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ABSTRACT 
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Doctoral Advisory Committee Chair: Steven Jay Gross Ed.D. 
 
 

 Increased uses of educational technology by students  
 
and teachers in recent years have compelled elementary  
 
principals to expand educational technology resources and  
 
replace educational technology resources at the end of it’s  
 
service life.  The purpose of this study was to investigate  
 
strategies and practices employed by elementary principals  
 
engaged in leading the educational technology refresh  
 
process. 
 
 Data collection for this qualitative, multi-site,  
 
descriptive case study occurred between November 2008 and  
 
June 2009. Sources of information included interviews,  
 
observations, document reviews, and a questionnaire.   
 
Participant principals were interviewed four times each.  
 
Students and staff members were observed using refreshed  
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educational technologies. Documents chronicling the refresh  
 
process were examined. Best practice questionnaires were  
 
distributed to members of five county education technology  
 
consortiums to obtain recommendations for potential study  
 
participants.  
 
 The in-depth study explored the educational technology  
 
refresh process planning strategies of five elementary  
 
principals. The principals managed a parochial elementary  
 
school, two suburban public elementary schools, a private  
 
special education elementary school, and a rural public  
 
elementary school. All of the participant principals were  
 
cited by members of their county’s education technology  
 
consortium as individuals who have managed best practice  
 
education technology refresh projects.  
 
 The study generated data pertaining to principal  
 
technology refresh planning processes, and the influence  
 
empirical research, experience, collaboration, and best  
 
practice literature have on principal technology refresh  
 
planning processes. The study also generated data  
 
pertaining to principal strategies for managing resistance  
 
to change and organizational turbulence created by the  
 
technology refresh process.   
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CHAPTER 1 

 
INTRODUCTION 

 
Chapter Introduction 

 
 Educational technology is now ubiquitous in schools.  

Its use continues to expand annually (Becker, 2000; Cuban, 

2002; Moersch, 1999).  Educational technology functions 

actively to increase productivity in vital components of 

education: instruction, research, administration, 

information gathering and dissemination, and communications 

(Zhao & Conway, 2001).  As teachers and students continue 

to integrate educational technology into the daily teaching 

and learning process, elementary principals are compelled 

simultaneously to expand technological resources and to 

replace obsolete technologies.  Hendricks (2004) states, 

“educators with limited budgets are increasingly faced with 

the challenge of aging computers and the need to provide 

adequate technology for state-of-the-art learning 

environments” (p. 11).  While much information pertaining 

to new hardware and software is being  disseminated by both 

the information technology industry and educational 

technology educators, little information exists that 

pertains to the replacement of educational technology 
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hardware and software that has reached the end of its 

service life (Dede, 1997).  

Background of the Study 

 Frazier and Bailey (2004) cite the need for the 

regular maintenance of hardware and software and for 

routine upgrades for these components.  They recommend that 

school districts develop long-term plans for 

hardware/software upgrades or for replacements every three 

to five years (p. 72).  College and university management 

information services departments, state departments of 

education, regional technology consortia and the U. S. 

Department of Education’s Office of Educational Technology 

have all made similar recommendations (USDOE, OET) 

(Hendricks, 2004; USDOE, OET 2003).  Technology equipment 

and software manufacturers such as Microsoft, Intel, Cisco, 

Dell, Hewlett Packard, and International Business Machines 

(IBM) also recommend that their clients periodically 

replace and upgrade software and hardware (META Group, 

2003). 

 Jewell (1999) states that technology coordinators are 

usually responsible for planning, budgeting, and  

implementing educational technology refresh plans.  These 

plans may require a coordinator to develop a recycling 
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schedule for hardware and software, to develop new hardware 

and software specifications, to develop and justify 

educational technology budgets, to install new equipment, 

to remove and dispose of outdated equipment, and to provide 

training in the use of these resources (Altirus, 2006; 

Microsoft, 2006). 

 The educational technology refresh process is not  
 
exclusively managed by technology coordinators or by  
 
specialized project managers.  Tasks associated with the 

process regularly require the involvement of the principal, 

the custodial staff, or the maintenance staff.  The refresh 

process creates many unique logistical problems, unrelated 

to hardware or software, in the schools where the process 

is being implemented.  These include temporary storage 

problems, power, cooling, and network infrastructure 

expansion problems, student and teacher schedule disruption 

issues, additional demands on support staff, continuing 

learning issues for students,  

teachers, and support staff, and change issues created by 

the refresh process.  Such problems eventually contribute 

to turbulence in the school community (Means, 2000; Rivero, 

2004; Wipro, 2006).  These issues, associated with the 



 4

educational technology refresh process, are traditionally 

addressed by school principals.  

 The U. S. Department of Labor (USDOL) Occupational  
 
Outlook Handbook (2004) states the nature of a school  
 
principal’s work includes managing a school’s day-to-day  
 
activities.  These activities include maintaining a  
 
positive culture, creating budgets, developing policies and 

procedures, supervising students, teachers, and support 

staff, training and motivating teachers, and managing 

facility repairs and improvements.  The relatively new 

phenomenon of refreshing educational technology forces new 

managerial tasks on elementary principals (Frazier & 

Bailey, 2004).  

Purpose of the Study 
 
 The purpose of this study is to investigate strategies 

and practices utilized by elementary principals in 

supervising the technology refresh process.  The study 

seeks to understand pragmatic issues unique to elementary 

school site managers associated with the implementation of 

the refresh process.  These issues are typically not 

addressed, and perhaps cannot be addressed, by educational 

technology coordinators or computer technology teachers.   
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Significance of the Study  

 
 Much literature exists detailing the role of the 

equipment and software manufacturers in the refresh process 

(Wipro, 2006; Intel, 2004; Microsoft, 2004; Meta Group, 

2003).  Additional literature also exists identifying the 

duties of the technology coordinator and educational 

technology specialist in the process (Frazier & Baily, 

2004; USDOE, OET, 2003).  However, the duties of the school 

principal in the process have received little attention.  

Therefore, the intent of this case study is to contribute 

knowledge to, and to clarify the role of, the elementary 

principal in the educational technology refresh process.   

 As lone site administrators, elementary principals 
 
are ultimately responsible for the successful  
 
implementation of the educational technology refresh plan  
 
at their schools and the successful integration of  
 
educational technology into the teaching and learning  
 
process.  This study has significant implications for  
 
principals tasked with refreshing educational technology.   
 
The study provides in-depth information on site-level 

problems as well as solutions associated with the 

educational technology refresh process from a principal’s 

perspective.  Although the refresh process is a relatively 
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new phenomenon, it is hoped that the experiences of the 

participants in this study can be utilized by fellow 

administrators who have not yet participated in the process 

and that the participants’ experiences will assist 

principals with limited refresh process experience in 

planning their next project.  

Research Questions 
 
 Case study research should be guided by a number of  
 
essential questions.  Merriam (1998) states that research  
 
questions “reflect the researcher’s thinking on the most  
 
significant factors to study.”  She further observes that  
 
research questions “guide the inquiry, and they determine 

how data are collected” (p. 60).  Commenting on research 

questions, Yin (1994) suggests that “how” and “why” 

questions are more explanatory than ‘what’ questions and 

are best suited for case studies, histories, and 

experiments as preferred research strategies.  

Maxwell(1996) observes that precisely framed research 

questions can point researchers to specific areas of theory 

and can assist in developing an understanding of the 

phenomenon being studied. 

 The following research questions were designed to  
 
provide a broad view of the role of the elementary  
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principal in the educational technology refresh process. 
 
 1. How do selected elementary principals plan for 

   the educational technology refresh process?   
 
 2. To what extent, if any, does empirical research,  

principals’ experience, staff collaboration and     
best practice literature assist selected elementary  
principals in preparing their students, teachers,  
support staff, and students’ parents to participate 
in the refresh process?  

 
 3. How do selected principals manage resistance to  

change and to the organizational turbulence created 
by the refresh process?   

 
Delimitations and Limitations 

 
   In case study research, the listing of delimitations  
 
and limitations clarify the nature of a particular case  
 
study (; Locke, Spirduso & Silverman, 1987; Yin, 1994).  
 
Delimitations describe the populations to which 

generalizations can be safely made and define the 

parameters  of a particular construct or population.  

Limitations refer to limiting conditions or restrictive 

weaknesses.  Ultimately, it is the researcher’s 

responsibility to acknowledge the constraints of  

the study.  
  

This study examines the practices of five selected  
 
elementary principals in two Mid-Atlantic States.   
 
Technology coordinator consortia members in study 

participants’ counties identified the principals who had 
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successfully implemented technology refresh projects.  The 

educational backgrounds and professional experiences of the 

principals were comparable.  One principal worked in an 

urban school district, two worked in suburban school 

districts, one worked in a private school, and one worked 

in rural school district. The principals’ schools varied in 

size and demographics.  

 This study examines each principal’s most recent  
 
educational technology refresh projects.  No Information 

was collected pertaining to ongoing or incomplete projects. 

The study was designed to examine all phases of the 

technology refresh process.  Data were collected between 

November 2008 and June 2009.  Sources include interviews, 

observations, document reviews, and field notes.  

 Creswell (1994) states that a researcher’s 

subjectivity can limit a study’s accuracy because the 

researcher’s perspective can bias the data collection 

process.  

 The study was constrained by limitations in research  
 
funding and time.  Limited financial resources prevented  
 
the inclusion of additional respondents, and professional  
 
obligations prevented the researcher from expanding the  
 
study’s scope.  
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 The study was limited to five elementary school  
 
principals.  Another limitation of the study was that all 

of the participants were Caucasian, middle-class, males. A 

female African-American participant had to withdraw from 

the study due to a schedule conflict. A final limitation of 

the study was the best practice classification of each 

study site could not necessarily be attributed exclusively 

to the efforts of the participant principals.  

Consequently, the findings may not be relevant to, or 

representative of, all elementary or secondary school 

principals.  

Definitions 
 

 The following definitions and terminologies were used  
 
in this study. 

 
Best practice .  A superior method.  An innovative 

practice that contributes to the improved performance of  
an organization, usually recognized as “best” by peer  
organizations (Visitask, 2004).  
 

Case study .  “An empirical inquiry that investigates 
a contemporary phenomenon within its real-life  context,  
specially when the boundaries between phenomenon and  
context are not clearly evident” (Yin, 1994, p. 13).  
 

Educational Technology .  “Educational technology  
encompasses knowledge about and use of computers and 
related technologies in (1) delivery, development,  
prescription, and assessment of instruction; 
(2) effective uses of computers as an aid to problem 
solving; (3) school and classroom administration;  
(4) educational research; (5) electronic information  
 access and exchange; (6) personal and professional  
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 productivity; and (7) computer science education 
(ISTE, 2000, p. 365).  

 
Empirical Data .  Information obtained by means of  

observation, experience, and experiment.  Empirical 
data is provable and verifiable  (empirical. (2010). In 
Merriam-Webster Online Dictionary.  Retrieved March 23, 
2010, from http://Merrium-Webster.com).  
 

 
First-Order Barriers to Change .  “Obstacles which  

impede the effective implementation of a projected change  
or innovation.  These obstacles are typically extrinsic  
in that they are external to the teacher or  
require a technological quick fix for the change to   
occur. These barriers are easy for teachers to identify due 
to the fact that the barriers exist outside of their 
control (Brickner, 1995, p. 5).    
 

Forklift Upgrade .  “Upgrades to a computer network  
that requires a massive hardware investment” (Hendricks,   
2004, p. 4). 
 

Hardware .  Computers, computer peripherals  
(monitors, keyboards, mouse devices), printers, scanners,  
video equipment, servers, network switches, routers, 
Internet Protocol telephony equipment, and firewalls  
Altiris, 2006).  
 

Refresh Cycle .  A proactive strategy to replace 
hardware and software on a scheduled basis prior to the  
hardware and software reaching the end of its service 
life (Wipro, 2007). 
 

Second-Order Barriers to Change .  “Obstacles which 
impede the effective implementation of a projected change  
or innovation.  These obstacles are intrinsic in nature  
in that they are internal to the teacher. The barriers 
exist within the individual teacher and teachers are often 
reluctant to acknowledge the existence of second-order 
barriers” (Brickner, 1995, p. 6).   
 

Software . Operating systems programs, application  
programs, and digital storage media. (Microsoft, 2006). 
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Total Cost of Ownership (TCO).  A management model for 
predicting and analyzing complete technology lifecycle 
costs. Cost factors include capital costs, technical 
support costs, administration costs, and end-user 
operations/downtime (MAR*TEC, 2003).  

 
Turbulence .  “An unstable condition.” Turbulence may  

be classified as “light, moderate, severe, and extreme”  
(Gross, 1998, p. 114). Organizations define turbulence  
as events that are unsettling, energetic, forceful, 
catalytic, and unpredictable. Turbulence is an  
inevitable consequence of organizational changes  
(Gryskiewicz, 1999). 
 
 Turbulence Gauge. A rubric developed by Gross to 
measure four degrees of turbulent volatility in schools 
(Gross, 2004, p. xiii).  
  

Organization of the Study 
 

 This study is divided into five chapters.  Chapter One  
 
previews the study’s thrust and organization.  Chapter Two  
 
reviews contemporary literature pertinent to the 
 
technology refresh cycle and project planning issues  
 
affecting elementary principals during the refresh process.   
 
Chapter Three illustrates the methodology and procedures 

employed in conducting the research and analysis phases of 

the study.  Chapter Four discusses the data findings 

collected at the five study locations.  Chapter Five 

contrasts the study findings, makes recommendations to 

assist elementary principals with the refresh process, and 

makes recommendations for future studies.  
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CHAPTER 2 
 

REVIEW of LITERATURE 
 

Chapter Introduction 
 

  Contemporary technological literature is limited in  
 
its knowledge and appreciation of elementary principals’  
 
practices related to the educational technology refresh  
 
process.  Much has been written in information technology 
 
journals, periodicals, and white papers about the details  
 
and logistics of implementing the technology refresh  
 
process.  However, there is little information  
 
pertaining to elementary principals’ role in planning,  
 
supervising, and implementing that process.  
 
 Educational technology is now ubiquitous in schools. 

Its use continues to expand annually (Becker, 2000; Cuban, 

2002; Moersch, 1999). Educational technology functions 

actively to increase productivity in vital components of 

education: instruction, research, administration, 

information gathering and dissemination, and communications 

(Zhao & Conway, 2001).  As teachers and students continue 

to integrate educational technology into the daily teaching 

and learning process, elementary principals are compelled 

simultaneously to expand technological resources and to 

replace obsolete technologies.  Hendricks (2004) states, 



 13

“educators with limited budgets are increasingly faced with 

the challenge of aging computers and the need to provide 

adequate technology for state-of-the-art learning 

environments” (p. 11).  While much information pertaining 

to new hardware and software is being disseminated by both 

the information technology industry and educational 

technology educators, little information exists regarding 

the replacement of educational technology hardware and 

software that has reached the end of its service life 

(Dede, 1997).   

 The literature review is divided into categories of 

hardware and software service life, the information  

technology refresh process, principals’ management of  
 
technological innovation and change, first- and second-

order barriers to technology use, and resistance to change 

and organizational turbulence created by the refresh 

process.  

Hardware and Software Service Life 
 

 In 1996, Congress passed the Telecommunications Act  
 
(Kimball & Sibley, 1997).  The legislation provided funding 

to integrate telecommunications-based technologies into 

schools and public libraries.  The intent of the 

legislation was to break down information barriers created 
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by geographical boundaries.  To be eligible to obtain the 

“E” Rate funds provided by the Telecommunications Act, 

school districts and public libraries are required to 

develop multiyear technology use plans (TUP) (U. S. 

Department of Education, Office of Educational Research and 

Improvement, 2002). 

 Kimball and Sibley (1997) have enumerated the 

essential components of strong technology use plans.  They 

include: broad based support; needs assessment; an 

organization’s mission, goals, and objectives; action plans 

with timelines; program and curriculum integration; an 

evaluation plan; multi-year planning; technology standards;   
 
funding alternatives; research and development; pilot 

projects; links to contemporary educational research; and 

staff development.  In response to the complexities 

associated with the development of a technology use plan, 

Kimball and Sibley (1997) developed the Technology Maturity 

Model (TMM) rubric for technology plan analysis.  The 

rubric is designed to assist educators in identifying and 

accommodating all components of their technology use plans.  

Key elements of the rubric include scheduled hardware and 

software replacement, and the disposal of obsolete 

hardware. 
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 Spiwak (2000) defines the technology refresh process 

as the maintenance function of cyclically replacing 

information technology at the end of its service life. The 

Texas Department of Information Resources (2003) defines 

technology life cycles as the rate of change caused by 

functional obsolescence.  

In their discussion of budget maintenance and  
 
upgrades, Frazier and Bailey (2004) recommend replacing 
 
laptop computers, network servers, network switches,  
 
routers, firewalls, digital cameras, and video cameras 
 
every 36 months. Frazier and Bailey further  
 
recommend replacing desktop computers every 48  
 
months and personal digital assistants (PDA) every 
 
eighteen months (p. 73). 
 
 The state of Texas (2003) has determined the lifecycle 
 
of a laptop computer to be two to three years and of a 

desktop computer to be four to five years. Research 

conducted by the Texas Department of Information Resources 

(2003) has shown that the states of Iowa, Nevada, and 

Montana replace or upgrade employees’ personal computers 

every 48 months.  

