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Abstract

The work of school principals has become increasingly more complex and

demanding. To prepare principals who can meet these challenges, the National Policy

Board for Educational Administration (NPBEA) created a training guide, Principals for

our Changing Schools: Knowledge and Skill. Base (Thomson, 1993). This publication

reflects the belief that principals need to be taught the processes for experimenting and

learning from real world data to be ready to meet the daily challenges of the work

environment. This study of practicing principals yielded a content analysis of 482

responses, which guided the results and conclusions of this study. These responses reflect

the need for principals to more effectively use the data already available on their

campuses. This study more clearly defines the content and strategies that should be used

in the training of educational leaders, both practicing and prospective principals.

Furthermore, this study identified the most common opportunities for data analysis

encountered by principals in their day to day jobs, which should be of significance to

educational leadership preparation programs seeking to improve the relevance of their

coursework.
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Developing Data Analysis Skills in Principals: An Exploratory Study

In Texas schools, principals have the responsibility of improving student

achievement for all students on their campus. While this is a challenging problem for

principals, especially when they are expected to increase student performance on the

Texas Assessment of Knowledge and Skills (TAKS) for all students, no one solution that

works best for every school has been found. Thus, principals are faced with exploring

many solutions to meet the specific needs of their campuses. The ability to accurately and

appropriately use the data made available to them through local, state, and national

accountability measures is critical-to principals' effectiveness at ultimately improving

student achievement.

The work of school principals has become increasingly more complex and

demanding. As we move through the 21g century, principals face demands not only to be

effective leaders but also to operate successfully in an environment of continuous change

(Hoyle, English, & Steffy, 1998). To prepare principals who can meet these challenges,

the National Policy Board for Educational Administration (NPBEA) created a training

guide, Principals ,for our Changing Schools: Knowledge and Skill Base (Thomson, 1993).

This publication reflects the belief that principals need to be taught the processes for

experimenting and learning from real world data to be ready to meet the daily challenges

of the work environment. While the NPBEA standards require principals to look at

statistics and data analysis, very little training on how to gather and analyze data to make

informed decisions is provided in the training manual or in many preparation programs.
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Nor are principals trained in how to effectively report their findings to their stakeholders

(McNamara, 1991).

The 21 domains found in the NPBEA typology represent a convenient

classification system one can use to better examine preparation strategies for school

principals. The domains in the NPBEA typology are not discrete but rather interrelated,

with 11 process or skill-oriented domains and 10 content-focused domains. This

typology reflects the belief that principals need to be taught a process for experimenting

and learning from real-world data to be ready to meet the daily challenges they will face

in the work environment. Thus, the overall goal of Principals for Changing our Schools

(Thomson, 1993) was to develop professionals who have the understanding and skills

. necessary to address routine as well as emergent problems of practice.

An essential expectation elaborated in the NPBEA training guidelines was the

need for practicing principals to develop basic statistics and data analysis skills that will

assist them in their day-to-day operations of the school. The seven NPBEA functional

domains address the organizational processes and techniques by which the mission of the

school is achieved; in simpler terms, the data analysis skills in these domains are

necessary for the principal to be effective on the job. The six NPBEA programmatic

domains reflect instruction, learning environment, curriculum, student guidance centers,

staff development, program evaluation, and resource al;ocation; the need for principals to

possess basic statistical and data analysis skills is clear in these domains as well.

While two of the 21 domains in the proposed NPBEA training guidelines deal

indirectly with data, information collection, and measurement, no domain deals

specifically and explicitly with statistics and data analysis, which is a necessary skill for
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practicing principals. The standards do require principals to look at statistics and data-

analysis within each domain, but provide little training on how to gather and analyze the

evidence necessary to make successful and informed decisions.

Theoretical Perspectives

This exploratory study is grounded in the vast theoretical basis of the NPBEA's

standards for principals. Based on these perspectives, five specific research questions

were used to guide this inquiry:

(1) What are the most common situations where principals use data analysis skills to

accurately define problems encountered in their work?

(2) What are the most appropriate data analysis strategies principals need to know to

solve.the typical problems encountered in their work?

(3) How can graphic displays be used to report the results of problem defining and data

analysis so that these findings can be understood by school stakeholders who are not

likely to have specialized statistical training?

(4) How can principal training programs effectively prepare principals to use the data

analysis and statistical skills essential to solving problems on their campuses?

