure to use data-driven decision making to guide instructional improvement. Educational standards require administrators to use data when making leadership decisions,
including assessment and evaluation (ISTE, 2002). The accountability and data reporting requirements of the No Child Left Behind Act provide additional incentives to use data to guide decisions
(Mandinach, Honey, Light, & Brunner, 2008). In addition, the greater availability of technology has
made data-driven decision making more feasible for school leaders (Wayman, Stringfield, & Yakimowski, 2004).
Problems with Traditional Approaches
Preparation programs for school leaders must respond to this new reality and offer training in
data-driven decision making that meets the needs of educational practitioners. Data courses in administrator (and teacher) preparation programs all too often focus on statistical analyses that are
The VSTE Journal is published by the Virginia Society for Technology in Education. Permission is granted to copy and distribute
single articles from this publication for non-profit use with copyright notice. Contents copyright © 2008, VSTE. All rights reserved.

www.vste.org

Vol. 22, No. 2

1

Teaching Data Analysis to School Leaders
more appropriate for researchers, rather than on the type of data analysis that schools use to improve student outcomes (Creighton, 2001). A more practical approach for prospective school leaders would involve applying basic statistical analyses to authentic school data (McNamara, 2000) and
focusing on the educational significance of the results (Earl & Katz, 2006). This curriculum would
better prepare prospective school leaders for the manner in which they will use data in their careers.
Another tendency in traditional research courses in school leadership programs is to use statistical software packages that go far beyond the needs of school administrators. These programs
are not standard software packages included on most computers. They tend to be expensive (for
example, the SPSS Graduate Pack costs $199), not especially user-friendly, and more powerful
than school administrators require. This combination of factors makes it highly improbable that most
school leaders will use such statistical software in their professional environment.
Changes that Should be Made
The most basic factor in reforming data courses involves considering the key aspects of datadriven decision making when designing the course to meet the needs of future school leaders. A
number of models have been developed to describe the process of data-driven decision making
(Boudett, City, & Murnane, 2007; Kowalski, Lasley, & Mahoney, 2008; Mandinach et al., 2008).
These models share several features, including analyzing data to understand the strengths and
weaknesses of a school, deciding upon and implementing reforms to address the weaknesses, using data to measure the effectiveness of the reforms, reflecting on the meaning of the data, and repeating the process given the changed conditions at the school. These common topics should form
the basis of a data analysis class designed for future principals.
It also is important that software match the needs of the application for which it is used. The
types of data analysis school leaders use to make educational decisions involve the interpretation of
descriptive statistics and graphical representations of data (Boudett et al., 2007). Given these requirements, Microsoft Excel meets the needs of most beginning school leaders, especially once they
are introduced to some of the more advanced features of the program, such as conditional formatting, filters, and PivotTables (Glenn, in press). Excel also provides reasonable graphing capabilities
for data displays.
One exception to this rule arises when working with course participants who need to learn district specific software. Some school districts have designed or purchased their own software packages for data analysis (Boudett et al., 2007), often for data warehousing purposes. A cohort in which
all the members come from such a district should be taught to use the district software in addition to
the usual course software, since they will need to use the district software when they become school
administrators. The practical handling of this issue will be discussed below.
An Overview of the Course Content
The Education Leadership and Policy Studies program at Virginia Polytechnic Institute and
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State University (Virginia Tech) responded to these issues by instituting a new course titled
“Research and Data Analysis for School Leaders.” The course is directed toward master’s level students (called “participants” here) studying in principal preparation cohorts. The primary objective of
the course is to provide participants with the opportunity to practice the various steps of the datadriven decision making process while using authentic data from schools.
The initial component of the course involves developing the capacity of each student to utilize
the technology needed to manipulate data. As discussed above, the technological requirements for
data-driven decision making need not be particularly sophisticated, but the participants must learn to
use technology well in order to conduct meaningful analyses. Those taking the class entered with a
wide variety of skill levels with regard to the most basic applications of Microsoft Excel spreadsheets.
Some were fairly proficient with many features of Excel due to using spreadsheets as part of their
job requirements, while others did not know information as basic as how to identify a cell. Therefore,
the early part of the course concentrates on imparting the necessary understanding of the basic and
advanced features of Excel spreadsheets that are most applicable to school site data analysis. The
pacing was rapid during this part of the course, but participants were given multiple opportunities to
learn and practice new skills.
The introduction to technology proceeded simultaneously with discussions regarding how to
interpret data in order to make decisions about schools. A key element in this progression was the
use of authentic data from real schools, starting with the first homework assignment. This practice
was designed to prevent the participants from learning statistical concepts in isolation, without gaining a deeper understanding of the meanings captured in the numbers. The questions related to the
data started at a basic level, such as “What would you be satisfied with if you were the principal at
this school?” Eventually, the future principals progressed to analyzing test score data from the
school at which they were doing their internship, working with a teacher or a department to understand the meaning in the numbers, and using those data to formulate an improvement plan, including identifying alternative sources of data that could be studied to gain a deeper analysis of the issue. This process taught participants the strengths and limitations of test score data, as well as the
value of additional forms of data, such as walk-throughs and common assessments, to supplement
test score data.
The cohorts in the program sometimes were composed of teachers from a single school district. In that circumstance, district specific software needed to be discussed and used. Participants
are required to attain a level of proficiency using these applications, though they were free to meet
this requirement different ways. They received credit (points) in the Virginia Tech course for attending district software training sessions, learning the system from experts at their school site, etc. The
students demonstrated their proficiency with the software by using it to gather the data needed to
complete the major assignments.
The primary mode of instruction in the course consisted of traditional face-to-face meetings.
Time in the class sessions was divided between delivering content via lectures, discussions, and
video or computer presentations and providing time to practice. The practice time enabled particiThe VSTE Journal is published by the Virginia Society for Technology in Education. Permission is granted to copy and distribute
single articles from this publication for non-profit use with copyright notice. Contents copyright © 2008, VSTE All rights reserved.