 In addition to states adopting lifecycle or end-of-  
 
service-life policies, many colleges and universities have 
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adopted refresh programs.  Loyola University-Chicago, 

Bucknell University, and the University of Texas at Austin 

have adopted four-year PC replacement programs as part of 

their academic desktop computing plan (2002, 2003, 2004).  

The University of Wisconsin–Superior (2003) has adopted a 

36 month lease-replacement plan for personal computers.  

 Hendricks (2004) notes that the Technology 

Coordinator’s Handbook of the Mid-Atlantic Region 

Technology in Education Consortium (MAR*TEC) cites the 

Montgomery County Public Schools (MCPS) in Maryland as a 

technology refresh cycle best practice program.  The MCPS 

Technology Modernization Program (TechMod) includes a four-

year refreshment cycle for infrastructure (network switches 

and servers), computers, peripherals, and software.  

 The information technology industry considers the 

regular replacement cycle of hardware and software to be 

part of the total cost of ownership (TCO) (Dell, 2002).  

Dell recommends computer replacement every 36 to 60 months.  

Microsoft considers that the life-span of technological 

hardware will not exceed 60 months (Tapping, 2002). 

Information technology whitepapers prepared by Alinean, IT 

industry consultants, for Hewlett-Packard, Citrix, (2000), 

the International Data Corporation (IDC) (2001), and the 
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Meta Group (2001) all recommend that technological hardware 

be refreshed every 36 to 60 months.  Most organizations 

that issue technical white papers agree that software 

technical requirements and hardware use are key factors in 

determining technology refresh cycles.   

 Hendricks (2004) and Schlegel (2002) advocate 

cyclical, coordinated refreshing of software and hardware.  

Schlegel (2002) emphasized the fact that software 

distribution rates are 25% more efficient when coordinated 

with hardware refresh programs.  

 Microsoft Corporation (2007) emphasizes operating 

system software as the key to determining lifecycle 

policies.  New operating system software for computers and 

servers is developed and released, on average, every 24 

months.  As a policy, Microsoft provides technical support 

for its operating system software for up to 48 months 

beyond the end of its published service life.  Citrix 

(2000) argues that the systematic upgrading of operating 

system software creates the need to refresh application 

software every five years.  

 Planning to refresh technological hardware and  
 
software has advantages and disadvantages.  A report  
 
prepared by the Technology Committee of the University of  
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Wisconsin-Superior itemizes the advantages of the refresh  
 
process: faculty and staff can be assured of new technology  
 
every three years, standardization is a good way to reduce  
 
disparities between the “haves” and the “have nots” on  
 
campus, savings would be realized in shipping and recycling 

costs, and a leasing program would promote a campus-wide 

preventive maintenance program (Raymond, 2003).  The 

Committee has also enumerated several disadvantages.  The 

technology industry has reached a point where PC hardware 

does not have value beyond the first two years of a lease.  

The lease-to-own option allows flexibility with regard to 

vendor relationships.  Even though there is a significant 

first-year saving, the three-year replacement schedule will 

need to be fully funded in year three and beyond.  

Currently the university has a decentralized purchasing 

approach.  A significant amount of coordination will be 

required to create acceptance during the transition to 

centralized funding.  Altiris (2006), Becker (1999), Cuban 

(2001), Dell (2002), and Frazer and Bailey (2004)  

have identified similar advantages and disadvantages to the  

technology refresh process.  
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The Information Technology Refresh Process 
  
 Hardware and software refresh projects can create 

serious challenges for organizations that utilize 

information technology (Altiris, 2006).  According to 

Altiris, refresh projects that utilize best practice 

methodology can reduce an organization’s hardware setup and 

deployment costs by 56%.  They can increase efficiency in 

information technology resources, increase control over the 

information technology environment, reduce the amount of 

time information technology personnel must spend performing 

the refresh process, and markedly reduce end-user down 

time.  

 The National Center for Educational Statistics (NCES) 
 
(2002) maintains that the technology refresh process should  
 
be part of every school district’s educational technology  
 
strategic plan (p. 11).  The Technology Plan Taskforce of 
 
the Regional Technology Education Consortia (RTEC) (2002)  
 
asserts that a plan for technology can maximize the 

potential of technological innovation while helping to 

overcome the challenges of implementation and that a 

technology plan integrates technology standards into 

curricula and classroom practices.   
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The costs associated with replacement cycles are the 

most important consideration in the development of a 

technology plan budget (NCES, 2002).   The costs of 

purchasing, maintenance, disposal, and replacement are 

referred to as total cost of ownership (TCO) (Fitzgerald, 

2000).  According to Fitzgerald, TCO calculations combine 

the hard costs of operating the hardware, training, 

maintenance, repairs, placement, and disposal, with the 

soft cost of end-user downtime.  MAR*TEC (2005) describes 

TCO as a model for predicting and analyzing complete 

technology costs including costs of capital, technical 

support, administration, and end-user operations/down time.  

Microsoft describes TCO as a model that assists 

organizations in understanding the direct and indirect 

costs associated with owning and using information 

technology hardware and software (Tapping, 2002).  

Technology replacement costs, costs of replacing computers, 

peripherals, network infrastructure, disposal services, and 

software are all TCO elements related to the refresh 

process (Fitzgerald, 2000).  According to Dell (2002), the 

Gartner Group (2002), and IDC (2002), TCO is recommended as 

the primary factor for determining regular technology 

replacement cycles.  The NCES (2002) recommends that 



 21

educational technology funding plans be embedded in every 

school district’s educational technology strategic plan.  

It states emphatically, “a financial plan must include the 

necessary funding to replace technology components as they 

become obsolete,” and warns that, “a technology system that 

does not function as an effective tool can actually become 

a political liability to a school system” (p. 18).  

 Once a refresh cycle has been determined and 

supporting financial resources have been allocated, 

Altiris(2006) recommends a hardware and software readiness 

assessment as the first phase of the refresh process.  The 

purpose of the assessment is to provide a three-hundred-

sixty degree view of the refresh project’s potential 

challenges and corresponding solutions. Altiris (2006) 

suggests that the following questions guide the assessment. 

 
 1.  What equipment has one or more components  

    that are not compliant with mandated system 
    requirements? 

 
 2.  Can noncompliant components be cost effectively 
     retrofitted? 
 
 3.  What potential future information technology  

    projects could impose system requirements that  
         should be considered as part of the current  
         project?  Should additional information  
         technology projects be factored into the current  
         refresh project? 
 
 4.  What operating system is currently installed?  
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    Will that operating system be running on new 
    hardware, or will there be a new operating  
    system?  What are the licensing costs for   
    upgrading each computer or server? 

 
5.  What software packages are the end-users 
    running?  Are those applications compatible with  
    new hardware and updated operating systems? 

 
 6.  What kind of data resides on the user’s  
         computers and servers?  How much data needs to 
         be migrated?  What kind of data, if any, can be  
         excluded when migrating to the new operating  

    system? 
  
 7.  How many computers, servers, network switches, 
         and firewall devices will be replaced?  Where are  

    they located?  What logistical problems does this 
    process create? 

 
 8.  What is the best schedule for the refresh  
         project based on access to users, old hardware,  
         and deadlines? 
 

9.  What network infrastructure changes should 
     accompany the refresh project? 
 
    10.  What training for IT staff and end users will   
         be required after the hardware and software  
         refresh project is complete (p. 3)? 
 
 Dell (2007), Altiris (2007), and IBM (2005) identify  
 
the following major sequential tasks for the implementation 
 
of a fork lift refresh project involving desktop computers,  
 
servers, data networks, and software. 
 
  

1.  Prepare a hardware and software purchase/disposal 
     plan based on the results of the educational  
     technology needs assessment.  
 
 2.  Prepare purchase orders and leases to obtain 
     hardware and software.  
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 3.  Develop plans and procedures for 
 
  - shipping equipment and software;    
 
  - receiving equipment and software;    
 

- staging and distributing equipment and 
  software;   

 
  - removing equipment packaging;  
 
  - collecting legacy equipment and software;    
 
  - migrating data;     
 
  - distributing and installing new hardware;    
 
  - creating and distributing new software  

  images;    
 
  - configuring computers, servers, and network  
    hardware;    
 
  - disposing of legacy hardware and software;    
 
  - training students, teachers, support staff, 

  and administrators;    
  

  - providing a workplace for hardware and software 
    installation technicians;    
 
  - providing a storage area for new equipment and 
    software and legacy hardware and software;    
 
  - developing a schedule to relocate staff and 
    students during the installation process;    
 
  - providing a building liaison to assist the 
    installation team;    
 
  - uncrating hardware and preparing/configuring  

  hardware for installation;    
 
  - migrating data from old hardware to new  

  hardware;    
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  - loading new software images onto new computers 
    and servers;    
 
  - installing network, server, and computer 

  hardware;    
 

- Verifying software licenses and testing    
  software images;    

 
  - removing trash and legacy hardware/software 

  from project sites;    
 
  - taking inventory of new hardware and software;    
 
  - documenting hardware and software  
            configurations;    
 
  - training students, teachers, and staff on  
    hardware/software operating procedures;    
 
  - designing and implementing a preventative  

maintenance program for the new hardware and      
software.  

 
 Whereas a considerable amount of information exists in  

the literature pertaining to the role of the school 

district’s information technology services department and 

the role of the technology vendor-integrator in the 

technology refresh process, there is little information 

concerning the role of school principals in the technology 

refresh process.  A possible explanation for this lack of 

information is offered by Hamilton (2007) who notes, 

“principals are often hindered by their lack of expertise 

in integrating technology” (p. 32).  However, Hamilton also 

notes that principals have the greatest opportunity to 
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speed up the process because they control the building 

budget, the allocation of staff, and the vision for 

technology uses in their schools.  

 In the National Educational Technology Standards for  
 
Administrators (NETS*A, 2002), the International Society 

for Technology in Education (ISTE) recommends that 

principals, as administrators, apply the following 

standards to the implementation of the technology refresh 

process.   

Standard I. A . “Enable all stakeholders to share in  
the shared development of a vision for technology use and 
widely communicate that vision.” 
  

Standard I. B . “Maintain an inclusive and cohesive  
process to develop, implement, and monitor a dynamic, long-
range, and systematic technology plan to achieve the 
vision.” 
 
 Standard I. D . “Use data to make leadership 
decisions.” 
 
 Standard I. E. “ Advocate for research based effective 
practices in the use of technology. 
  

Standard II. B. “Facilitate and support  
collaborative technology enriched learning environments 
conducive to innovation and improved learning.” 
  

Standard II. D. “Facilitate the use of technologies  
to support and enhance instructional methods that develop 
higher-level thinking, decision making, and problem 
solving skills.” 
 

Standard III. E. “ Maintain awareness of emerging  
technologies and their potential uses in education.” 
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Standard IV. A . “Develop, implement, and maintain  
policies and guidelines to ensure compatibility of 
technologies.” 
 
 Standard IV. C . “Allocate financial and human  
resources to ensure complete and sustained implementation  
of the technology plan.” 
 
 Standard IV. D . “Implement procedures to drive  
continuous improvements of technology systems, and to 
support technology replacement cycles.” 
 
  

Standard IV. E . “Promote and enforce  
environmentally safe and healthy practices in the use of 
technology. 

 

Collaboration in the Planning Process 

 Frazier and Bailey (2004) report that school districts 

have spent vast sums over the past 20 years purchasing 

information technology for classrooms and offices.  Cuban 

(2001,  2002) has determined that, in the majority of 

school budgets, technology costs are the third greatest 

expense behind salaries and capital improvements.   

 Due to the costs associated with technology  
 
purchases, school districts need to ensure that technology  
 
expenditures have the intended impact for students and  
 
staff (Frazier & Bailey, 2004).  Frazier and Bailey have 

found that a three-to-five year technology plan is a proven 

method of maximizing the benefits of technology.  They 

stress the need for an approved technology plan as a 
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requisite to receive federal E-Rate funding for technology 

purchases.   

 Barnett (2001) has identified 10 essential elements  
 
of successful technology plans.  These include creating a 

vision that involves all school community stakeholders, 

gathering data, reviewing research, integrating technology 

into the curriculum, committing to professional 

development, ensuring a sound infrastructure, allocating 

appropriate funding, planning for ongoing assessment and 

monitoring, and planning for the future.  

 The elements of involving all stakeholders, planning  
 
for ongoing assessment and monitoring, and preparing for  
 
the future all require staff collaboration.  Frazier and 

Bailey (2004) cite the need to enlist the aid of a variety 

of stakeholders in the technology planning process.  They 

identify teachers, administrators, board members, community 

representatives, students, and members of the technology 

support staff as stakeholders. Uebbings (1996) cites the 

need to include administrators, board members, teachers, 

building staff, and community members in the technology 

planning process.  Uebbings stresses the importance of 

input from informal experts as well as district 

specialists.  He further emphasizes the need to seek 
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recommendations from technology vendors in the 

collaborative planning process.   

Technology planning and planning for the replacement 

of legacy hardware and software should be an ongoing 

process (Willard, 2000).  Willard advocates the use of  

district-level, school-level, non-educator community 

committees when planning the uses of educational 

technology.  Willard recommends that a process be 

implemented for obtaining collaborative contributions from 

education stakeholders.  Zhao, Pugh, Sheldon, and Byers 

(2002) and The CEO Forum on Education and Technology (2001) 

have also articulated the need for collaboration in the 

technology planning process.   

 The U. S. Department of Education’s Office of  
 
Educational Research and Improvement (2002) cites the need  
 
for school districts and communities to “buy in” as a  
 
significant rationale for collaboration in the planning 

process.  It also cites the need to identify key 

stakeholders and to recruit members of the planning team. 

It emphasizes the fact that the financial resources needed 

to fund educational technology projects are closely linked 

to the credibility of the plan and the team that created 

the plan.   
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Innovation and Change 
 

 Cuban (2002, 2001, 1997, 1993, 1990, & 1986) has  
 
conducted numerous studies on the phenomenon of educational 

reform and the innovations that are the genesis of such 

reform.  Cuban has focused extensively on the influence of 

machines in the classroom as a supplement to the teaching 

and learning process from the 1920’s through present day 

(2002, 2001, 1999, & 1986).  Cuban argues that change 

created by innovations frequently cause concern and anxiety 

among teachers. 

 Hargreaves and Fullan (1998) have found that contexts  
 
within schools have changed radically in the last decade.   
 
Issues such as technology, media, government policy, and 

community, once considered external forces, are now 

embedded in schools.  Hargreaves and Fullan cite the need 

for principals to form internal and external alliances in 

order to cope with innovations in education and in their 

schools.   

 Fullan and Steigelbauer (1991) have shown that 

innovations in schools frequently encounter problems after 

they have been adopted by school districts and are 

terminated soon after adoption.  Fullan (1993) believes 

that many educational innovations and reforms fail because 
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teacher instructional beliefs are not considered before 

implementing an innovation or reform.  Gold (1999) offers, 

as reasons for educational innovation failure  

 - incorrect assumptions about the behaviors of   
   students and teachers by policy makers;  
  
 - planning deficiencies;  
  
 - implementation deficiencies;  
  
 - ideological contradictions that create destructive     

  conflict;  
   
 - social, financial, and political obstacles (p. 192).  
 
 Change is defined as “an unfolding of experience and  
 
gradual development of skills and sophistication in the use 

of an innovation; a developmental process” (Hall, 1979, p. 

203).  Organizational change occurs as a process that 

includes the stages of adoption, implementation, and  

institutionalization (Fullan, 1991, p. 47).  Fullan  
 
contends that educational change is based on creating  
 
conditions that develop the capacity of an organization  
 
and individuals to learn.  Fullan (1993) notes that the  
 
capacity for building change is dependent on a culture that 

facilitates personal vision-building, inquiry, mastery, and 

collaboration.  Fullan (1991) suggests that the principal 

is the gatekeeper of change and is obligated to create 
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energy and harmony, to set high standards, and to forge 

consensus regarding innovation and change issues.   

 Hodas (1993) cautions that any practice, innovation,  
 
or change that threatens to disrupt the existing structure 

will result in resistance at the adoption and  

implementation phases of the innovation.  Webber (1995)  
 
asserts that agents of change should expect conflict to  
 
increase as innovations are introduced, and that levels  
 
of conflict and resistance are elevated when stakes are 

high and staff perceptions are polarized.  He further 

recommends that change initiatives include resources for 

the development of staff  who will be responsible for 

implementing the reforms.  

 Hall (1979) lists three phases of concern stemming 

from change created by the adoption of a new educational 

innovation.  These include concerns for self, for the task, 

and for the impact of the change.  

 Hall, in collaboration with Wallace and Dossett  
 
(1973), developed the Concerns Based Adoption Model 

(CBAM)to assist organizations in understanding the dynamics 

of adopting and implementing innovations.  The CBAM 

approach helps change facilitators appreciate how clients 

perceive and adjust to change.  
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 The CBAM model is designed to assist individuals’  
 
acceptance and implementation of change.  CBAM identifies  
 
change as a process over time and not an event.  CBAM 

emphasizes the role of individuals in facilitating change 

and influencing the change process.  Finally, CBAM 

emphasizes the need for change facilitators to work 

adaptively and systematically while constantly monitoring 

the progress of the innovation.  

 The CBAM model addresses contextual, informational,  
 
personal, and managerial areas of concern.  Additionally, 

the CBAM model addresses self consequences, consequences of 

others, collaboration, and the need to focus on innovation 

and change (Hall, Walace, & Dossett, 1973).   