(5) What critical statistical concepts and strategies need to be included in a formative

evaluation of staff development for principals to address the need for essential data

analysis and statistical skills?

McNamara and Thompson (1996) observed that statistics courses as they are usually

taught in graduate schools of education are not designed for the school principal.

Specifically, these courses tend not to use real-world data when teaching principals the

knowledge and skills needed to use statistics in their work environment. In addition,
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they note that "many statistics service courses taught in graduate schools of education

direct a major portion of their syllabus toward the use of inferential statistics as a tool in

conducting academic research projects and dissertations" (p.381). Thus, far less time is

devoted to survey methods, estimation techniques, exploratory data analysis, and

statistical graphs for reporting the findings of practical inquiries, which are the essential

statistics and data-analysis skills principals need to be successful on the job.

McNamara and Thompson (1996) proposed an alternative strategy for developing

data analysis skills in principals by emphasizing data analysis as a process of discovery.

This model, while focused on how educator preparation programs should teach data

analysis skills to leadership students, includes the following guidelines:

(1) Emphasizing data analysis: Statistics is a set of methods used to analyze real-world

data. Emphasizing data analysis to allow practitioners to focus on discovery is vital

for producing accurate results that can inform school improvement efforts

(2) Using real world data: Basic statistics courses should be taught as an integral part of

the principal preparation program using real-world data that principals encounter in

problem-solving and decision-making tasks in their job performance

(3) Focusing on descriptive statistics: Principals typically use data on all students to

solve pressing problems and to make decisions for their current academic year. This

is very different from using data as sample evidence for comparisons with other

schools, as educational research projects might do to influence future school years.

(4) Using accurate descriptions: This guideline recognizes all three essential properties

needed to accurately describe a univariate distribution. These properties are the

measure of center, measure of spread, and the shape of the distribution.

Discussion Draft: Please dO not cite without authors' permission.
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(5) Learning exploratory data: This guideline capitalizes on the fact that viewing data

using the open-ended assumptions reveals truth about random fluctuations, error and

other confusion often encountered in school data.

(6) Using graphic displays: This guideline emphasizes the importance of using data

graphics in all aspects of real-world data analysis. Principals need to enhance their

skill development in constructing and interpreting data graphics. Using well-

designed data graphics provides a simple but powerful tool to interpret and enhance

the report on real data.

(7) Reporting outliers: This guideline emphasizes why a principal should learn to

analyze and report outliers. Using statistical graphic displays shows if the real-world

data distribution is well-behaved or ill-behaved. This is a very important

consideration for data analysis in schools since many real-world data distributions do

not follow the idealized normal distribution often assumed in the application of many

formal statistical methods. Principals must not only be prepared to recognize outliers

that result in ill-behaved data distributions, but also must be prepared to take outliers

into account so that their data analysis yields valid and reliable conclusions.

Methods and Procedures

This exploratory study was used to create an inventory of situations that describe

opportunities for principals to use statistics and data analysis methods at the campus

level. The process involved four steps: (1) identification of opportunities for data

analysis, (2) development of a framework to guide content analysis, (3) creation of a set

of categories for the concept "administrative tasks" and "data collection procedures," and

(4) description of emerging trends from this analysis.
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Participants in the Study

Participants were drawn from three different Prekindergarten-12th grade school

districts, classified as urban, suburban and rural, according to the Texas Education

Agency. These districts represented three different regions in Texas: Southeastern,

Central, and Northern. Nineteen principals with a variety of experiences and background

knowledge in both school improvement and statistics and data analysis volunteered to

participate in the study. The schools in which the principals worked represented a wide

variety of student demographics in terms of ethnicity, socio-economic levels, and English

Language Learner status.

Data Collection

The first step in this phase was devoted to collecting opportunities for data

analysis at the campus level. Three primary methods of data collection were used to

accomplish this task. Specifically, opportunities for data analysis were entries recorded

on personal logs, statements provided by 19 principals who agreed to participate in the

study, and appropriate situations described in the literature on the school principalship.

Taken collectively, this process produced 482 individual opportunities for conducting

meaningful data analyses that could be used to inform decision making at the campus

level.

Data Analysis

This step was completed when each of these 482 opportunities for data analysis

was recorded on separate index cards. Putting each opportunity on a single index card

provided a convenient set of input data to be used in all subsequent data analysis tasks

undertaken in steps two through four. The second step was used to create a theoretical

framework to guide all content analysis activities to be undertaken in steps three and four.