www.vste.org

Vol. 22, No. 2

3

Teaching Data Analysis to School Leaders
pants to work on the material individually and in groups, provides opportunities for peer tutoring experiences that increase learning for both the tutor and the tutee (Topping, 1996), and permitted oneon-one and small group interactions between the participants and the professor. The guided practice
sessions enabled learners to work through the material in a supportive environment before attempting individual assignments. Facilitating group practice time was particularly important in this course
because each student held a full-time teaching job.
A secondary learning vehicle involved electronic learning environments. The most frequently
used feature was the discussion board on the university’s learning management system, Blackboard. The participants reflected weekly on the material that they covered in the previous class, its
usefulness in schools, and the manner in which practicing school administrators use, or do not use,
the material covered in class. The students responded to each other’s comments in thoughtful ways.
The discussion board also provided participants with the opportunity to supply feedback to the instructor regarding their mastery of the course content. In addition to the discussion board, all assignments were required to be submitted electronically, which had the educational purposes of reducing
the turn-around time for returning projects and enabling the instructor to trace student mistakes using the student’s own Excel files.
Linkages with Internship Requirements
One feature of the course was linking the major course assignments with two internship requirements. This decision enabled the participants to use real data from a school at which they were
fulfilling their internship requirements to complete the projects. The first of the projects involved analyzing test score data to identify “red flag” issues at the school, such as achievement gaps, areas of
instructional weakness, and so forth. The second project focused on a teacher, a subject area, or a
department, where participants used data to formulate a plan designed to improve instruction.
The linkages provided several benefits. First, those taking the course could develop a better
feel for the meaning of data by applying data-driven decision making techniques in familiar environments rather than to canned data. Second, the assignments tied the two internship objectives together. In the past, people often identified one or more areas of weakness while doing the first internship requirement, but worked on action plans in an area unrelated to the identified weakness. In
this course, more participants built on the first assignment to complete the second one, which made
for a more realistic learning experience. Third, some of the projects impacted schools. Some teachers and department personnel regarded the assignment as an opportunity for improvement and
worked with the leader-in-training to analyze their practice and suggest reforms. This attitude permitted the participants to experience the collaborations and conversations that are an integral part of
data-driven decision making.
A final benefit of tying assignments to internship objectives came from the increased ability of
professors to engage in cross-course exchanges. Two examples will illustrate the point. The course
that immediately followed the data analysis course was “Instructional Leadership.” The professor in
that course was able to use the findings from the data analyses to build a deeper understanding of
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how data can guide instructional practices. The next course in the sequence was “Technology Leadership,” in which one of the major assignments consisted of designing a school improvement plan for
technology. In the past, it was difficult to make the assignment realistic because the course was offered in the summer, when most teachers are not working. This made it virtually impossible for anyone in the class to gather data from observations, teacher interviews, etc. to inform the creation of
the plan. Now, however, the data gathering for the technology assignment occurred as part of the
data course, which provided all participants with an opportunity to gather actual educational data
and improved the realism of the technology project.
The biggest drawback to using realistic assignments involved the difficulties sometimes encountered when finding the data needed to complete the projects. Participants lacked the access to
data that administrators possess, which was an unrealistic aspect of the projects. In addition, many
discovered that state and local data management system are not as user friendly as they could be.
This finding helped the participants better understand one of the main obstacles to data-driven decision making: the difficulty of obtaining desired data, which is an important point for new leaders to
grasp.
Excel Use
Excel offers school leaders a variety of tools that can help them analyze data from the school
and improve student learning (Glenn, in press). This section discusses some of the ways in which
participants have used Excel to analyze the data and make changes at schools.
The data used by the participants spanned the gamut of data used in schools. Some of the
data were summary statistics, such as mean test scores or pass rates by race/ethnicity. At other
times, students worked with an Excel spreadsheet containing individual student data for a class, a
grade level, a subject area, or a school. These data included test scores results, grades, teacher
placement recommendations, etc. Two of the more useful Excel applications for analyzing individual
data are conditional formatting and PivotTables, which are discussed below.
One popular approach to studying individual student data involved the use of conditional formatting, a procedure that automatically highlights cells that meet a given condition (such as being
above a cut score) (Glenn, in press). Participants typically use this tool to identify individual students
who are struggling to meet a certain benchmark. In the screenshot (Figure 1), conditional formatting
was used to highlight the students who were failing the state mandated reading test by over 50
points so that remedial efforts could be directed toward them. Other participants have used conditional formatting to highlight a grades column and a test score column to identify discrepancies between grading and test score results.
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Figure 1. Conditional formatting used in Excel.