Principals Managing Innovation and Change 
 

 The U. S. Department of Labor Statistic’s Occupational 

Outlook Handbook (2004), classifies elementary principals 

as individuals who manage elementary schools.  Principals 

set academic tone, hire, evaluate, and help improve the 

skills of teachers and other staff (p. 2).  Principals 

confer with staff to advise the school community, explain, 

and answer procedural questions.  Principals visit 

classrooms, observe teaching methods, review instructional 

methods, and examine learning materials.  They work 
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actively with teachers to develop and maintain high 

curriculum standards, and to set performance goals and 

objectives.  Additionally, principals prepare budgets and 

reports on various subjects, including finances, 

attendance, and allocations of supplies and technology. 

Principals also take active roles in ensuring student 

success in reaching academic standards and in creating 

school-business partnerships.  During summer months, 

principals plan professional development activities, 

supervise facility repairs and improvements, and secure 

adequate staff for the school year ahead.  The National 

Association of Elementary School Principals (NAESP,1990) 

concurs with the U. S. Department of Labor’s (USDOL) list 

of duties performed by elementary principals and adds the 

duty of primary instructional leader.  

Schachter (2004) expands the list of duties performed 

by elementary principals to include managing new tasks 

created by No Child Left Behind (NCLB) legislation.  

Sergiovanni (1991) views principals as individuals who have 

managed technical, human, educational, symbolic, and 

cultural forces in the daily performance of their jobs.  

Additionally, Sergiovanni (1995) argues that the duties of 
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principals are influenced by mandatory components, 

constraints, and daily management choices.   

 By contrasting the tasks associated with the  
 
technology refresh process and the duties of elementary  
 
school principals, the following list of duties emerges  
 
pertaining to managing a technology refresh project in an  
 
elementary school.  Principals: 
 

- hire new teachers who are technologically  
  literate.  

 
 - hire and supervise support staff to maintain and 
   repair information and instructional technology.  
 
 - develop policies and procedures for using and 
    maintaining new technology equipment and   

  software.  
 
 - supervise new software adoptions.  
 
 - supervise the integration of technology into the 
   school curriculum.  
 
 - provide technology professional development  
   activities for teachers, administrators, and  

  support staff.  
 
 - create budgets for new technology purchases and  
   new technology maintenance.  
 
 - plan to modify facilities to accommodate  

  refreshed technologies and the disposal of  
  legacy technologies (Frazier & Bailey, 2004).  

 
 Cunningham and Cordeiro (2000) note that principals 

are being asked to make educational technology a key 

component of the learning process.  They state, “there is a 
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potential for radically different methods of teaching and 

learning by using the range of technological possibilities. 

The range of possibilities includes, “changing what is 

learned, how it is learned, how it is measured, and what 

the teacher does in the classroom” (p. 49).   

 Hart and Bredeson (1996) view educational technology  
 
as the means through which work is done.  They cite  
 
instructional processes and the organization of student and 

teacher work as a prominent use of instructional technology 

in schools.  They also cite the need for elementary 

principals to understand the diverse use of technologies in 

their schools and the need for skill in understanding and 

managing the technological systems in their schools.   

 Fullan (2001) maintains principals are the key figure  
 
in creating conditions for organizations and individuals to  
 
embrace change created by innovation or to block the  
 
adoption of the innovations.  Fullan concludes that  
 
principals who create interactive communities of learning  
 
provide the change leadership needed for the adoption of  
 
innovations.  He clarifies this point by identifying the  
 
principal as the gatekeeper of change and by encouraging  
 
principals to create energy, harmony, consensus, and a  
 
commitment to a mutual purpose and shared beliefs.  
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 Akhavan (2002) echoes Fullan’s emphasis in identifying 
 
the importance of the principal’s actions in leading  
 
building-level systemic change.  Akhavan cites the need for  
 
principals to focus on one goal in relationship to the 
 
improvement of instruction.  The technology refresh process 
 
is an example of such a goal.  Akhavan further states  
 
that the principal has to be the leader and role model of  
 
change, and must effectively convey the importance of the 

goal.  Finally, Akhavan declares that, in order to sustain 

change, principals should coach teachers during the change 

process and accommodate the needs of adult learners by 

embedding professional development into daily routines.  

First- and Second-Order Barriers to the Use of Technology  
 

 Cuban (2000) observes  that school administrators have 

placed computers in teachers’ rooms with the expectation 

that the computers will become part of the teachers’ 

repertoire, even though the teachers did not ask for the 

computers and had no specific plans for their use.  

Research conducted by Becker(2000) and Becker and Ravitz 

(1999) concurred with Cuban and validated the position that 

computers have not transformed the teaching practices of 

the majority of teachers.  Cuban (2001) has determined that 

fewer than two of every ten teachers are serious users of 
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classroom computers.  Cuban claimed that three to four of 

every ten teachers are occasional computer users.  He 

further claims that four to five out of every ten teachers 

do not use their computers for instructional purposes.   

It has been argued that teachers’ instructional 

beliefs have a strong impact on teaching and learning(Bobis 

& Grimison, 2001; Zhao & Conway, 2002).  Cuban (1993) 

states, “the knowledge, beliefs, and attitudes that 

teachers have. . . shape what they choose to do in their 

classrooms and explain the core of instructional practices 

that have endured over time” (p. 256).  Fullan (1993) 

maintains that the low degree of success in many 

educational reforms has been viewed as a major reason for 

taking teachers’ instructional beliefs into consideration. 

 The concepts of first- and second-order barriers to  
 
change evolved from developmental change theories  
 
introduced by Cuban in 1988 and clarified by Fullan in 1991 
 
(Brickner, 1995).  Cuban classified educational change or  
 
reform as first-order (incremental), and second-order  
 
(fundamental).  The concept of first-order and second-order 

 
change refers to change as it applies to the individual or  
 
teacher responsible for implementing change.  Brickner 

(1995) declares that an individual’s or teacher’s 
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resistance to a specific first-order or second-order change 

is classified as a first-order or second-order barrier to 

change.  Brickner states, “first and second order barriers 

to change focus on change at the personal level for 

teachers and address specifically the obstacles encountered 

when implementing change” (p. 38).  Brickner identifies 

first- and second-order barriers to change as extrinsic and 

intrinsic factors that affect a teacher’s innovation 

implementation efforts.  

 Ertmer, Addison, Lane, Ross, and Woods (1999) state,   
 
“despite the fact that the number of computers in teachers’  
 
classrooms have increased dramatically in the last twenty  
 
years, researchers and educators alike report integrating  
 
technology into the classroom curricula is not easily  
 
accomplished” (1999, p. 54).  The authors cite this  
 
phenomenon as an illustration of first- and second-order 

barriers to change.  Ertmer, Addison, Lane, Ross, and Woods 

(1999) classify first-order barriers to technology 

implementation (external factors), as lack of access and 

availability of hardware and software, lack of 

administrative support, and insufficient time to prepare 

technology instructional activities.  Brickner (1995) and 

Becker (1992) add insufficient network infrastructure and 
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peripheral hardware, insufficient teaching planning time, 

and inadequate technical support to the list of first-order 

barriers.  

 Ertmer, Addison, Lane, Ross, and Woods (1999) list  
 
teachers’ instructional beliefs and attitudes towards the  
 
implementation of technology in education, and established 

classroom practices as second-order barriers to technology 

(internal factors).  According to Ertmer, Ottenbreit-

Leftwich, and York (2007) changes in classroom will not 

have the desired effects until teachers adopt more positive 

beliefs about educational technology.  Brickner (1995) 

extends the list of second-order barriers to include 

beliefs about technology, lack of openness to change, and 

teacher-perceived barriers to computer implementation.  

Fear as the catalyst of resistance to technology in the 

classroom (Hannifin & Savenye, 1993) and the anxiety of 

appearing incompetent in the eyes of students (Hodas, 1993; 

Sheingold & Hadley, 1990) were slated as additional second-

order barriers.  

 A six-year study conducted by Medcalf and Davenport  
 

(1998) concluded that there had been no major changes in 
 
teachers’ attitudes towards the use of technology in 

education during the time span of the study.  These 



 40

findings were confirmed by similar studies conducted by 

Cuban (2001) and Becker (2002).  

 Arndt (2004) maintains that carrying out a technology  
 
refresh project can be more problematic than a first-time 
 
educational technology project rollout.  Arndt advances the 
 
notion, based on case studies, that technology refresh 

projects can take a toll on end-user morale and 

productivity.  Arndt further states the technology refresh 

process can have a negative impact on information 

technology support operations.  

Turbulence Created by the Refresh Process 
 
 The introduction of technology in schools has been  
 
less than successful (Becker, 2001; Cuban 2001, 1999; Zhao  
 
& Frank, 2003; Zhao, Pugh, Sheldon, & Beyers, 2002). 
 
Collins (1996) references limited classroom space, bulky 
 
sizes of computers, and teacher unwillingness to take  
 
students to computer laboratories as factors limiting 
 
technology use in schools.  Cuban (2002) and Zhao (2002)  
 
state that constant change in information technology  
 
makes it difficult for teachers to remain current with new  
 
technological developments.  Arndt (2004) notes that 83% of 

industry executives participating in a major vendor 

technology poll stated that technology refresh projects had 



 41

failed to fully meet their expectations and had resulted in 

corporate turbulence among workers who regularly used 

technology tools on the job.  Arndt further states that 

human nature resists change, and that resistance to change 

can contribute to organizational turbulence.  Arndt 

illustrates his point by recalling numerous documented 

instances of end-user frustration created when old 

technologies are phased out while new technologies are 

being phased in during the technology refresh process.  The 

process requires the end user to manage multiple phases of 

technology during the process, thus creating frustration 

that will eventually lead to organizational turbulence.   

Turbulence defined by the Civil Aviation Safety 

Authority Australia (CASA) (2002)  is, “air movement that 

normally cannot be seen.”  CASA identifies causes of 

turbulence as, “thermals, jet streams, mountains, wake 

turbulence, and micro bursts.” CASA classifies intensities 

of turbulence as, “light turbulence, light chop, moderate 

turbulence, moderate chop, severe turbulence, and  

extreme turbulence.”  CASA states that turbulence interacts 

with aircraft in the following manners.  

  Light turbulence :  briefly causes slight, erratic 
  changes in altitude; 

  
  Light chop : slight, rapid, and somewhat rhythmic 
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   bumpiness without noticeable changes in altitude; 
 

  Moderate turbulence : similar to light turbulence  
  with greater intensity; 

 
   Moderate chop : similar to light chop with greater  
   intensity; 
 
   Severe turbulence : large, abrupt changes in altitude 
   and attitude; 
 

  Extreme turbulence : aircraft is violently tossed    
  about and is impossible to control. Extreme  
  turbulence may cause structural damage.  

 
 Lester (1994) describes turbulence as: 
  
   Light : little or no movement of the craft; 
  
   Moderate : very noticeable waves; 
  
   Severe : strong gusts that threaten control of the   

  craft; 
  
   Extreme : forces so great that control is lost and   
   damage to the craft occurs.  
 
 Shapiro and Gross (2007) and Gross (1998, 2004) use  
 
the turbulence metaphor based on Lester’s levels of  

 
turbulence model to describe and explain unforeseen  
 
phenomena that interact continuously with organizations. 
 
They classify organizational turbulence as light, moderate, 
 
severe, and extreme.  Gross (1998) maintains that  
 
organizational turbulence interacts with organizations in  
 
the following manners. 
  

  Light turbulence : associated with ongoing issues.  
   There is little or no disruption to the normal work 
   environment. Signs of stress are subtle. 
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   Moderate turbulence : widespread awareness of an  

  issue and its specific origins. 
 

  Severe turbulence : fear for the entire enterprise       
with a possibility of large scale community  
demonstrations. A sense of crisis exists. 

 
   Extreme turbulence : structural damage to the  
   organization’s reform, and the collapse of the  

  reform is likely. 
 
 In nature there are specific causes of turbulence.  In  
 
Gross’s model of organizational turbulence, he lists a 

 
disjointed community, isolation, and issue overload as  
 
causes of light turbulence (1998, p. 115).  Gross lists 

rapid community growth, communication problems, and loss of 

important community support as causes of moderate 

turbulence.  Causes of severe turbulence include major 

issues such as conflicts in community values and external 

threats to the organization’s future.  Finally, Gross gives 

the example of a leader leaving a school district in 

exasperation and the resulting sense that his/her departure 

marks the end of reforms as a cause of extreme turbulence.   

 As in the case of the CASA turbulence model, Shapiro  
 
and Gross (2007) have observed and identified underlying  
 
dynamics contained within organizational levels of  
 
turbulence.  These dynamics are identified as 
  
   Positionality : turbulence is not felt to be the same  

  by everyone in the organization;  
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   Cascading : turbulence feeding upon itself in a   
   positive feedback loop or the accumulation of   
   coinciding forces; 
  
   S tability : the ability to stabilize an organization. 
  
 The efforts of Shapiro and Gross to use the turbulence  
 
metaphor to classify and mitigate organizational friction  
 
created by educational innovations has evolved into 

Turbulence Theory (Gross 1998, Gross 2004, Shapiro & Gross, 

2007).  Turbulence theory is a metaphor for both episodic 

and continuing forces that we experience daily in 

organizations. Turbulence theory illuminates levels of 

change in organizations and assists in framing the levels 

of change.  

 Shapiro and Gross (2007, p. 62 - 67) argue that  
 
turbulence theory: 
  
 - gauges organizational emotional levels; 
  
 - can be combined with other organization assessment   
   tools; 
 
 - can be used to explore the dynamics of complex 
       organizational change.          
  
 Turbulence theory examines the following dynamics  
 
related to educational organization innovation: 
  
 - How might the levels of disturbance facing  
   innovative schools be described so that different  
   degrees of challenge can be compared? 
  
 - How might the emotional strength of that  
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   disturbance be more thoroughly understood? 
  
 - How might the school look at its disturbance in a  

  measured way so that a reasoned action could be  
  more likely? 

  
 - Might there be a positive aspect to the disturbance  
   facing schools that decide to innovate?  Or, was the  
   turbulence a detrimental force always to be avoided  
   or at least diminished?     

  
 Gryskiewicz (1999) claims that turbulence is  
 
ubiquitous in all organizations.  Conner (1998) maintains 

that turbulence is an organization norm and that the 

ability of an organization to remain nimble is the key to 

managing turbulence.   

 Samuelson (1994, p. 10) recommends four types of  
 
turbulence controls.  These recommendations include: 
 

- designing the organization’s structure, including the 
 appointment of knowledgeable and experienced     
 people, and the designing of the reward system; 
 

- designing strategies based on the organization’s    
  mission; 

 
- establishing formal control systems such as planning, 

      budgeting, and operations; 
 
   - establishing informal control systems such as the   

creation of certain culture and methods of conduct    
within the organization. 

 
Samuelson emphasizes the need for organizations to  

design controls in anticipation of dealing with turbulent  

environments. 
 
 Rigby (1999) advocates four strategies for managing  
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turbulence.  He recommends that organizations strengthen 
 
their core business and that they develop strategic and  
 
contingency plans before turbulence occurs.  Rigby 

encourages organizations to make minor reorganization 

adjustments rather than over-corrective adjustments. 

Finally, Rigby observes that the best organizations retain 

people with experience. 

 Cunningham and Cordeiro (2000, p. 49) cite shared  
 
authority and responsibilities as preferred techniques for  
 
addressing organizational turbulence.  They feel these  
 
techniques provide organizational members with a sense 
 
of ownership in organizational affairs. 
 
 Gryskiewicz (1999) describes turbulence as energetic, 

forceful, catalytic, and unpredictable.  He believes that 

change created by turbulence is inevitable.  If change is 

addressed in manageable amounts and works to an 

organization’s strategic advantage, the process is referred 

to as positive turbulence.  Gryskiewicz believes that 

organizations can promote positive turbulence by 

encouraging members to read outside their field of 

expertise, by providing the means for members to attend 

conferences that only tangentially relate to their field of 

study, by creating ad hoc task forces on cross-function 
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teams to resolve problems and stimulate new ideas, and by 

bringing in external experts to critique and educate 

organizational members.  

Summary 
 
 This study focused on elementary school principals’ 
 
role and responsibilities associated with the technology  
 
refresh process.  The majority of the research related to  
 
the  process examines end-of-service-life issues for  
 
information technology hardware and software. Additionally,  
 
much of the research identifies the tasks associated with  
 
conducting the refresh process.  Very little research is  
 
available pertaining to the roles and responsibilities of  
 
elementary school principals who conduct a technology 

refresh process.  The majority of the research related to 

elementary principals’ management of innovation and change, 

or the turbulence it creates, did not address the unique 

challenges created by the refresh process.  The intent of 

the study, therefore, is to facilitate a deeper 

understanding of the elementary principals’ function in 

conducting the technology refresh process.    
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CHAPTER 3 
 

METHODOLOGY 
 

Chapter Introduction  
 

 This study examines the strategies of five selected  
 
elementary principals as they pertain to the management of  
 
the educational technology refresh processes in their 

schools.  A descriptive, multiple-site, case-study design 

was utilized to collect data. A qualitative case-study 

research design was selected because it emphasizes 

naturalistic inquiry, meticulous focus, holistic 

perspective, and inductive analysis (Merriam,1998; Yin, 

1994).  

Case-Study Design Rationale 
 

 The genesis of this study was exploratory and  
 
descriptive in nature.  Its purpose is to understand the 

role of the elementary school principal in leading his/her 

school through the educational technology refresh process.  