Discussion Draft: Please do not cite without authors' permission.
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A preliminary analysis of the 482 cards in the data set suggested that a two dimensional

matrix would provide a meaningful way to synthesize the evidence assembled in these

cards. The first dimension of this theoretical matrix was designed to specify the actual

administrative task indicated on each card. This theoretical dimension was used to guide

the content analysis activities in step three. The second dimension of the theoretical

matrix was designed to identify the primary data analysis task reflected on each card.

This theoretical dimension was used to guide the content analysis activities in step four.

The third step was to create a meaningful set of categories for the concept

administrative task. This step was undertaken using standard content analysis procedures

detailed in Erlandson, Harris, Skipper and Allen (1993). Also helpful in constructing and

implementing the step three content analysis were guidelines offered in Lancy (1993),

Merriam (1988) and Patton (1990). These content analysis procedures and guidelines as

they were used in step three can be summarized as follows. First, the actual

administrative task indicated on each card was identified and highlighted. Second, using

concept coding, administrative tasks reflecting the same general concept were grouped

together. Third, each group of cards was examined to ensure that each card was properly

classified. Fourth, all initial groups of cards were then compared to see if some group

categories should be merged or subdivided to better represent specific concepts. When

appropriate, new groups were formed. Fifth, all groups of cards (both initial and newly

formed groups) were examined again to ensure that there were no misclassifications.

Finally, when all misclassifications were settled, each group of cards was given a

common label (individual concept) that best reflected all of the administrative tasks

contained in the group.
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This iterative process yielded 21 emergent categories. While these 21 categories

were not always completely independent, they were judged to be a meaningful and

convenient way to describe the wide array of critical administrative tasks principals are

expected to perform on the job. These 21 categories included (in alphabetical order):

Budgeting;, Campus Planning; Curriculum; Discipline; Extracurricular and Student

Activities; Facilities and Auxiliary Services; Grants; Instructional Materials and Supplies;

Instructional Setting and Design; Parent and Community; Personnel and Staffing;

Professional Development for Administrators; Professional Development for Teachers;

Program Evaluation; Special Programs; Student Assessment and Achievement; TAAS

(Texas Assessment of Academic Skills); Tardies, Attendance and Enrollment; Teacher

Observation and Evaluation; Technology; and Transitions Between Schools.

The fourth step was used to create a meaningful set of categories for the concept

data analysis procedures. A review of basic statistics and data analysis texts (for

example see Kitchens, 1997, and McNamara, 1994), indicated that four essential data

analysis procedures can be used to create a meaningful set of categories. These four data

analysis procedures (categories) are defining problems, analyzing data, proposing

solutions and reporting findings. With these four theoretical categories in place, each of

the 482 cards were placed into the one category that best reflected the primary intent

indicated in the card statement detailing the opportunity for data analysis. The result

yielded a univariate distribution for the concept data analysis procedures. The

distribution has four specific frequencies. Each of these four frequency counts indicates

the number of times one specific category was mentioned in the complete set of 482 data

cards.
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The resulting empirical matrix used to synthesize the data set is a 21 by 4 data

matrix represented in Table 1. Inspection of this table indicates that 21 specific

administrative task categories (displayed in alphabetical order) are used in the first

dimension and four specific data analysis tasks (or procedures) are used in the second

dimension. In addition, Table 1 also provides 84 specific frequency counts, one for each

cell in the data matrix. Accordingly, the 84 entries in this bivariate distribution indicate

both the specific administrative task and the primary data analysis procedure (intent) for

each of the 482 cards in the data set. This bivariate distribution also provides a complete

set of information needed to determine trends.
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Table 1
Summary of Categories

Category Defining
Problems

Proposing
Solutions

Analyzing
Data

Reporting
Results

To tal

Budgeting 1 2 8 0 11

Campus Planning 9 11 34 8 62

Curriculum 8 9 22 5 44

Discipline 0 0 5 0 5
Extracurricular and
Student Activities

4 2. 3 0 9

Facilities and Auxiliary
Services

0 3 1 6

Grants 5 1 8 0 14
Instructional Materials,
Suuiliesand

1 3 8

Instructional Setting
and Design

6 16 2 33

Parent and Community 9 4 5 6 24

Personnel and Staffing 1 1 7 . ,1 10
Professional
Development for
Administrators

0 4 6 4 14

Professional
Development for
Teachers

21 5 11 6 43

Program Evaluation 19 3 13 3 38

Special Programs 9 7 12 4 32
Student Assess and
Achievement

26 1 10 5 42

TAAS 8 2 22 6 38
Tardies, Attendance,
Enrollment

2 4 1 8

Teacher Observation
and Evaluation 3 0 3 1 7

Technology 20 2 2 3 27
Transitions Between
Schools

4 2 1

TOTAL 161 64. 197 60 482
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Results and Conclusions

The final step in this study was dedicated to describing trends that emerged from

the analyses conducted in the four previous steps. Four specific trends emerged. Each

trend is described below.