PivotTables enable participants to manipulate tables quickly and easily in order to detect pattern and trends among students. The screen shot below (Figure 2) depicts one use of PivotTables.
The PivotTable contains math scores by race and gender. The numbers show that this group of students did not have an achievement gap in math based on race, but possessed a gender gap, particularly between white boys and white girls. This type of finding raises a “red flag” that leads to participants studying whether and how the school can modify math instruction to promote better learning among girls.
Figure 2. Example of PivotTables in Excel.

The VSTE Journal is published by the Virginia Society for Technology in Education. Permission is granted to copy and distribute
single articles from this publication for non-profit use with copyright notice. Contents copyright © 2008, VSTE All rights reserved.

www.vste.org

Vol. 22, No. 2

6

Teaching Data Analysis to School Leaders
The beauty of PivotTable is the ease with which they can be manipulated to show more, less,
and/or different data summaries. For example, it would be very simple to analyze reading scores instead of math scores or remove gender and/or race and insert lunch status. Moreover, a PivotTable
can be used to create a PivotChart (graph) that is linked to the table and changes when the table
changes. Participants who presented data to their fellow K-12 faculty members found that using
PivotTables enabled them to have a more flexible presentation and respond to questions by displaying the requested data rapidly. This responsiveness facilitated data-driven decision making by making it easier for the faculty members to “own” the data, a key aspect of achieving buy-in (Boudett, et
al., 2007).
Potential for Changing the Preparation of School Leaders
A common criticism in education courses is the lack of connections between coursework and
practice. Virginia Tech addressed that issue within our program by offering a data analysis course
that is unlike anything else offered in its region due to its emphasis on practical uses of data. Those
completing the program will enter their administrative careers more prepared to use data than those
who have not studied this material. As discussed above, the participants analyzed data and based
educational decisions on their findings. In some cases, they led meetings focused on data analysis,
presented findings to their colleagues, and held conversations based on data with administrators,
departments, and teachers. The educational experiences provided the future administrators with the
opportunity to mimic or actually experience important aspects of data-driven decision making in
schools. It is hoped that most preparation episodes incorporate real life experiences in order to better prepare participants to enter the next stage of their professional careers.

References
Boudett, K. P., City, E. A., & Murnane, R. J. (Eds.) (2007). Data wise: A step-by-step guide to using assessment results to improve teaching and learning. Cambridge, MA: Harvard Education Press.
Creighton, T. (2001). Data analysis and the principalship. Principal Leadership, 1(9), 52-57.
Earl, L. M. & Katz, S. (2006). Leading schools in a data-rich world: Harnessing data for school improvement.
Thousand Oaks, CA: Corwin Press.
Glenn, W. (in press). University teaching that improves school leadership: Basic techniques to help principals
use data effectively. NCPEA Education Leadership Review 9 (2).