The study also focuses on principal strategies and actions 

in implementing the educational technology refresh process; 

the influence of prior refresh process experiences; the 

contributions of empirical data related to successfully 

implemented hardware and software upgrades; best practice 

literature related to the educational technology refresh 
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process, staff collaboration influences on the principal’s 

technology refresh process decisions; and principal 

strategies to address student and staff organizational 

turbulence created by the process.   

 A qualitative case study design was selected because  
 
it is a form of inquiry, “which focuses on meaning and  
 
content” and “requires a data collection instrument that is  
 
sensitive to underlying meaning when gathering and  
 
interpreting data” (Merriam, 1998, p. 1).  Additionally,  
 
Merriam states, “humans are best suited for this  
 
task, especially because interviewing, observing, and  
 
analyzing are activities central to qualitative research”  
 
(1998, p. 2).   
 
 Maxwell (1996, p. 17) proposed five research purposes  
 
well suited to case studies.  First, “understanding the   
 
meaning for participants in the study, of events, 

situations, and actions they are involved with and the 

accounts that they give of their lives and experiences.”  

Second, “understanding the particular context within which 

the participants act, and the influence that this context 

has on their actions.”  Third, “identifying unanticipated 

phenomena and influences, and generating new grounded 

theories about the later.”  Fourth, “understanding the 
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process by which events and actions take place.”  Fifth, 

“developing casual explanations.” 

 Case studies are different from other types of  
 
qualitative research in that they are intensive  
 
descriptions and analyses of a single unit or bounded  
 
system (Merriam, 1998; Smith, 1978).  Merriam (1998) states 

that case-study design is employed to gain an in-depth 

understanding of a situation and its meaning for those 

involved.  Additionally, Merriam writes, “case study is a 

particularly suitable design if you are interested in  

process” (p. 33).  Yin (1994) maintains that a researcher’s  
 
quest for knowledge is a determining factor for selecting a  
 
case-study research design.  Yin suggests that “how” and  
 
“why” in case-study design offer researchers a distinct 
 
advantage over other types of research design.  
 
 Based on the criteria espoused by Maxwell, Merriam,  
 
and Yin, a case-study design seemed to the researcher the  
 
most logical and appropriate method of obtaining data for 

this study.   

 Five regional elementary school principals 

participated in this study.  The goal of the research was 

to gather best practice information from the principals 

regarding the educational technology refresh process.  A 
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secondary goal was to acquire an in-depth understanding of 

how elementary principals influence the outcomes of the 

process.  

 There is little available information that pertains to 

the elementary principal’s role in the educational 

technology refresh process.  Direct observations, document 

and artifact reviews, and participant interviews provided 

the optimal lens for understanding the technology refresh 

process from an elementary principal’s perspective.  The 

context of the study was bounded by the participating 

principals’ most recent educational technology refresh 

process experience. 

Research Design 
 

 This study was designed as a qualitative, multi-site,  
 
descriptive case study.  Yin (1994) lists five general  
 
characteristics of exemplary case studies: the study’s  
 
ability to be significant and complete, to consider 

alternative perspectives, to display sufficient evidence, 

and to be written in an engaging manner.  He further 

declares, “the design is the logical sequence that connects 

the empirical data to the study’s research questions, and 

ultimately, to its conclusion” (1994, p. 19).  

 “Qualitative case studies can be characterized as  
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being particularistic, descriptive, and heuristic”  
 
(Merriam, 1998, p. 29).  In her definition of the case 

study, Merriam (1998) informs us that “the end product of 

the case study is a rich “thick” description of the 

phenomenon under study” (p. 29).  

 Multiple case designs have distinct advantages over 

single case designs (Herriot & Firestone, 1983).  Evidence 

from multiple cases is often considered more compelling, 

and the overall study is therefore regarded as being more 

robust (pp. 14–19).  Multiple case design adds firmness, 

accuracy, reliability, validity, and symmetry to the 

findings (Miles & Huberman, 1994).  

 This case study is descriptive in nature and uses 

multiple sources to frame a detailed illustration of 

elementary principal practices relating to the educational 

technology refresh process.  

Site Selections 
 

 Five elementary principals located in two Mid-Atlantic  
 
States were selected as study participants. One hundred- 
 
thirty six county technology directors from five county  
 
educational technology director’s associations were asked  
 
to identify the top ten percent of the principals in their  
 
county who had successfully implemented a recent refresh  
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project. Five elementary principals from the pool of  
 
identified principals volunteered to serve as study  
 
participants.  In the interests of confidentiality, the  
 
schools and principals are identified by pseudonyms.   
 
Washington Elementary School is located in a major  
 
metropolitan region.  Jefferson Elementary School and  
 
Lincoln Elementary School are located in the suburbs of  
 
a major American city.  Roosevelt Elementary School is  
 
located in a rural farming community.  The Kennedy  
 
Elementary School is located in a seashore community.  
 

 The five school sites are typical of elementary 

schools in the Mid-Atlantic region of the United States.  

The urban elementary school is located in the eastern edge 

of one of the states.  The suburban elementary schools, the 

rural elementary school, and the seashore elementary school 

are located in the southern half of another state.  

The Washington Elementary School is a K-8 parochial 

school located in a metropolitan region of 3.8 million 

people.  The school has a student population of 435 

students.  Ninety-five percent of the students are 

Caucasian, 1% are Latinos, 3% are Asian, and 1% are 

African-American.  Parochial schools do not report their 

socioeconomic demographics.  
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 Jefferson Elementary is a K-6 public school  
 
located in a community of 13,000 people.  The school has a  
 
student population of 523 students.  Eighty-five percent  
 
of the students are Caucasian, 10% are African-American, 3% 

are Asian, and 2% are Latino.  Seventy-six students are 

eligible to receive free and reduced lunches.  The state’s 

department of education classified Jefferson Elementary 

School as an “I” socioeconomic school.  

 Lincoln Elementary is a K-6 public school located in a  
 
community of 84,300 people.  The school has a population of 

490 students.  Eighty percent are Caucasian, 10% are Asian, 

6% are African-American, and 4% are Latino.  One hundred 

twenty-nine students are eligible to receive free and 

reduced lunches.  The state’s department of education 

classified Lincoln Elementary School as a “DE” 

socioeconomic school.  

 Roosevelt Elementary is a K-8 private academy located 

in a community of 80,400 people.  The school has a 

population of 155 students.  Seventy percent of the 

students are African-American, 25% are Latino, and 5% are 

Caucasian.  Lunch is provided to 100% of the students 

attending Roosevelt Elementary School.  Private academies 
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do not report the socioeconomic demographics of their 

students.  

 Kennedy Elementary is a K-8 public school located in a  
 
rural-resort community of 1,130 people.  The school has a  
 
population of 78 students.  Ninety-eight percent of the 

students are Caucasian, 1% are African-American, and 1% are 

Latino.  Three students are eligible to receive free and 

reduced lunches.  The state’s department of education 

classified Kennedy Elementary School as a “FG” 

socioeconomic school. 

Research Participants 
 

 Richard Brown has been an educator for thirty-six  
 
years and principal of Washington Elementary School for one  
 
year.  Prior to becoming principal, he served as a  
 
principal in another district for 21 years.  Richard is 

Caucasian.  He received his bachelor’s degree (BA) in 

elementary education and his master’s degree (M.Ed.) in 

educational administration from a state college.  

 William Jones has been an educator for 34 
 
years and principal of Jefferson Elementary School for 10 
 
years.  Prior to his current assignment he served as 

principal of an elementary school in another school 

district for twelve years.  Before becoming a principal, 
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William taught sixth- grade mathematics and science.  He is 

Caucasian.  He received his bachelor’s degree (BS) in 

elementary education and his master’s degree (M.Ed.) in 

educational administration from the same state college.   

 
 John Smith has been an educator for 31 years  
 
and principal of Lincoln Elementary School for four years.   
 
John previously worked as a middle school vice principal  
 
for eight years.  Prior to becoming principal, John was an  
 
industrial technology teacher.  John is Caucasian.  He  
 
received his bachelor’s degree(BS)in Industrial Arts from a  
 
Mid Atlantic state college and his master’s degree (M.Ed.)  
 
in educational administration from a state university.  
 
 Karl Baker has been an educator for 42 years and   
 
director of the Roosevelt Elementary School for 26  
 
years.  Prior to attaining the position of director, Karl  
 
served as a special education principal in two different  
 
school districts.  Karl is Caucasian.  He received his  
 
bachelor’s degree (BA) in elementary education from an  
 
Eastern state university and master’s degree (M.Ed.) in  
 
educational administration from the same state university.  
 
 Mark Thompson has been an educator for 31  
 
years and the principal-superintendent of Kennedy  
 
Elementary School for eight years.  Mark was principal of  
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an elementary school in another school district for 16  
 
years.  Prior to becoming a principal, Mark taught sixth  
 
grade.  Mark is Caucasian.  He received his bachelors  
 
degree (BA)in elementary education from a small private  
 
college and his masters degree (M.Ed.) in educational  
 
administration from a state university.  
 

Information Instruments 
 

 Yin (1994) lists six sources for case study evidence.   
 
These include documents, archival records, interviews,  
 
direct observation, participant observation, and physical  
 
artifacts.  When collecting evidence for case studies, Yin  
 
(1994, p. 78) recommends that special attention be given to  
 
“multiple sources of evidence, case study data bases, and a  
 
chain of evidence.” According to Yin, these items  
 
constitute the principles of data collection.  Merriam  
 
(1998) asserts that “the data collection techniques used,  
 
as well as the specific information considered to be data  
 
in a study, are determined by the researchers theoretical  
 
orientation, by the problem and purpose of the study, and  
 
by the sample selected” (p. 70).  
 
 Triangulation created by the use of multiple sources  
 
of evidence is a major strength of case study research  
 
(Yin, 1994).  Yin notes that “the use of multiple sources  
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of evidence in case studies allows an investigator to  
 
address a broader range of historical, attitudinal, and  
 
behavioral issues” and that “using multiple sources of  
 
evidence creates converging lines of inquiry” (p. 92).  
 
 Patton (1987) identifies four types of triangulation  
 
in case study research.  These include triangulation of  
 
data triangulation, investigator triangulation, theory  
 
triangulation, and methodological triangulation.  
 
 Data triangulation examines multiple instances of a  
 
phenomenon and attempts to establish a phenomenon’s ability  
 
to act consistently at different times, in varied  
 
locations, and by varied individuals.  The multiple case  
 
design of this study used visits to five elementary schools  
 
in two states, in urban, suburban, and rural locations to  
 
establish data triangulation.  
  
 Investigator triangulation utilizes multiple  
 
researchers to examine each study site and interview each  
 
participant in an effort to corroborate data findings.   
 
This study was conducted by a single researcher.  However,  
 
participants were requested to review interview transcripts  
 
and field notes for thoroughness and accuracy.  Transcripts  
 
and field notes were also reviewed by colleagues with  
 
extensive National Science Foundation (NSF) research  
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experience to establish process completeness.  This  
 
study comprised a limited form of investigator  
 
triangulation.  
 
 Theory triangulation requires the perspectives of  
 
multiple individuals pertaining to the same data sets.  The  
 
individual reviewers generally represent divergent  
 
theoretical viewpoints.  This study was a-theoretical and  
 
descriptive in nature.  Theory triangulation was not  
 
employed in this study.   
 
 Methodological triangulation employs a variety of  
 
techniques for collecting data.  Examining a phenomenon by 
 
using a variety of data collection means can clarify  
 
ambiguous details associated with the phenomenon.   
 
Interviews, observations, field notes, questionnaires, and  

 
document examinations were used to collect data for this  
 
study.   
 
Interviews 

 
 Each participating principal was interviewed a minimum  
 
of four times.  The first interview was conducted to  
 
establish rapport, to collect participant and school  
 
demographic data, to establish timelines for future  
 
interviews, and to create a communications protocol.  The  
 
second interview was conducted to collect data pertaining  
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to the study’s research questions.  The third interview was  
 
conducted to obtain the participant’s corrections and  
 
amendments to the research questions transcript.  The  
 
fourth interview was conducted to obtain the participant’s  
 
assessments of the study’s findings.  
 
 Maxwell (1996) states that interview questions are  
 
designed to obtain information needed to gain understanding  
 
and that “you should pilot-test your interview with people  
 
as much like your planned informants as possible, to  
 
determine if the questions work as intended and what  
 
revisions you need to make” (p. 75).  The interview  
 
questions for this study were pilot tested by three non- 
 
case study participant elementary principals located in the  
 
study region.  Interview participants were purposely  
 
chosen.  Miles and Huberman (1994) argue that purposeful  
 
sampling is preferred over random sampling in qualitative  
 
studies because it provides the opportunity to collect both  
 
unique as well as typical case study data.  This type of  
 
sampling provides a maximum variation in the identification  
 
of data patterns.   
 
 Merriam (1998) states that “selecting respondents on  
 
the basis of what they can contribute to the researcher’s  

 
understanding of the phenomenon under study means engaging  
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in purposive or theoretical sampling” (p. 83).  
 
 The interviews were in-depth and consisted of open-  
 
ended questions.  The researcher facilitated a  
 
conversational format.  Yin (1994) asserts that open-ended  
 
interview questions assist respondents in assuming the role  
 
of informant (p. 84).  Informants have the ability to  
 
provide researchers with insight and can recommend  
 
additional sources of corroborating evidence.  Yin (1994)  
 
further asserts, “interviews are an essential source  
 
of case study evidence because most case studies are about  
 
human affairs” (p. 85).   
 
 All of the interviews were conducted at the  
 
respondents’ schools.  A total of 20 interviews were  
 
conducted and recorded on audio tape.  The recordings were  
 
transcribed and submitted to the respondents for  
 
verification of clarity and accuracy.  

 
Observations 

 
 Observations of the five elementary schools and school  
 
principals engaged in various educational technology  
 
activities provided a broad contextual perspective as well  
 
as specific illustrations of educational technology refresh  
 
practices.  

 
 Observations serve as another source of evidence in  
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case studies.  Yin (1994) claims that “observational  
 
evidence is often useful in providing additional  
 
information about the topic being studied” (p. 87).  Kidder  
 
(1981) asserts that “observation is a research tool when it  
 
(1) serves a formative research purpose (2) is planned  
 
deliberately (3) is recorded systematically, and (4) is  
 
subjected to checks and controls on validity and  
 
reliability” (p. 264).  Patton (1990) recommends that  
 
observations include information pertaining to physical  
 
settings,  participants, activities and interactions,  
 
conversations, subtle factors, and researcher behavior.  
 
 Thirty days were allocated for visiting the five 

elementary schools.  The principals were observed using 

educational technology, as well as planning and budgeting 

for it. They were observed participating in educational 

technology committee meetings, conducting faculty meetings 

where educational technology agenda items were discussed, 

monitoring the educational technology inventory and 

infrastructure, and supervising educational technology 

refresh activities.  Students, teachers, and support staff 

were also observed in their daily use of educational 

technology.  Additionally, computers, network equipment, 

management and instructional software were examined at each 
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school to better understand each school’s educational 

technology capacity and potential.  

Document Reviews 
 

 Documents are comprised of written, visual, and  
 
physical materials relevant to the case study at hand  
 
(Merriam, 1998).  Merriam classifies documents as public  
 
records and personal documents.  Documents can be used to  
 
corroborate and augment evidence from other sources.  Yin  
 
(1994) notes that documents can verify information, provide  
 
correct spellings and titles of information obtained in  
 
interviews.  Yin further states that documents can provide  
 
specific details and that inferences can be made from  
 
documents.  
 
 This study examined and obtained information from  

 
educational technology refresh proposals, strategic plans,  
 
district technology plans, memoranda, faculty meeting  
 
and technology committee agendas.  The study also obtained  
 
data from educational technology policies and procedures,  
 
educational activities embedded in curricula, instructional  
 
materials, program assessments, and student educational  
 
technology portfolios.  Maintenance agreements, work order  
 
forms, repair/replacement hardware and software invoices,  
 
and software renewal agreements also provided data.  
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Questionnaires 
 

 “Researcher generated documents are documents prepared  
 
by the researcher or for the researcher by participants  
 
after study has begun.  The specific purpose for generating  
 
the documents is to learn more about the situation, person,  
 
or event being studied” (Merriam, 1998, p. 119).  Results  
 
from surveys and questionnaires can become supporting  
 
documentary material for observations and interview  
 
findings.  In his discussion of documentation, Maxwell  
 
(1994)stresses the importance of justifying their use.  
 
 Questionnaires can be considered both qualitative and  
 
quantitative methods of collecting data.  Yin (1994) and  
 
Merriam (1998) recognized the value quantitative data  

 
bring to a qualitative study.  
 
 A questionnaire created by the researcher was  
 
distributed to 136 members of five county technology  
 
director’s associations. Association characteristics are  
 
summarized in Table 1.  
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Table 1. County Education Technology Directors Asso ciations 
___________________________________________________ _________________ 
 
County   Member Member Questionnaire 
    Districts Colleges Respondents 
___________________________________________________ _________________ 
 
Lenape   23  1  12 
 
Sioux    48  1  25 
 
Mohawk   31  1  17 
 
Cherokee   15  1  11 
 
Iroquois   19  1  13 
___________________________________________________ _________________ 

 
 
Members of the associations included one representative  
 
from each member school district and a liaison  
 
representative from each county community college.  The  
 
questionnaire, comprised of rank order/open ended  
 
questions, was designed to identify county-wide best  
 
practice elementary education technology programs and best  
 
practice refresh project leading principals.  Principals of  
 
schools ranked in the top ten percent of the questionnaire  
 
findings were contacted and invited to participate in the  
 
case study. Of the twelve principals identified by the  
 
education technology directors association, 5 principals  
 
volunteered to participate in the study. Prior to  
 
distribution, the questionnaires were pilot-tested by  
 
educational technology specialists from state’s  
 
department of education.  The purpose of the pilot test was  
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to ensure precise, accurate questionnaire wording and  
 
instructions.  
  