Trend One: Administrative Tasks

Figure 1 is used to display the administrative task categories and their

corresponding percents in rank order with the largest percent as the first rank and the

smallest percent as the twenty-first rank. Inspection of these percents indicates that there

is a large variability among the administrative tasks. Viewed from this perspective, a

clear trend emerges. Four administrative categories contain approximately 40 .percent of

the 482 opportunities for data analysis at the campus level. This fact can be easily

verified using the data given in Table 1. These data yield the following summary

information:

Campus Planning 62 (12.86%)

Curriculum 44 (9.13%)

Teacher Professional Development 43 (8.92%)

Student Assessment and Achievement 42 (8.71%)

Total (Highest Four) 191 (39.62%)

If one expands the highest priorities to include the top seven categories,

approximately 62.23 percent of the 482 opportunities for data analysis fall into these

seven categories. This fact can also be verified using Table 1 data entries.
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Campus Planning

Curriculum

Professional Development for Teachers

Student Assess and Achievement

TAAS

Program Evaluation

Instructional Setting and Design

Special Programs

Technology

Parent and Community

1.
Professional Development for Administrators

Grants

Budgeting

Personnel and Staffing

Extracurricular and Student Activities

Tardies, Attendance, Enrollment

Instructional Materials, Supplies and Equipment

Transitions Between Schools

Teacher Observation and Evaluation

Facilities and Auxiliary Services

Discipline

[AM

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

Percent

Figure 1.. Summary of Categories for All Responses - Sorted
by Frequency
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The fifth through seventh highest frequencies are:

TAAS 38 (7.88%)

Program Evaluation 38 (7.88%)

Instructional Setting and Design 33 (6.85%)

Total (Fifth to Seventh) 109 (22.61%)

Thus, just one-third of the administrative task categories account for more than

three out of every five opportunities for data analysis. This trend suggests the following

summary statement: While there is a wide range of opportunities for data analysis at the

campus level, a small subset of administrative tasks (seven to be exact) account for a

clear majority of these data analysis opportunities.

Trend Two: Data Analysis Tasks

Figure 2 provides a rank-ordered distribution of the data analysis procedures (skill

areas) designated for the 482 index cards in the data set. This figure provides the

evidence needed to declare the second trend. Better than two out of every five

opportunities for data analysis fall into just one of the four data analysis skill areas.

Specifically 197 index cards (40.87 percent) indicated the primary data analysis task of

interest was analyzing data.
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Analyzing Data

Defining the
Problem

Proposing Solutions

Reporting Results

10 15 20 25 30 35 40 45

Percent

Figure 2. Summary of Data Analysis Procedures
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As before, this and the other three percentages for the data analysis task categories can

easily be verified using data entries in Table 1. The percentages are these:

Analyzing Data 197 (40.88%)

Defining the Problem 161 (33.40%)

Proposing Solutions 64 (13.28%)

Reporting Results 60 (12.44%)

Total (All Categories) 482 (100%)

Notice also that combining the data for the first and second ranked data analysis

task categories suggest that almost three-fourths of the data-analysis skills designations

are either analyzing data or defining the problem.

This summary information yields the second trend of interest. Specifically, while

there is interest in all four major data-analysis procedures (skill areas), most interest

centers on analyzing data and defining problems rather than on proposing solutions and

reporting results.

This trend has a "common sense" ring to it in that reporting results is a

meaningful task only if the problems defined by principals are accurate and the

corresponding data analysis procedures used in problem defining and problem solving are

both reliable and valid.

Trend Three: Working With Existing Data

A content analysis of all 482 index cards indicated that better than nine out of

every ten index cards reflected opportunities for data analysis using existing data
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available on the campus. Thus, less than ten percent of the opportunities for data analysis

depend on collecting new data. Since existing data at the campus level almost always

includes information on all individuals, programs and support services, the third trend

provides clear evidence that the primary data analysis skills needed by principals reside

in descriptive rather than inferential statistics.