The VSTE Journal is published by the Virginia Society for Technology in Education. Permission is granted to copy and distribute
single articles from this publication for non-profit use with copyright notice. Contents copyright © 2008, VSTE All rights reserved.

www.vste.org

Vol. 22, No. 2

7

Teaching Data Analysis to School Leaders
References (cont’d)
International Society for Technology in Education [ISTE]. (2002). National educational technology standards
for administrators. Eugene, OR: Author. Retrieved April 3, 2008 from: http://www.iste.org/Content/
NavigationMenu/NETS/ForAdministrators/2002Standards NETS_for_Administrators_2002_Standards.htm

Kowalski, T. J., Lasley, T. J., & Mahoney, J. W. (2008). Data-driven decisions and school leadership: Best
practices for school improvement. Boston, MA: Pearson, Allyn, and Bacon.
Mandinach, E., Honey, M., Light, D., & Brunner. C. (2008). A conceptual framework for data-driven decision
making. In (E. Mandinach & M. Honey, Eds.) Data-driven school improvement: Linking data and learning. New York, NY: Teachers College Press.
McNamara, J. (2000). Teaching statistics in principal preparation programs: Part 2. International Journal of
Educational Reform, 9(4), 373-384.
Topping, K. J. (1996). The effectiveness of peer tutoring in further and higher education: A typology and review of the literature. Higher Education, 32(3), 321-345.
Wayman, J. C., Stringfield, S., & Yakimowski, M. (2004). Software enabling school improvement through the
analysis of student data (Report No. 67). Baltimore: Johns Hopkins University, Center for Research on
the Education of Students Placed At Risk.

About the Author
William Glenn, Ph.D. is an Assistant Professor at Virginia Polytechnic Institute and State University
(Virginia Tech), Northern Capital Region campus, Falls Church, Virginia. He can be reached at
wglenn@vt.edu.

The VSTE Journal is published by the Virginia Society for Technology in Education. Permission is granted to copy and distribute
single articles from this publication for non-profit use with copyright notice. Contents copyright © 2008, VSTE All rights reserved.

www.vste.org

Vol. 22, No. 2

8

ISSN 1937-8122

VSTE Journal Editorial Committee

www.vste.org

Daniel Arkin, Ph.D.
Executive Director, VSTE

Glenna Gustafson, Ed.D.
Radford University

Allison Batty
Fairfax County Public
Schools

Kim Haskins
York County Public Schools

Robert Cobb, Jr., Ph.D.
North Carolina A&T State
Univ.
Teresa Coffman, Ph.D.
University of Mary
Washington
Anthony Dralle, Ph.D.
East Carolina University
Tricia Easterling, Ed.D.
Radford University
Jane Falls, Ph.D.
Virginia Tech
Bill Flora, Ed.D.
Radford University
Lynda Gillespie, Ph.D.*
Chesterfield County
Public Schools

John G. Hendron, M.A., M.A.Ed.
Goochland County Public
Schools

Drew Polly, Ph.D.
University of North Carolina,
Charlotte
Cindy Rudy, M.Ed.
York County Public Schools
Gary Sarkozi, Ph.D.
Virginia Commonwealth University

Jacqueline T. McDonnough, Ph.D. Greg Sherman, Ph.D.
Radford University
Virginia Commonwealth
University
Jeffrey Steckroth, M.A.
Old Dominion University
Walter McKenzie, M.Ed.*
Northborough-Southborough
Regional School District (Mass.)
Carmel Vaccare, Ph.D.*
Radford University
Ross A. Perkins, Ph.D.
(Managing Editor)
John Wenrich, Ph.D.*
Virginia Tech
Institute for Connecting Science
Research to the Classroom
Virginia Tech
Susan N. Perkins, M.A.
(Copy Editor)
Virginia Tech
Gary Whitt, Ph.D.
Roanoke College
Stephen Plaskon, Ph.D.*
University of Virginia
Marie Fort Withrow, M.A.
Phillips School

* Denotes Consulting Editor

The VSTE Journal is a scholarly, refereed journal comprised of articles published in an on-going manner.
Downloadable from VSTE’s website, the Journal contains articles that relate theories of educational technology with classroom practice. The target audience is teachers and administrators at all levels, from primary school through higher education. More information about the VSTE Journal, such as submission
guidelines, can be found on the VSTE Journal web pages [http://www.vste.org/publications/journal/
index.html].
Inquiries may be sent to: journal_submissions@vste.org
The VSTE Journal is published by the Virginia Society for Technology in Education. Permission is granted to copy and distribute
single articles from this publication for non-profit use with copyright notice. Contents copyright © 2008 VSTE. All rights reserved.

www.vste.org

Vol. 22, No. 2

9