Field Notes 

 
 “What is written down or recorded mechanically from a  
 
period of observation becomes raw data from which a study’s  
 
findings eventually emerge” (Merriam, 1998, p. 104).  
 
Merriam asserts that the written account of an observation  
 
constitutes field notes and that researcher feelings,  
 
reactions, hunches and initial interpretations are an  
 
important part of field notes.  
 
 The content of field notes generally includes  
 
descriptions of settings, people, and activities.  Direct  
 
quotations of participants, document analysis, and  
 
researcher comments are generally placed in the margins of  
 
the running narrative (Merriam, 1998; Yin, 1994).   
 
Maxwell (1996) recommends that memos be added to the field  
 
notebook.  Maxwell also states that memos can be used to  
 
categorize strategies and to contextualize strategies.  
 
 Field notes were obtained for all five study sites.   
 
Content of field notes included diagrams of schools,  
 
computer laboratories, main distribution frames (MDF),  
 
technology storage facilities, and technology support  
 
facilities.  Field notes also included site descriptions  
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and impressions, technology hardware and software  
 
inventories, and technology supply inventories.  
 
Additionally, field notes included observations pertaining  
 
to the participants, students, teachers, and support staff,  
 
as well as memos pertaining to modifications in strategies  
 
associated with the study process.   
 

Procedures 
 

 Research procedures were reviewed and amended prior to  
 

the start of study site visitations.  Experienced National  
 
Science Foundation grant recipients evaluated study  
 
procedures and protocols used for interviews, observations,  
 
document reviews, the questionnaire, and field notes.   
 
Interview questions and questionnaires were pilot-tested  
 
prior to the start of the study.  The superintendent of  
 
schools at each participant’s school district was issued a  
 
copy of the procedures and protocols prior to the  

 
commencement of the study.  
 
 The preliminary contact of each participant was  
 
arranged through each school district’s  
 
director/coordinator of educational technology.  The  
 
director/coordinators were able to solicit principals of  
 
best practice educational technology programs to  
 
participate in the study.  They were also able to secure  
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the necessary approvals to conduct the study in each school  
 
district.  The schedule of visits with principals and  
 
follow-up visits were directly arranged through the  
 
principals.  Principal interviews were conducted in person  
 
and in the privacy of each principal’s office. Appointments  
 
with principals were arranged by telephone and confirmed by  
 
e-mail.  In consideration of their busy schedules, each  
 
principal’s interview was arranged at his convenience.   
 
One week after the interviews were conducted, meetings were  
 
scheduled to discuss the accuracy of interview transcripts  
 
and to amend or supplement principal responses.  
 
 Each participant principal signed a consent form  
 
approved by the Temple University Institutional Review  
 
Board (IRB) prior to participating in the study.  The  
 
consent form is included in Appendix C.  All participants  

 
permitted their interviews to be audio-taped.  Each  
 
principal interviewed signed a form permitting audio  
 
taping.  The form is included in Appendix B.  Transcripts  
 
of the interviews were forwarded to the participants for  
 
their review, corrections, amendments, and comments.  
 
 Questionnaires were mailed to the members of the  
 
participating educational technology consortiums.  The  
 
questionnaires were completed anonymously and returned to  
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the consortium chairpersons.  Collected questionnaires were  
 
forwarded to the researcher.  Questionnaires were completed  
 
by association members at their school districts to ensure  
 
colleague opinions did not influence or bias their  
 
responses.  
 
 Observations at the schools were arranged by the  
 
participant principals.  Subsequent visits to the study  

 
sites by the researcher were also facilitated by the  
 
participant principals.  On-site visits to the study sites  
 
occurred between November 2008 and June 2009.  Each site  
 
was visited a minimum of four times.  
 
 Participants in the study were regularly informed of  
 
the progress of the study and of the raw data collected at  
 
each study site.  Participants were provided draft copies  
 
of study chapters as they were developed.  

 
 

Role of the Researcher 
 

 Maxwell (1996) states that “in qualitative studies,  
 
the researcher is the instrument of research, and the  
 
research relationship is the means by which the research  
 
gets done” (p. 67).  
 
 He emphasizes that the research relationship has an  
 
effect on the researcher, the participants, and on various  
 
parts of the research design.  Stake (1995) is of the  
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opinion that qualitative researchers create rather than  
 
discover, knowledge.  From the perspective of Maxwell  
 
(1996) and Stake (1995), the role of the researcher is a  
 
fundamental component of qualitative research.  The  
 
findings of this case study are the products of one  
 
researcher’s comprehension and interpretation of the  
 
study’s data.  
 
Researcher Credibility 

 
 The researcher has eighteen years experience teaching,  
 
managing, and directing educational technology courses,  
 
programs, and facilities.  The researcher has served as a  
 
director of educational technology in two large suburban  
 
school districts during the last eight years.  As a  
 
director, the researcher has experienced the implementation  
 
of the Telecommunications Act of 1996 mandates, the Y2K  
 
process, and managed two forklift upgrade educational  

 
technology refresh projects.  
 
Researcher Bias 

 
 Maxwell (1996) maintains that researcher bias has the  
 
potential to threaten the validity of a qualitative study  
 
and addressing and that explaining potential researcher  
 
bias is a matter of integrity.  
 
 The researcher’s school district was not included in  
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the case study sites.  The researcher’s preliminary visits  
 
to participants’ schools were intended to establish  
 
rapport, minimize pre-conceived assumptions pertaining to  
 
the school district, and obtain a sense of the school’s 
 
culture, customs, and district demographics.  Participants  
 
were interviewed a minimum of four times.  The third  
 
interview was designed to correct researcher  
 
misinterpretations of data and to clarify participant data.   
 
Observations were scheduled over a twelve-week period .   
 
Three observations at each school were made in order to  
 
assess each site equitably and fairly.  Triangulation of  
 
data sources and data collection methods controlled data  
 
collection bias.   
 
 The researcher admits to a professional and personal  
 
interest in this case study.  As an individual responsible  

 
for the integration of education technology into the  
 
curriculum, the researcher is concerned with the potential  
 
disruptive effects that the educational technology refresh  
 
process can have on the teaching and learning process.   
 
Furthermore, the researcher realizes that as new education  
 
technologies emerge and equipment and software reach the  
 
end of their service lives, there will always be a need to  
 
refresh educational technologies.  The researcher made an  
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effort to maintain neutrality as the study was conducted.   

 
Researcher Rapport   
 
 A unique characteristic of qualitative research is the  
 
role of the researcher as the primary instrument for data  
 
collection and analysis (Merriam, 1998, p. 7).  Merriam  
 
expresses a need for the researcher to be responsive to  
 
context, to adapt technique to circumstances, to be  
 
sensitive to non- verbal aspects, and to bring clarity and  
 
summation to the study as the study evolves.  Maxwell  
 
(1996) also emphasizes the importance of gaining entry to  
 
the study setting and to establishing rapport.  Maxwell  
 
stresses the need to develop and nurture relationships.  He  
 
states, “the research relationship is the means by which  
 
the research gets done” (1996, p. 66).  

 
 The researcher has worked as a teacher, curriculum  
 
supervisor, and administrator for over thirty years.   
 
Through experience, the researcher has learned to  
 
appreciate the diverse qualities and characteristics that  
 
make each educator and student unique.  During the data  
 
collection and member check process, the researcher treated  
 
each participant and site staff member with respect and  
 
appreciation for their contribution to the study.   
 
 



 73

Ethics 
 
 “Qualitative researchers are guests in private spaces  
 
of the world” (Stake, 1994, p. 244).  As a result of  
 
private access, Maxwell (1996) maintains that a  
 
researcher’s findings must not harm the respondent, staff,  
 
or students in the respondent’s school.  Merriam (1998)  
 
points out the federal government has established  
 
regulations to protect human subjects in social research  
 
from harm, to ensure their right to privacy, and to inform  
 
them of the concept of informed consent.  
 
 The study employed the use of pseudonyms to maintain  
 
the confidentiality of the participants and their schools.   
 
After study participants were identified, study protocols  
 
were discussed with the participants and central  
 
administrators from their school districts.  Participants  

 
were issued consent forms prior to the start of the study.   
 
Participants were not interviewed, and study sites were not  
 
visited until the researcher obtained signed consent forms.   
 
Those who participated in audio-taped interviews signed  
 
consent-to-audio-tape forms.  Audio-taped interviews were  
 
transcribed and distributed to the participants so that  
 
they could review them for accuracy and thoroughness of  
 
data.  Drafts of completed chapters were submitted to the  
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participants for review and critique.  Questionnaires were  
 
used in this study to identify technology  
 
director/coordinator best practice elementary  
 
educational technology programs.  Although the  
 
questionnaires were not completed by the participants, the  
 
names of technology association members completing the  
 
questionnaires were not affixed to the questionnaires.   
 
Names of individuals, schools, and locations were removed  
 
from study documents and artifacts. 

 
Data Analysis 

 
 “Data analysis consists of examining, categorizing,  
 
tabulating, and recombining the evidence to address the  
 
original propositions of the study” (Yin, 1994, p. 102).  
 
Merriam (1998) suggests, “data analysis is one of the few  
 
facets, perhaps the only facet, of doing qualitative  
 
research in which there is a right way and a wrong way” (p.  
 
162).  Merriam further suggests, “the right way to analyze  
 
data in a qualitative study is to do it simultaneously with  
 
data collection” (p. 162).  Miles and Huberman (1994)  
 
recommend that information should be analyzed by placing  
 
data into arrays, by creating category matrixes and data  
 
displays, by tabulating frequency of events, examining  
 
by tabulation complexities, and by placing information into  
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chronological order.   
 
Preliminary Analysis 

 
 Several researchers have suggested that data analysis  
 
should be an ongoing process and should transpire  
 
simultaneously with the data collection process (Merriam,  
 
1998; Miles & Huberman, 1994; Yin, 1994).  Data gleaned  
 
from interviews, observations, documents, and artifacts  
 
were analyzed and evaluated as they were collected.  This  
 
process assisted the researcher in identifying emerging  
 
topics and understanding the evolution of the study.   
 
Interview transcripts, observations, field notes, copies of  
 
documents, and pictures of artifacts comprised the data for  
 
the preliminary analysis.  Audio-tape recordings were  
 
transcribed on the same day as the interviews.  The  
 
researcher annotated transcripts in the margins and added  
 
process memoranda to the transcripts after the preliminary  
 
review process was completed.  Field notes were reviewed on  
 
the same day that observations were conducted.  The  
 
researcher added comments and process questions to the  
 
margins of the field notes.  Researcher comments and  
 
process questions were also added to the margins of copies  
 
documents and artifact pictures.  
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Coding  
 

 In qualitative research, the goal of coding is to  
 
fracture data and rearrange it into categories that  
 
facilitate data comparison (Maxwell, 1996).  Merriam (1998)  
 
views coding as the assigning of a designation to various  
 
aspects of the data to facilitate easy retrieval of  
 
specific pieces of the data.  Yin (1994) describes coding  
 
as an opportunity to link data, a process he calls  
 
contextualizing, for the purpose of analyzing and   
 
understanding the data in context.  
 
 Preliminary analysis classifications were used to  
 
create initial code categories.  Data elements were  
 
obtained from interview transcripts, observations, field  
 
notes, documents, and artifacts.  The researcher placed  
 
codes in the right hand margins of transcripts,  
 
observations, notes, and artifact photographs during the  
 
first review of the data.  After the first data review, all  
 
collected data were incorporated into NVIVO7 software for  
 
the creation of category coding.  Categories created by the  
 
NVIVO7 software were used to align the data with the case  
 
study research questions.  
 
 
Pattern Matching Techniques 

 
 Yin (1994) declares “analyzing case study evidence is  
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especially difficult because the strategies and techniques  
 
have not been well defined in the past” (p. 102).  Yin  
 
further states that pattern matching, explanation building, 

time series analysis, and program logic models are the four 

dominant analytic techniques used to examine case study 

data.  

 Coded data were dissected and examined for  
 
relationships and patterns.  Diagrams and matrices were  
 
constructed to magnify data relationships and to facilitate  

 
three-dimensional pattern models.  The use of qualitative  
 
research software was employed to facilitate the coding and  
 
pattern-matching process.  NVIVO7 software developed by  
 
Qualitative Solutions and Research (QSR) was utilized to  
 
process the collected data.  Interview transcripts,  
 
observations, field notes, and documents were entered into  
 
the data base.  The NVIVO7 software generated reports used  
 
to compare and contrast data.  

 
Validity and Reliability 

 
 “Four tests have been commonly used to establish the  
 
quality of any empirical social research study”  
 
(Yin, 1994, p. 32).  Yin identifies the tests as construct  
 
validity, internal validity, external validity, and  
 
reliability.  Merriam (1998) emphasizes that validity and  
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reliability build trust in research results.  Maxwell 

(1996) cautions the main threat to validity is “imposing 

one’s own framework or meaning, rather than understanding 

the perspective of people studied and the meaning they 

attach to their words and actions” (p. 90).  

Internal Validity 
 

 Internal validity establishes casual  relationships  
 
whereby certain conditions are shown to lead to other  
 
conditions (Yin, 1994).  Internal validity is a tactic used  
 
in explanatory or casual studies and it is not considered  
 
suitable for descriptive or exploratory studies.  However,  
 
Merriam (1998) states that triangulation, member checks,  
 
and long-term observations can clarify researcher biases  
 
and enhance internal validity.  Triangulation and member  
 
checks were used by the researcher to establish internal  
 
validity.  
 
External Validity 

 
 External validity establishes the domain to which a  
 
study’s findings can be generalized (Yin, 1994).  External  
 
validity addresses the issue of confirming whether or not a  
 
study’s findings can be generalized beyond the immediate  
 
case.  The participants in this case study were employed in  
 
urban, suburban, and rural school districts.  The cultures,  
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socio-economic conditions, and political demographics of  
 
each school district are unique.  For those reasons, it was  
 
not feasible to obtain findings that could be generalized  
 
to all participating school districts in the study.  

 
Reliability 

 
 “Reliability refers to the extent to which research  
 
findings can be replicated” (Merriam, 1998, p. 205).  Yin  
 
(1994) states the goal of reliability is to minimize errors  
 
and biases in a study.  Lincoln and Guba (1985) state that  
 
the concept of reliability in qualitative research is  
 
different from reliability in a quantitative research.   
 
They suggest that reliability in qualitative research  
 
addresses the dependability and consistency of the results  
 
obtained from the data.  
 
 The data collected for this study were collected by a  
 
single researcher.  The researcher employed a uniform data  
 
collection protocol.  A peer review strategy was utilized 

to maintain consistency.  The researcher regularly reviewed 

and examined all data collection procedures to guarantee  

consistency.  As recommended by Yin (1994), a case study  
 

database was created so that future studies could be  
 
replicated.  
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CHAPTER 4 
 

RESEARCH FINDINGS 
 

Chapter Introduction 
 

 As noted in Chapter One, the study examines strategies 

and practices utilized by elementary principals engaged in 

leading the educational technology refresh process.  This 

chapter provides descriptive information pertaining to the 

elementary principals in the study and the schools they 

manage, and it explores the characteristics that make each 

community, school, and principal unique.  These 

characteristics will provide deep, rich  insights into the 

study participants and the research sites.  

 Chapter Four is organized by the study’s three  
 
research questions.  Question one examines the participant  
 
principals’ planning strategies and actions for the  
 
education technology refresh process.  Question two delves  
 
into the influence that literature, research, experience,  
 
and professional staff collaboration have on principals’  
 
education technology refresh planning processes.  Question  
 
three examines how elementary principals manage the  
 
organizational turbulence and staff resistance to change  
 
created by the refresh process.  As noted in Chapter Three,  
 
pseudonyms were used to protect the identities of the  
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participants, their students and schools, and the  
 
communities where the schools are located.  
 

Study Site School Description 
 

 The elementary schools depicted in this study  
 
consisted of one parochial school, one private school, and  
 
three public schools located in urban, suburban, and rural  
 
communities.  Student populations ranged from 78 to 523  
 
students.  School characteristics are summarized in Table  
 
2.  
 
Table 2. School Descriptions 
___________________________________________________ _________________ 
 
School           Class. Students  Classrooms   Teac hers Community  
___________________________________________________ _________________ 
 
Washington E. S.* K-8 435  21  24    Urban 
 
Jefferson E. S. 1-5 523  24  27    Suburban 
 
Lincoln E. S. K-5 490  28  31    Suburban 
 
Roosevelt E. S.** K-8 155  15  18    Suburban 
 
Kennedy E. S. K-8 78  8  11    Rural 
___________________________________________________ _________________ 
Note: * - Designates parochial school. 
      ** - Designates private school. 
 
 Washington Elementary School is the third largest  
 
school in the study.  The K-8 parochial school has a  
 
population of 435 students and 24 teachers. Ninety-five  
 
percent of the students are Caucasian, 3% are Asian,  
 
Latino, and 1% African American.  Socioeconomic data about  
 
Washington Elementary School students were not available.   
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Parochial schools do not provide socioeconomic data  
 
pertaining to their students.  
  