Trend Four: Instructional Concerns

Inspection of the summary information provided in Figure 1 provides the evidence

needed for the fourth trend. Specifically, the top seven administrative task categories in

Figure 1 focus almost exclusively on instructional issues and concerns. This trend

suggests that efforts to develop statistics and data analysis skills for school principals

would be most effective when initial examples used to illustrate relevant data analysis

procedures come from instructional situations encountered on the campus. Taken

collectively, the four insights identified in this reflective exercise provided specific

information the authors used in the third phase of this record of study, which turns

attention toward the development of recommendations.

Recommendations

Guidelines offered in the McNamara and Thompson (1996) model suggest that

teaching statistics in principal preparation programs should (1) emphasize data analysis

methods that allow principals to focus on discovering actual relationships, (2) illustrate

statistical concepts using real-world data principals are likely to encounter in the schools,

(3) focus primarily on descriptive rather than inferential statistical methods, and (4) stress

the use of graphics in both data analysis and report preparation.
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Recommendation One

This recommendation draws on the profile of traditional graduate school of

education statistics courses given in McNamara and Thompson (1996). They suggested

that statistics courses as they are usually taught in graduate schools of education are not

designed for the practitioner. Hence, these courses tend not to use school-based data

when teaching principals the knowledge and skills necessary to use statistics in their

work environment. With this in mind,

findings from this study endorse the relevance of the McNamara and Thompson (1996)

model for developing statistics and data analysis skills in principal preparation programs.

This emphasis on inferential statistics clearly runs counter to the need doculnented in this

study for concentrating on descriptive statistical methods as the most likely data analysis

skills principals must use to be successful on the job.

Recommendation Two

A second recommendation from this study suggests that alternative graduate

statistics course designed specifically for practicing and prospective school principals

should begin by requiring all students enrolled to identify the actual data that individual

campuses must collect and forward to the central office for preparing school district

reports. Once these data are identified, students should then be asked to specify how

these data could be used by the principal to inform planning and decision making at the

campus level. Principals who understand how to apply the concept of rank ordering to

the frequencies of a univariate distribution should be in a better position to prepare

meaningful reports. In more specific terms, knowing how to rank order data on a
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variable of interest helps policy makers and practitioners to focus on developing

priorities, which is an essential skill in both planning and decision making.

Creating this perspective at the beginning of the course will make a significant

contribution to reinforcing the idea that basic statistical concepts have direct and

immediate application in the schools. Once students are familiar with the data available

at the campus and understand its potential value to inform campus decisions, focus

should turn immediately toward illustrating how computer technology (specifically

statistical data analysis programs) can be used effectively and efficiently to generate

relevant data analysis and statistical graphics.

Recommendation Three

The formal introduction to basic statistical concepts in an alternative graduate

statistics course designed specifically for practicing and prospective school principals

should include a focus on these three skills development areas: (1) how to construct

basic statistical graphics for univariate and bivariate distributions, (2) how to identify

specific statistical concepts that allow one to discover patterns and trends that can be

incorporated into graphic representations, and (3) how to use these graphic

representations effectively in both data analysis and report preparation. Furthermore, the

development of data analysis skills needed to prepare an action research report should

include a focus on statistical graphic methods, such as bar charts and box plots.

Recommendation Four

An alternative graduate statistics course designed specifically for practicing and

prospective school principals should emphasize throughout the course these two key

ideas: (1) the need to understand the important distinction between data and information
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and (2) the need to use this important distinction as a theoretical guide for designing

effective data analysis procedures that answer critical decision-oriented questions

encountered on the job. When properly implemented, this recommendation will provide

the necessary first step that allows principal and their professional colleagues to move

beyond the unfortunate situation where schools are data rich, but analysis poor.

Conclusions

This study more clearly defined the content and strategies that should be used in

the training of educational leaders, both practicing and prospective principals.

Furthermore, this study identified the most common opportunities for data analysis

encountered by principals in their day to day jobs. Once these opportunities are

identified, training programs can then facilitate the development of principals who are

able to meet the data-driven challenges of school improvement and student achievement

as suggested by the McNamara and Thompson (1997) model. Recognizing a principal's

daily opportunities for data analysis and data reporting, including the use of graphic

displays, supports the need for emphasis in these areas in principal training programs.

Principals must be able not only to identify and use available data from their campuses to

make effective, informed decisions, but they must also be able to effectively and

accurately communicate this information to their stakeholders.
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