 Washington Elementary is located in a residential  
 
neighborhood of a metropolis with a population of 3.8  
 
million.  The school is a member of a city parochial school  
 
system.  The community is comprised of single-family homes,  
 
condominiums, townhouses, small shopping centers, and a  
 
business park. The community is intersected by an  
 
interstate highway and a multi-lane state highway.  
 
Community members have access to computer-rail and regional  
 
bus systems (document review, March 14, 2009).  Principal  
 
Richard Brown commented that the majority of the working  
 
members of the community are employed in the city’s  
 
business district (field notes, February 6, 2009).  
  
 Washington Elementary shares a 12-acre campus with  
 
a church, a pastor’s residence, and some athletic fields.  
  
The two-story brick school was built in 1975.  A  
 
gymnasium, a computer laboratory, and four classrooms were  
 
added in 2005.  Washington Elementary has 21 classrooms, a  
 
library, a learning center, a computer laboratory, a lunch  
 
room, and a gymnasium. 
   
 The Jefferson Elementary School is the largest in the  
 
study.  It is a public school for grades 1-5 and has a  
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population of 523 students and 27 teachers.  Eighty-five  
 
percent of the students are Caucasian, 3% are Asian,  
 
2% are Latino, and 10% are African American. Seventy-six  
 
students enrolled in the school are eligible for free and  
 
reduced lunches.  The state department of education  
 
classified Jefferson Elementary School as an “I”  
 
socioeconomic school.  
  
 Jefferson Elementary is located in a residential  
 
neighborhood of a suburban community with a population of  
 
13,000.  The school is a member of a township K-8 public  
 
school system. The community served by the school is  
 
comprised of single-family homes, condominiums, townhouses,  
 
apartment complexes, small shopping centers, a regional  
 
hospital, and a small professional park.  The community is  
 
intersected by two multi-lane state highways.  Community  
 
members have access to a regional bus system.  Principal  
 
William Jones commented that the majority of the working  
 
members of the community are employed in a nearby city and  
 
in the counties contiguous to the city (field notes,  
 
February 4, 2009).  
 
 Jefferson Elementary is situated on a 20-acre campus  
 
comprised of parking lots, athletic fields, and a small  
 
wooded area.  
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 The single-story brick school was built in 1963. A 

computer laboratory, and six classrooms were added to the 

school in 1989. The school has 24 classrooms, a library, a 

learning center, a computer laboratory, and a lunch/multi-

purpose room.   

  
 The Lincoln Elementary School is the second largest in  
 
the study. The K-5 public school has a population of 490  
 
students and 31 teachers. Eighty percent of the students  
 
are Caucasian, 10% are Asian, 4% are Latino, and 6% are  
 
African American. One hundred twenty-nine students enrolled  
 
in the school are eligible for free and reduced lunches.   
 
The state department of education classified Lincoln  
 
Elementary School as a “DE” socioeconomic school. 
  
 Lincoln Elementary is located in a residential  
 
neighborhood of a suburban community with a population of  
 
84,300.  The school is a member of a township public school  
 
system.  The community served by the school is comprised of  
 
single-family homes, condominiums, townhouses, apartment  
 
complexes, small shopping centers, and a small industrial  
 
park.  The community is intersected by a multi-lane state  
 
highway and four major artery county roads. Community  
 
members have access to a regional bus system (document  
 
review, March 15, 2009). Principal John Smith stated that  
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the majority of the working members of the community are  
 
employed in a nine county metropolitan region (field notes,  
 
February 2, 2009). 
  
 Lincoln Elementary is situated on a 25-acre campus.  A  
 
parking lot, outdoor education center, and athletic fields  
 
are also located on the campus.  
  
 The single-story brick school was built in 1972.  A  
 
computer laboratory, and seven classrooms were added to the  
 
school in 1996.  Lincoln Elementary has 28 classrooms, a  
 
library, a computer laboratory, a lunch room, and  
 
gymnasium. 
 
 The Roosevelt Elementary School is the fourth largest  
 
in the study.  The K-8 private special needs school has a  
 
population of 155 students and 18 teachers.  Five percent  
 
of the students are Caucasian, 25% are Latino, and 70% are  
 
African-American. Socioeconomic data about the students  
 
attending Roosevelt Elementary were not available.  Private  
 
schools do not provide socioeconomic data pertaining to  
 
their students.  
 
 The Roosevelt Elementary School is located in a  
 
residential neighborhood of a suburban community with a  
 
population of 80,400.  Multiple communities are served by  
 
the Roosevelt Elementary School.  The community surrounding  
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the school is comprised of single-family homes,  
 
condominiums, public housing, small shopping centers, a  
 
central business district and a large industrial park.  The  
 
community is intersected by a multi-lane state highway and  
 
five major county roads.  Community members have access to  
 
a regional bus system (document review, March 14, 2009).   
 
Principal Karl Baker mentioned that the majority of the  
 
working members of the community are employed in the city’s  
 
business district or in agribusiness in the surrounding  
 
counties (field notes, February 6, 2009). 
 
 Roosevelt Elementary shares  a five-acre campus with  
 
athletic fields, a playground, and a parking lot.  The  
 
single-story brick school was built in 1965.  It has 15  
 
classrooms, a resource center, and an all-purpose room. 
 
 The Kennedy Elementary School is the smallest of the  
 
schools in the study.  The K-8 public school has a    
 
population of 78 students and 11 teachers.  Ninety-eight  
 
percent of the students are Caucasian, 1% Latino, and 1%  
 
are African American.  Three students enrolled in the  
 
school are eligible for free and reduced lunches.  The  
 
state department of education classified as an “FG”  
 
socioeconomic school. 
 
 Kennedy Elementary is located in a residential  
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neighborhood of an 1,130 person rural-resort community.   
 
The school is a K-8 public school.  The community served by  
 
the Kennedy Elementary School is comprised of single-family  
 
homes, condominiums, townhouses, and a small business  
 
district.  The community is intersected by a parkway and  
 
two county roads.  Community members have access to a  
 
regional bus system (document review, March 15, 2009).    
 
Principal Mark Thompson  stated that the majority of the  
 
working members of the community are employed in the  
 
community (field notes, February 6, 2009). 
 
 The Kennedy Elementary School is situated on a three-  
 
acre campus.  The campus is also comprised of a parking lot  
 
and playground.   
 
 The single-story brick school was built in 1955.  Six  
 
classrooms were added in 1987.  A library, learning center,  
 
and computer laboratory were added in 2003.  Kennedy  
 
Elementary has eight classrooms, a library, a learning  
 
center, a computer laboratory, and a lunch/multi-purpose  
 
room. 

Study Site Computer Inventory 
 

 The elementary school sites in this study were all  
 
equipped with multimedia personal computers (PC).  All of  
 
the computers in the schools were connected to a local area  
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network (LAN) and a wide area network (WAN).  Each school  
 
was connected to the Internet.  The number of computers  
 
located in the study sites ranged from 42 to 187.  Computer  
 
inventory characteristics are summarized in Table 3. 
 
Table 3.  School Computer Inventories 
___________________________________________________ _________________ 
 
School       Student     Teacher    Admin. Lab  Lib rary     
___________________________________________________ _________________ 
 
Washington E.S. 42 MM  24 MM  4 MM  22 MM   12 MM 
 
Jefferson E.S. 84 MM  27 MM  5 MM  30 MM   15 MM 
 
Lincoln E.S. 86 MM  31 MM  6 MM  32 MM   32 MM 
 
Roosevelt E.S. 15 MM  18 MM  4 MM   0    5 MM 
 
Kennedy E.S. 41 MM  11 MM  5 MM  10 MM    7 MM 
___________________________________________________ _________________ 
Note: MM - Designates multimedia computer. 
  

 Washington Elementary School has 42 student computers  
 
and 24 teacher computers in the classrooms.  The  
 
administrative staff is equipped with four computers.   
 
There are 22 in the computer laboratory and an additional  
 
12 in the library (document review, February 6, 2009). 
 
 Principal Richard Brown stated that he utilizes a  
 
cascading technique to distribute the computers in his  
 
school(interview, February 6, 2009).  Principal Brown  
 
explained that the newest computers are always issued to  
 
the upper grades and the upper grades computers are in turn  
 
passed on to the grades below. 
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 Jefferson Elementary School has 84 student computers 

and 27 teacher computers in the classrooms.  The 

administrative staff is equipped with five computers.  

There are 30 computers in the computer laboratory and 15 in 

the library (document review, February 4, 2009). 

 Principal William Jones declared that the school  
 
district’s technology department determines the  
 
distribution of computers in his school (interview,  
 
February 4, 2009).  Principal Jones explained that he has  
 
input into this distribution, but that he rarely gets  
 
involved with the distribution of computers and is  
 
generally satisfied with the current distribution method. 
 
 Lincoln Elementary School has 86 computers in the  
 
classrooms.  The administrative staff is equipped with 6  
 
computers.  The computer laboratory and the library have 32  
 
computers each (document review, February 2, 2009). 
  
 Principal John Smith stated that he utilizes a  
 
cascading technique to distribute the computers in his  
 
school (interview, February 2, 2009).  Principal Smith  
 
explained the cascading of computers is district policy and  
 
that the newest computers are always issued to the fifth  
 
grade classrooms first. 
 
 Roosevelt Elementary School has 15 student computers  
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and 18 teacher computers in the classrooms.  The  
 
administrative staff is equipped with 4 computers.  The  
 
library contains an additional 5 computers (document  
 
review, February 6, 2009). 
 
 Principal Karl Baker stated he utilizes all computers  
 
to the end of their service lives because of fiscal  
 
limitations (interview, February 6, 2009).  Baker further  
 
explained that the use of computers in his school is not  
 
emphasized because many students in his school have  
 
learning disabilities. 
 
 The Kennedy Elementary School has 41 student computers  
 
and 11 teacher computers in the classrooms.  The  
 
administrative staff is equipped with 5 computers.  There  
 
are 10 computers in the computer laboratory and 7 in the  
 
library (document review, February 6, 2009). 
 

Principal Mark Thompson stated that he rolls the 
 
computer inventory over every five years and that his  
 
school is exploring the possibility of one-to-one computing  
 
because of the small student population (interview,  
 
February 6, 2009). 
  

Study Site Network Inventories 
 
 All of the elementary school sites in this study were  
 
connected to local area networks (LAN) and wide area  
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networks (WAN).  Student and staff data for four schools  
 
were managed and stored on building servers.  One school  
 
stored and managed data at a county school district server  
 
farm.  The number of data network ports per school ranged  
 
from 48 to 240.  Internet bandwidth in the schools ranged 

from 5 megabits (MB) to 40 shared MB.  Network inventory 

characteristics are summarized in Table 4.   

 
Table 4.  School Network Inventories 
___________________________________________________ _______________ 
   
School       Network   Data Video  Internet 
   Switches  Servers Servers Connection    
___________________________________________________ _________________ 
 
Washington E. S. 5 24-port      2    0      5 MB  
 
Jefferson E. S. 4 48-port      6    1     20 MB  
 
Lincoln E. S. 5 48-port      4    1     15 MB  
 
Roosevelt E. S. 2 24-port      1    0      5 MB  
 
Kennedy E. S. 2 48-port      2    1     40 MB*  
___________________________________________________ _________________ 
Note:  * - Designates shared band width. 
 

During my on-site observations, the researcher noted 

that the main distribution center for each school’s network 

infrastructure was located in a data closet.  The network 

equipment was rack-mounted and has a surge-protected power 

supply backed up by a battery system designed to gently 

power the servers down in a power failure. 

Washington Elementary School has five 24-port network  
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switches.  The school has two data servers but no archived 

video servers (document review, March 4, 2009).  The school 

has a 5 MB connection to the Internet.   The data closet is 

air conditioned and contains a heat exhaust system (field 

notes, March 4, 2009).     

 The Jefferson Elementary School has four 48-port 

network switches, 6 data servers, and 1 archived video 

server, and a 20 MB shared connection to the Internet 

(document review, March 5, 2009).   The data closet is air  

conditioned and contains a heat exhaust system (field 

notes, March 4, 2009).   

 
 The Lincoln Elementary School has a total of five 48- 
 
port network switches.  The Lincoln Elementary School has 4  
 
data servers and 1 archived video server.  The school has  
 
15 MB shared connection to the Internet (document review,  
 
March 6, 2009).  The data closet is air conditioned and  
 
contains a heat exhaust system (field notes, March 6,  
 
2009).   
  
 The Roosevelt Elementary School has a total of two 24- 
 
port network switches (document review, March 4, 2009). The  
 
school stores data in a server farm.  The school does not  
 
have access to archived video storage.  Principal Karl  
 
Baker stated that, because his school is private, it  has a  
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limited IT budget (interview, February 6, 2009).  The  
 
school has a 5 MB connection to the Internet.  The data  
 
closet is not air conditioned and does not have a  
 
mechanical ventilation system (observation, March 4, 2009). 
  
 The Kennedy Elementary School has a total of two 48- 
 
port switches (document review, March 6, 2009).  A county- 
 
wide server facility stores the school’s data and videos.   
 
The school has 40 MB shared connection to the Internet.   
 
The data closet is not air conditioned because of the  
 
school’s limited space for IT infrastructure equipment  
 
(observation, March 6, 2009). 
 

Study Site Distance Learning Services 
 
 The multimedia computers, access to the Internet, and  
 
network infrastructure provide each of the schools included  
 
in the study with distance learning services.  These  
 
services include webcasting, podcasting, video streaming,  
 
and learning management system (LMS) services, summarized  
 
in Table 5. 
 
 
 
 
 
 
 
 
 
 
 
 



 94

Table 5.  Distance Learning Services 
___________________________________________________ __________________ 
 
School  Webcast Podcast Teleconf. Streaming LMS*        
___________________________________________________ ____________________ 
 
Washington E. S. Yes  Yes  No  Yes  No 
  
Jefferson E. S. Yes  Yes  Yes  Yes  Yes 
   
Lincoln E. S. Yes  Yes  Yes  Yes  Yes 
   
Roosevelt E. S. No  Yes  No  No  No  
  
Kennedy E. S. Yes  Yes  Yes  Yes  Yes 
  
___________________________________________________ ____________________ 
Note:  * - Designates Learning Management System 
 
 Washington Elementary School provides webcasting,  
 
podcasting, and external video streaming distance learning  
 
services.  The Washington Elementary School does not  
 
provide teleconferencing or learning management system  
 
services (field notes, March 4, 2009). 
 
 Distance learning activities are not required by the  
 
principal and the delivery of distance learning activities  
 
are contingent upon each teacher’s ability to use education  
 
technology equipment (interview, February 9, 2009).   
 
 Jefferson Elementary School provides webcasting,  
 
podcasting, teleconferencing, learning management system,  
 
and video streaming, distance learning services (field  
 
notes, March 5, 2009).  It regularly  provides its staff  
 
with professional development opportunities related to  
 
distance learning.   “The district’s curriculum and  
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technology departments do an excellent job of providing  
 
teachers with distance learning training” (interview,  
 
February 4, 2009). 
 
 Lincoln Elementary School provides webcasting,  
 
podcasting, teleconferencing, learning management system,  
 
and video streaming distance, learning services.  It merges  
 
distance learning training with building-wide development  
 
of education technology professional development activities  
 
(field notes, March 6, 2009).   Principal John Smith stated  
 
that the use of distance learning strategies is part of the  
 
school district’s educational technology philosophy  
 
(interview, February 2, 2009). 
  
 Roosevelt Elementary School provides only podcasting  
 
distance learning services.  Podcasting activities are  
 
determined by the teachers.  The teachers are not required  
 
to use podcast lessons or services (field notes, March 4,  
 
2009).  Principal Karl Baker stated that because  
 
the majority of his students have learning disabilities, he  
 
has not placed a great emphasis on distance learning  
 
strategies (interview, February 6, 2009). 
 
 Kennedy Elementary School provides webcasting,  
 
podcasting, teleconferencing, learning management system,  
 
and video streaming, distance learning services (field  
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notes, March 4, 2009).  It regularly provides its  
 
staff with professional development opportunities related  
 
to distance learning.  “As principal, I encourage each  
 
teacher to include at least one education technology goal  
 
in their annual professional performance plan” (interview,  
 
February 6, 2009).   
  

Study Site Technology Refresh Plans 
 
 All of the elementary schools examined in this study  
 
developed multi-year education technology refresh plans.   
 
The plans address the scheduled replacement of desktop and  
 
laptop computers, printers/scanners, video projectors,  
 
network hardware, and application software.  The refresh  
 
replacement cycles ranged from three to eight years.   
 
Refresh plan timelines are summarized in Table 6. 
 
Table 6.  Technology Refresh Plan   
___________________________________________________ __________________ 
 
School       Desktop    Laptop   Printer/    Video  Network   Appl. 
         PC  PC  Scanner  Proj.   Hardware Soft.       
___________________________________________________ _________________ 
 
Washington E. S. 4 Yr.    3 Yr.  3-4 Yr.    5 Yr.   5 Yr.   5 Yr. 
  
Jefferson E. S. 5 Yr.    5 Yr.     5 Yr.   5 Yr.   5 Yr.   5 Yr. 
  
Lincoln E. S. 3 Yr.    3 Yr.  3 Yr.   3 Yr.   3 Yr.    5 Yr. 
  
Roosevelt E. S. 3 Yr.    3 Yr.  3 Yr.   N/A     Lea sed 8 Yr. 
     
Kennedy E. S. 5 Yr.    4 Yr.     5 Yr.        5 Yr.    5 Yr.   6 Yr. 
  
___________________________________________________ ____________________ 
 
 
 Washington Elementary School has a 5-year education  
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technology refresh plan whose goal is to ensure that  
 
students and staff have access to contemporary education  
 
technology hardware and software.  The refresh plan  
 
requires desktop computers to be refreshed every four  
 
years, laptop computers every three years, and printers and  
 
scanners every three to four years.  The plan also mandates  
 
the replacement of video projectors, network hardware, and  
 
application software every five years (document review,  
 
March 4, 2009).  Principal Brown noted that his school’s  
 
educational technology refresh plan is similar to schools  
 
in neighboring districts (interview, February 9, 2009). 
 
 Jefferson Elementary School has a 5-year education  
 
technology refresh plan, which is a component of the  
 
state’s required education technology plan.  The goal of  
 
the district plan is to provide students and staff with  
 
access to the latest education technology hardware and  
 
software.  Jefferson Elementary’s refresh plan mandates  
 
desktop and laptop computers, printers and scanners, video  
 
projectors, network hardware and application software all  
 
be refreshed every 5 years (document review, March 5,  
 
2009). Principal Jones stated his school’s educational  
 
technology refresh plan is typical of similar plans in his  
 
county (interview, February 4, 2009).   
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 Lincoln Elementary School has a 5-year education  
 
technology refresh plan, which is a component of the  
 
state’s required education technology plan.  The goal of  
 
the district plan is to provide students and staff with  
 
cutting-edge education technology hardware and software.   
 
The Lincoln Elementary School’s education technology  
 
refresh plan mandates desktop and computers, printers and  
 
scanners, video projectors and network hardware be  
 
refreshed every three years, and application software every  
 
5 years (document review, March 6, 2009).  Principal Smith  
 
stated that his school’s educational technology refresh  
 
plan is generally appreciated by his staff( interview,  
 
February 2, 2009).   
 
 The Roosevelt Elementary School has a 5-year education  
 
technology refresh plan whose goal is to provide students 

and staff with updated education technology services.  The 

school’s refresh plan suggests that desktop and laptop 

computers, printers and scanners be refreshed every three 

years, and that application software be replaced every five 

years (document review, March 4, 2009).  Principal Baker 

stated that budget limitations dictate the goals of the 

educational technology plan (interview, March 6, 2009).  

 Kennedy Elementary School has a 5-year education  
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technology refresh plan, which is a component of the 

state’s required education technology plan.  The goal of 

the district plan is to provide students and staff with 

quality education technology hardware and software.  

Kennedy Elementary education technology refresh plan 

mandates laptop computers be refreshed every 4 years, and 

that desktop computers, printers, scanners, and video 

projectors every 5 years.  Network hardware is to be 

refreshed every 5 years and application software, every 6 

years (field notes, March 6, 2009).  Principal Thompson 

stated his school’s educational technology refresh plan is 

very progressive for a small school system (interview, 

March 3, 2009).   

Study Site Principal Experience 
 

 The elementary principals participating in this study  
 
have been educators for 31 to 42 years.  They have served 

as principals for a range of minimum of 4, to a maximum of 

33 years.  The principal’s experience and educational 

credentials are summarized in Table 7. 
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Table 7.  Principal Experience  
___________________________________________________ _______________ 
 
Principal  Graduate  Education  Principal 
   Degree  Experience  Experience         
___________________________________________________ _________________ 
 
Richard Brown M.Ed.   36 Years  22 Years  
 
William Jones M.Ed.   34 Years  22 Years  
  
John Smith  M.Ed.   31 Years   4 Years   
 
Karl Baker  M.Ed.   42 Years  33 Years       
 
Mark Thompson M.Ed.   31 Years  24 Years  
___________________________________________________ _________________ 

 
 
 Richard Brown is the principal of Washington  
 
Elementary School.  Richard is Caucasian.  He has been an  
 
educator for thirty-six years.  He received his bachelor’s  
 
degree (BA) in elementary education and his master’s degree  
 
(M.Ed.) in education administration from a state college.   
 
Richard has been the principal of the Washington Elementary  
 
School for one year.  Prior to becoming the principal at  
 
Washington Elementary School, Principal Brown served as the  
 
principal of a parochial elementary school for twenty-one  
 
years. 
 
 When Richard Brown arrived at Washington Elementary,  
 
he found education technology equipment was over six years  
 
old.  He recalled that much of the equipment was “outdated,  
 
broken, and missing parts” (interview, February 4, 2009).   
 
Richard also noted that much of the software was out of  
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date. 
 
 Philosophically, Richard declares that he is  
 
responsible for making all final education technology  
 
purchase decisions.  Richard stated he relies heavily on  
 
his computer teacher for input regarding hardware and  
 
software purchases.  “When we update equipment, make  
 
repairs, and purchase software, we work together.  I do not  
 
have a tech, per se, and the computer teacher is a strong  
 
focal point here at Washington” ( interview, February 4,  
 
2009). 
 
 Richard has come to rely on his parent’s technology  
 
committee for funding for education technology and the  
 
repair and maintenance of equipment and software.  The  
 
parent’s technology functions much like an IT department in  
 
a public school district.  Parochial schools do not receive  
 
funds from the archdiocese for education technology  
 
purchases or technician services.  “We’re fortunate enough  
 
to have a very strong home and school association that  
 
provides funding for us” (interview, February 4, 2009).  As  
 
a result of having limited financial resources for  
 
education technology purchases, Principal Brown has made a  
 
practice of networking and collaborating with neighboring  
 
school districts to obtain technical support information.   
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Also, because of limited financial resources, Richard has  
 
made a practice of using faculty members as peer coaches 
 
(observation, March 4, 2009).    
 
 William Jones is the principal of Jefferson Elementary  
 
School.  William is Caucasian and has been an educator for  
 
thirty-four years.  He received his bachelor’s degree (BA)  
 
in elementary education and his master’s degree (M.Ed.) in  
 
education administration from the same state college.   
 
William has been the principal of Jefferson Elementary  
 
School for ten years.  Before that, he served as the  
 
principal of a public elementary school in another district  
 
for twelve years. 
 
 When William Jones arrived at Jefferson Elementary he  
 
found that education technology equipment was located only  
 
in administrative offices.  The computers were the Apple II  
 
models, the computers were not networked and had no  
 
access to the Internet (interview, February 4, 2009).   
 
 William views his role as the educational leader of  
 
the school and as the person charged with providing  
 
students, teachers, and staff with a sense of security.   
 
William stated that he depends on the school’s computer  
 
teacher, its computer technician, and the district’s  
 
technology specialists for input regarding hardware and  
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software purchases.  “I consult with them on what do I need  
 
to know to make this work, because they have more of an  
 
understanding than I have.  They also know what is  
 
needed to make the teachers feel comfortable” (interview,  
 
February 4, 2009). 
 
 Principal Jones explained that experience has taught  
 
him that a principal has the ability to lead smooth  
 
transitions to innovations in their schools.  “In making a  
 
transition, my philosophy has always been, whether its  
 
technology or any major decision within a building, I like  
 
to have a representative group to get input and make it a  
 
joint decision, versus my just making the decision”  
 
(interview, February 4, 2009).  Jones cites his philosophy  
 
as a key to obtaining staff “buy-in.”  
 
 John Smith is the principal of Lincoln Elementary  
 
School.  John is Caucasian and has been an educator for  
 
thirty-one years.  He received his bachelor’s degree (BA)  
 
in industrial education from a state college and his  
 
master’s degree (M.Ed.)in education administration from a  
 
state university.  Richard has been the principal of the  
 
Lincoln Elementary School for four years.  Prior to  
 
becoming the principal at Lincoln Elementary, John Smith  
 
served as the assistant principal of a middle school for  
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eight years. 
 
 When John Smith started at Lincoln Elementary, he  
 
found that the school’s education technology equipment was  
 
standardized throughout the school district.  Classrooms,  
 
laboratories, and the library were equipped with PC desktop  
 
computers.  All of the computers were connected to the  
 
Internet.  District administrators were also issued laptop  
 
computers (interview, February 2, 2009).  John noted  
 
specialty software is selected by individual schools. 
 
 John indicated educational technology decisions and  
 
purchases are made at the district level.  John stated, 
 
“it’s a district decision, and I can understand it.  They  
 
don’t want ten different computer models in the district”  
 
(interview, February 2, 2009).  John trusts his computer  
 
teacher to advise him on software purchases.  “I defer to  
 
her expertise on those kinds of things.  She gets it ,  and  
 
she’ll play with it and determine if it is worthwhile for  
 
the teachers to use” (interview, February 2, 2009). 
 
 John believes he can promote the use of education  
 
technology by encouraging his teachers to visit “best  
 
practice” programs and to participate in professional  
 
development workshops.  He further believes in the  
 
importance of the equitable distribution of education  
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technology hardware and software (interview, March 6,  
 
2009). 
 
 Karl Baker is the director of the Roosevelt Elementary  
 
School.  Karl is Caucasian.  He and has been an educator  
 
for forty-two years.  He received his bachelor’s degree  
 
(BA) in special education and his master’s degree (M.Ed.)  
 
in education administration from the same state university.   
 
Karl has been the director of Roosevelt Elementary for  
 
twenty-six years.  Prior to becoming the director there,  
 
Director Baker served as the principal of an urban public  
 
special education high school. 
 
 Karl Baker founded the elementary and secondary  
 
learning centers.  His schools serve the needs of at-risk  
 
children with emotional problems.  Karl’s students are  
 
referred to his schools by regional public school systems  
 
(interview, February 6, 2009).    
 
 When Karl Baker founded the Roosevelt Elementary  
 
School, the school did not have any computers.  Because it  
 
is a private school with a limited budget, computers were  
 
not introduced until the early 1990s.  The school’s first  
 
computers were used primarily for administrative purposes  
 
(interview, March 6, 2009). 
 
 Philosophically, Karl is not a strong advocate of the  
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student use of computers in his school, since the majority  
 
will not attend college and because student computer  
 
instruction would take time away from basic-skills remedial  
 
instruction.  Karl also expressed a safety concern  
 
regarding his student’s access to the Internet without  
 
direct teacher supervision (interview, February 6, 2009).   
 
Karl exclaimed that his teachers cannot completely isolate  
 
their students from computers, though they do try to  
 
instill in their students a sense of appreciation for  
 
computers. 
 
 As the director of a small private school, Karl Baker  
 
stated that because of budget constraints he cannot  
 
afford to have an education technology technician on his  
 
staff.  Karl leases computers and network equipment, and  
 
outsources technical consulting and technical repair  
 
services (interview, February 6, 2009). 
 
 Mark Thompson is the principal-superintendent of the 
 
Kennedy Elementary School.  Mark is Caucasian.  He has  
 
been an educator for thirty-one years.  He received his  
 
bachelor’s degree (BA) in elementary education from a small  
 
private college and his master’s degree (M.Ed.)in education  
 
administration from a state university.  Mark has been the  
 
principal-superintendent of the Kennedy Elementary for  
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eight years.  Before that Principal Thompson served as the  
 
principal of a public elementary school for sixteen years. 
 
 When Mark arrived at the Kennedy Elementary, he  
 
found that the education technology equipment was five  
 
to six years old.  He stated that much of the equipment was  
 
“outdated Macintosh G 3’s and trying to keep them  
 
operational was almost impossible because of parts  
 
shortages” (interview, February 6, 2009).  Mark also noted  
 
that much of the office suite software was not standardized  
 
in the school. 
 
 Philosophically, Mark believes educational leaders  
 
must lead by a “pull-the-string” technique.  He declares  
 
that trying to lead an organization by “pushing the string”  
 
is almost impossible.  Mark elaborated his philosophy by  
 
stating that leaders need to lead from the front of an  
 
organization and not from behind the organization.  He also  
 
believes in the importance of economy and finding  
 
innovative ways to stretch education dollars.  He recently  
 
merged with a neighboring district in order to share staff  
 
and resources.  Regarding education technology, Mark  
 
believes educators need time to experiment with new  
 
technologies(interview, February 6, 2009).  Mark is  
 
currently piloting some technology magnet programs for the  
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purpose of attracting tuition paying students to his  
 
schools.  He also actively pursues state grants to fund  
 
education technology purchases for his schools. 
  
 Mark depends on the computer teacher and teacher- 
 
computer technician at his school, his education  
 
technology advisory board, and the technical staff at the  
 
county technical high school as sources to assist with  
 
education technology decisions (interview, March 4, 2009).   
 
“We have a tech committee that meets usually twice a year,  
 
once each semester.  I have parents, a board member, a  
 
couple of teachers, and we’ll sit down and take a look at  
 
what we are planning to do, what our needs are, what we are  
 
seeing from our kids, what kind of software needs that we  
 
need to look at purchasing or upgrading or updating”  
 
(interview, February 6, 2009).   
 

Research Question One 
 

 To better understand elementary principals’ strategies  
 
for managing the educational technology refresh process,  
 
the first research question examines how selected  
 
elementary principals plan for the educational technology  
 
refresh process. 
 
Philosophy 
 
 All of the study participants have led a minimum of  
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two educational technology refresh projects.  The  
 
principals’ experiences have varied from refreshing a  
 
single phase of educational technology, such as replacing  
 
computers or software, to “fork lift” refresh projects  
 
where computers, peripherals, network hardware, servers,  
 
application software, and operating software are replaced,  
 
and enterprise data is migrated from old systems to new  
 
ones. 
 
 The experiences of the participants leading technology  
 
refresh projects are varied.  The principal-superintendent  
 
of Kennedy Elementary School and the director of the  
 
Roosevelt Elementary School have been responsible for all  
 
phases of refresh projects in their schools.  The principal  
 
of Washington Elementary School has received only  
 
minimal guideline recommendations from the archdiocesan for  
 
conducting refresh projects.  The principals of Jefferson  
 
and Lincoln Elementary Schools have the luxury of district  
 
education technology departments to assist them with  
 
planning and implementing refresh projects. 
 
 The principals all agreed on the need for a personal  
 
philosophy for planning, leading, and conducting a  
 
technology refresh project. The philosophy should serve as  
 
the unifying thread for all phases of the refresh project  
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plan.   
 
 Philosophically, the majority of the principals view  
 
themselves as the educational leaders and the agents of  
 
change for their schools in the technology refresh process. 
 
 “I did a need assessment of the staff to see where the  
 
staff was on technology use and their ability to embrace  
 
technology.  That was pretty much what the board wanted  
 
when I got here, and they made it very clear they wanted to  
 
get to the next step.  So, I was trying to make change  
 
occur” (M. Thompson, interview, February 6, 2009).   
 
 William Jones also viewed his role as the agent of  
 
change in the refresh process.  “In making transitions, my  
 
philosophy has always been, whether it’s technology or any  
 
major decision further stated that he informed all of his  
 
teachers at the time they are hired that he makes decisions  
 
based on the needs of the business and that they are  
 
expected to be in agreement with that philosophy as part of  
 
the terms of employment (interview, February 6, 2009). 
 
 The principals had clear ideas about refresh timing.   
 
They agreed that their refresh philosophies were based on  
 
experience, hardware and software manufacturer’s life cycle  
 
literature, and budget limitations. 
 
 Roosevelt Elementary School refreshes computers,  
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software, and peripherals every three years.  “We are a  
 
small private school and cannot afford technicians for  
 
repair services.  We lease our computers and software.  The  
 
terms of the lease require us to replace our computers  
 
every thirty-six months” (K. Baker, interview, February 6,  
 
2009).    
 
 Richard Brown, principal of the Washington school, and 
 
Mark Thompson, principal of the Kennedy school, replace  
 
computers every three to four years, and software  
 
and network hardware every five years.  Both stated that  
 
they are responsible for developing the refresh schedules  
 
and refresh budgets for their schools.  Mark Thompson  

explained that small schools with small technology budgets 

have to stretch computers and software to end of their 

service lives (interview, March 4, 2009).   

 The refresh cycles at the Jefferson and Lincoln  
 
schools are determined by the school districts’ technology  
 
departments.  Lincoln Elementary replaces hardware and  
 
software every three years (interview, February 2, 2009).   
 
Jefferson Elementary replaces hardware and software every  
 
five years ( interview, February 4, 2009).  Both principals  
 
stated that they have input into education technology  
 
refresh process and the decision making process for their  
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schools. 
 
 Finally, the Washington and Kennedy principals have  
 
adopted the philosophy of cascading new equipment and  
 
software.  The principals’ strategy is always to issue the  
 
newest computers and software to the upper grades and to  
 
migrate the replaced equipment and software to the lower  
 
grades(interview, February 4, 2009).   

 
Site Assessment 
 
 The principals collectively agreed that site  
 
assessment is an important part of planning for the  
 
education technology refresh process.  Facility disruptions  
 
and other negative impacts created by the refresh process  
 
require principal actions.  Principals need to plan for and  
 
to accommodate disruptions and impacts.   
 
 W. Jones: “ What I like to know is what’s going to  
  happen with the transition?  By that I mean if  

you are talking about the equipment, how are we  
going to take stored equipment and replace the 
current equipment?  Is there going to be some 
down time or some down areas when the transition 
takes place?  And when you have a transition, 
what are you going to do with the old equipment?  
One thing that is sometimes frustrating in this 
process is that the state has environmental 
guidelines for the removal of certain materials 
and equipment.  You do not have the freedom to 
say I’m getting rid of these someday, and someone 
comes and takes them away.  So you’ve got the new 
coming in, you’ve got the old still in your 
building, you  have the problem of storage, and 
then you have the problem about getting rid of 
the computers, especially the monitors.  Safety 
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is an issue.  Inventory, serial numbers, and 
codes have to be prepared.  It is impossible to 
try to make old computers available to some 
districts that have not had an opportunity to 
make computer purchases because of some value in 
old equipment.  During one transition I had old 
computers hanging around my building for almost a 
year.  During another transition we had new 
computer boxes stored in the classrooms for a 
long period of time.” (interview, February 4, 
2009). 

 
 Principals Jones and Smith rely on their building’s  
 
technicians and the district’s director of technology to  
 
assist them with the site assessment process.  “We are  
 
fortunate here to have a computer teacher and a technology  
 
person housed in each of our schools.  And, central  
 
technology has the flexibility to use technology  
 
specialists to analyze any type of transition problems”  
 
(interview, February 4, 2009).   
 
 All education technology decisions made at Lincoln  
 
Elementary are finalized by the central administration’s  
 
director of technology.  Principal Smith explained that he  
 
can make a request for a computer or software.  However,  
 
the district has to determine if the power, air  
 
conditioning, and network infrastructure are in place to  
 
support the request.  He further stated that if the  
 
required items are not in place to support his request, he  
 
must ask the technology department to fund the  
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infrastructure modifications for his school.  Smith  
 
emphasizes that assessment and pre-planning of refresh or  
 
expansion projects is important to ensure infrastructure  
 
funding for the projects (interview, March 6, 2009).   
 
 Richard Brown acknowledges the unique budgetary  
 
challenges he faces as a parochial school principal and the  
 
limited experience he has managing educational technology  
 
resources.  Richard depends upon his technology committee  
 
to provide him with assessment and recommendations  
 
pertaining to education technology projects.  “They are  
 
volunteers who meet on a periodic basis, monthly, and in  
 
the evening.  They’re the ones who take care of replacing  
 
equipment, updating equipment, and servicing equipment”  
 
(interview, February 4, 2009).  Richard explained that his  
 
committee is responsible for assessing technology needs,  
 
developing technology plans, raising the money for the  
 
technology projects, and installing the equipment and  
 
software in the school.  Richard is responsible for  
 
articulating committee recommendations to the school’s  
 
advisory council. 
  
 Karl Baker makes the final decisions regarding  
 
technology projects.  However, Karl outsources technology  
 
services, facility, equipment and software assessments and  
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planning, and plan implementation to a technology  
 
integrator service provider.  As the director of a private  
 
school, Karl acts as services liaison between his school  
 
and over thirty school districts for which his school  
 
provides services.  Karl does not have the time to be  
 
actively engaged in assessing his schools technology needs.   
 
Karl states that, as director of a small private school  
 
with a limited technology budget, he cannot afford to hire  
 
a technology director or building technician (interview,  
 
February 6, 2009). 
 
 Mark Thompson utilizes a technology committee to  
 
assist in assessing his school’s education technology  
 
needs.  His committee meets twice a year.  Committee  
 
members include the school’s technology coordinator,  
 
teachers, parents, and a board member.  “We’ll sit down and  
 
take a look at what we are planning to do, what our needs  
 
are, what we are seeing from the kids, and what kind of  
 
software needs that we need to look at purchasing or  
 
upgrading” (interview, February 6, 2009).  Mark stated that  
 
his technology committee aligns their activities with the  
 
school’s five-year technology plan.    
 
Staff and Student Needs 
 
 Accommodating student and staff education technology  
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needs were considered important elements of the planning  
 
process.  The principals stated that the basis for their  
 
refresh plans was the use of educational technology to  
 
support the teaching and learning process.  Additionally,  
 
student and teacher technology needs were generally cited  
 
as the rationale for their technology refresh purchases.   
 
 Mark Thompson stated that knowing how students will  
 
use computers is an important factor in planning for the  
 
acquisition of new education technology hardware and  
 
software, or refreshing existing hardware and software.   
 
“We put the new stuff in the computer lab.” Planning for  
 
future uses of educational technology is based on student  
 
uses of new hardware and software located in the lab.   
 
Power Point and Excel presentations were not integrated  
 
into the general curriculum until the Kennedy teachers  
 
observed the student use of these applications in the  
 
laboratory (interview, February 6, 2009). 
 
 Richard Brown plans to accommodate student technology  
 
needs by visiting two neighboring public elementary  
 
schools.  Richard stated he is aware both of his  
 
limitations as a technology expert and the of his school’s  
 
limited resources.  Richard has been able to determine  
 
student education technology needs by observing student  
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uses of education technology in neighboring public  
 
elementary schools and by examining the recommendations of  
 
those schools the principals’ (interview, February 4,  
 
4009). 
 
 Principal Baker plans for accommodating student uses  
 
of educational technology by focusing on student remedial  
 
skills.  “We try and use computers to do the repetitive,  
 
boring kind of things that our students need to reinforce  
 
their skill development” (interview, February 6, 2009).   
 
Karl mentioned that he is aware of the many innovative  
 
technologies that are available for student use.  Karl also  
 
mentioned that many of the innovative technologies are not  
 
appropriate for his students. 
 
 “Now, the kids are so much more advanced.  They can  
 
actually teach adults how to use computers” (W. Jones,  
 
interview, February 4, 2009).   
 
 Principal Jones plans for student uses of education  
 
technology by observing students in the computer  
 
laboratories and the library.  He stated that he is often  
 
surprised by the types of hardware and software students  
 
have available in their homes.  He commented that he will  
 
speak to the students about their use of computers at home  
 
and factor the information obtained in his conversations  
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into his technology planning process. 
 
 Observation, best practice literature, and attending  
 
information technology trade shows are some of the ways  
 
John Smith plans for student uses of education technology.   
 
John describes the difficulty of planning for student uses  
 
of education technology.  “It is difficult trying to keep  
 
pace with new computers and new software.  And trying to  
 
plan for IT purchases is almost impossible because of the  
 
non-stop new releases of computers and software”  
 
(interview, March 6, 2009).  John also stated technology  
 
uses in surrounding districts influence plans for student  
 
uses of technology. 
 
 Principal Brown suggests his teachers are very  
 
passionate about articulating their desires for new  
 
computers and software.  Richard explained that the  
 
teacher’s requests for hardware and software assist him in  
 
the planning process and that because of the lack of  
 
funding, and because teacher needs exceed limited  
 
technology resources, his teachers are constantly searching  
 
for free software, discounted equipment, donated equipment,  
 
and discarded legacy equipment.  Much of Richard’s planning  
 
activities are centered on prioritizing the distribution of  
 
legacy equipment (interview, March 4, 2009).    
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 Mark Thompson focuses on teacher skills as the chief  
 
component of his refresh planning process.  “It took two  
 
years to assess teacher computer skills and make the change  
 
to have teachers embrace technology when I arrived in the  
 
school district” (interview, February 6, 2009).  Based on  
 
that experience, Mark has taken the position that teacher  
 
technology skills are the determining factor for planning  
 
technology acquisitions.  Mark also stated that he actively  
 
seeks the assistance of his technician and computer teacher  
 
when developing technology plans.   
 
 When planning for teacher technology needs, William  
 
Jones also seeks the advice of his computer technician and  
 
computer teacher.  Principal Jones explained that since 

both of these individuals work with his teachers on almost 

a daily basis, and since these two individuals are the 

people the teachers go to with computer and software 

problems, William feels the computer teacher and technician 

can provide him with the type of information needed to 

create an effective technology plan (interview, March 5, 

2009). 

 When planning for teacher technology needs, John Smith  
 
defers to his computer teacher for input and critique. “She  
 
gets it, she’ll play with it, and she’ll see if it is  
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worthwhile for teachers to use” (interview, February 2,  
 
2009). John stated that the district determines refresh  
 
cycles, computer purchases, and technology budgets.  He  
 
further stated software purchases and planning for software  
 
purchases are his decisions. 
 
 Director Baker determines teacher technology needs.   
 
“We have found that most of our teachers are not really  
 
computer literate, even though we try to teach them.  They  
 
are not that comfortable with computers” (interview,  
 
February 6, 2009).  Observations made by the school’s  
 
technology integrator regarding teachers’ technology needs  
 
are the main source of information for planning to  
 
accommodate teachers.   
      
Research 
 
 The use of educational technology to support the  
 
teaching and learning process is a relatively new  
 
phenomenon compared to blackboard and overhead projector  
 
technology.  Lincoln Elementary School’s principal  
 
remembered educational technology being used exclusively in  
 
school offices, business education classrooms and  
 
technology education classrooms through the early 1990s.   
 
He remembers computers being introduced to school libraries  
 
in the mid 1990s.  Principal Smith also remembers the  
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opening of education technology flood gates in the late  
 
1990s when money for computers became available through the  
 
Telecommunications Act. 
 
 John Smith commented that, as a principal, he always  
 
felt well prepared to purchase textbooks, supplies and  
 
equipment, to lead curriculum revisions, and to and hire  
 
new teachers.  Smith further stated that he now has to deal  
 
with the challenge of replacing computers and software at a  
 
time when he is just becoming accustomed to purchasing this  
 
equipment(interview, March 6, 2009).  Smith declared that  
 
the newness of education technology has caused him to use  
 
traditional and non-traditional research as a strategy for  
 
planning the education technology refresh process. 
 
 Having expressed a concern for his limited education  
 
technology expertise, Richard Brown uses the Internet and  
 
the council of fellow principals as his sources of  
 
education technology research.  Richard stated that  
 
although he subscribes to a few professional journals, he  
 
does not have the time to go through the journals to remain  
 
current with education technology trends.  He obtains some  
 
information from the archdiocese technology director, some  
 
from web browsers, and the majority from networking with  
 
other principals (interview, February 4, 2009). 
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 “The idea of going to a workshop and doing some  
 
reading gives you an opportunity of seeing what is out  
 
there, and what can be done to improve the technology  
 
aspects of your building” (W. Jones, interview, February 4,  
 
2009).  William attends his state’s school board  
 
association’s conference and his state’s Association for  
 
Supervision and Curriculum Development (ASCD) conference  
 
annually.  He exclaimed that the trade shows at both  
 
conferences are a great source of information, and that  
 
ASCD journals and bulletins, and the National Association  
 
of Elementary School Principals (NAESP) journals and  
 
newsletters are additional sources of research. 
 
 John Smith also conducts education technology research  
 
by exploring resources identified in ASCD and NAESP journal  
 
articles on the Internet.  He noted that links embedded in  
 
electronic articles are a great time-saving resource for  
 
him (field notes, March 6, 2009).  John identified visits  
 
to ‘best practice’ education technology schools as a great  
 
source of research information.  John mentioned that his  
 
county’s education coordinator launched the idea of  
 
principals visiting best practice school sites (interview,  
 
March 6, 2009). 
 
 As an advocate of viewing technology industry  
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electronic white papers and case studies, Principal Baker  
 
conducts research from a different perspective than the  
 
other study participants.  He noted that this type of  
 
information has assisted him in planning for return on  
 
investment, refresh strategies, new hardware and software  
 
purchases, and new industry trends and that these industry  
 
documents are a great source of consumer information and  
 
lease/purchase funding sources (interview, February 6,  
 
2009). 
 
 Mark Thompson subscribes to journals of the National  
 
School Board Association (NSBA), the International Society  
 
for Technology in Education (ISTE), and the ASCD and NAESP.   
 
He confided he uses the journal articles as a source of  
 
questions for when he has an opportunity to meet with  
 
education technology experts.  Mark considers the  
 
technology experts as his most valuable source of research  
 
information (interview, February 6, 2009).    
 
Sources of Technical Advice 
 
 Time is an important commodity for school principals.   
 
With the advent of national and state academic standards,  
 
high- stakes testing, mandates contained in No Child Left  
 
Behind legislation, and the emphasis on greater  
 
accountability in schools, principals have to plan to work  
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smarter.  The study participants universally agreed that  
 
access to a variety of educational technology experts and  
 
advisors has given them a quick and efficient method to  
 
obtain technological expertise. 
 
 Attending educational technology workshops, visiting  
 
neighboring elementary school educational technology best  
 
practice programs, meeting with principals of best practice  
 
programs, and participating in the county’s technology  
 
consortium have become part of the process that Richard  
 
Brown employs in planning for the technology refresh  
 
process.  “Talking to fellow principals, seeing what they  
 
use, what works, what doesn’t work is important.  And just  
 
getting input.  Our county just started a Technology  
 
Information Committee.  Principals, IT people, coordinators  
 
for technology come together and share our concerns, what  
 
works, what doesn’t work, how to raise money, money, and  
 
other things like that” (interview, February 4, 2009).   
 
Richard regards this planning strategy as networking  
 
and collaborating by design.  He feels that planning in  
 
collaboration with his peers is a science, as opposed to  
 
making decisions by intuition or just plain “dumb luck”. 
 
 Director Baker seeks out his technology integration  
 
provider as a source of advice for his technology refresh  
 



 125

plan.  Baker explained that outsourced technology services  
 
are expensive and that he expects his technology vendors to  
 
be honest, to stretch his technology budget dollars by  
 
recommending sound purchasing options, and to keep him  
 
current with contemporary trends in uses of educational  
 
technology.  Baker declared he would terminate his  
 
relationships with his technology vendors if they fail to   
 
provide him with sound planning advice (interview, February  
 
6, 2009). 
 
 William Jones and John Smith frequently seek education  
 
technology planning advice from their district’s education  
 
technology departments.  Both of their school districts  
 
have central education technology such departments, which  
 
are staffed by directors, field technicians, network  
 
managers, and systems administrators.  In discussing the  
 
availability of education technology advice and expertise,  
 
William mentioned that his district’s technology director  
 
is a former federal government network chief, a member of  
 
the county technology consortium, and holds Microsoft and  
 
Cisco network certifications (field notes, February 2,  
 
2009). 
 
 Principal Thompson obtains planning advice from a  
 
variety of sources.  One of the teachers in the Kennedy  
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Elementary School is obtaining her master’s degree in  
 
instructional technology.  She has assisted Mark Thompson  
 
by providing him with contemporary trends information.   
 
Mark has received advice from the local cable television  
 
provider, which assisted him by providing a plan for  
 
redundant network services and non-traditional funding  
 
resources.  Mark participates in his county’s education  
 
technology committee meetings.  His school district’s  
 
architect has been able to make recommendations that he has  
 
incorporated into his school’s technology plan.  Finally,  
 
Mark has developed a rapport with the county vocational  
 
school’s technology coordinator.  Mark explained that since  
 
there are not many places to seek technical advice in a  
 
small rural county ,  the vocational school technology  
 
coordinator is a great problem solver, trouble  
 
shooter, information planning resource ,  and a sounding  
 
board for proposed policies (interview, February 6, 2009).    
 
Consensus Building 
 
 Mark Thompson was the only principal to address  
 
consensus building as part of the planning process.  The  
 
other principals spoke of including their staffs in the  
 
planning process.  Mark actively strives to achieve  
 
consensus before finalizing his education technology plans.   
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“Into my second year I made a decision to take them all to  
 
a technology workshop at one of the local colleges.  The  
 
teachers all attended different workshops and talked about  
 
their different experience coming back to school.  That  
 
tipped the scale to, “yeah, we can do this.” That is when  
 
the light bulbs went on (field notes, February 6, 2009).   
 
Mark explained that teacher buy in his opinion has been the  
 
key to implementing successful refresh projects. 
 
 The participants all agreed that principal planning  
 
strategies are an important aspect of implementing a  
 
successful educational technology refresh project. 
 

Research Question Two 
 

 To better understand elementary principals’ strategies  
 
for managing the educational technology refresh process,  
 
the second question examines the extent to which empirical  
 
research, experience, staff collaboration, and best  
 
practice literature assist selected elementary principals  
 
in preparing their students, teachers, support staff, and  
 
student parents to participate in the education technology  
 
refresh process.   
 
Empirical Research 
 
 The principals indicated they have explored empirical  
 
research related to the educational technology refresh  
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process.  The principals revealed that information  
 
technology hardware and software manufacturers, information  
 
technology consumer journals, professional education  
 
journals, the Office of Educational Technology of the U. S.   
 
Department of Education (USDOE), and the USDOE Office of  
 
Educational Research and Improvement are excellent sources  
 
of empirical research. 
 
 The principals suggested their main reasons for  
 
visiting these resources were to obtain supportive  
 
documentation to justify budget line items and to be  
 
prepared to answer constituent questions about the refresh  
 
process. 
 
 Karl Baker is a frequent visitor to ZNET, CNET, and  
 
Consumer’s Report for information pertaining to computers,  
 
printers, scanners, and network hardware (observation,  
 
March 4, 2009).  Karl has a particular interest in data  
 
that compare system performances and address system life- 
 
cycles.  Karl stated that the electronic technology  
 
documents are critiqued by industry experts and are  
 
evaluated according to industry standards.   
 
 Karl was informed of these online services by his  
 
technology consultant.  Karl prides himself on being a  
 
tough, savvy business person.  He insists on the  
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reliability of products he purchases for the school.   
 
Karl’s technology consultant pointed Karl to these consumer  
 
sites so that he could validate the purchase  
 
recommendations he was making to Karl.   
 
 Karl occasionally reads articles linked to hardware  
 
and software performance articles.  Karl reads these  
 
articles to remain current with new trends in technology  
 
and for forecasting future purchases budgets.  Karl stated  
 
that some of the linked articles are peer reviewed (field  
 
notes, March 6, 2009). 
 
 Richard Brown depends upon the archdiocese technology  
 
director to conduct research for the school district and to  
 
pass his findings and recommendations on to the district  
 
principals.  “Any information I get is usually from  
 
downtown.  I’ll read some of the educational magazines we  
 
get at the school such as E-School News.  Basically, I  
 
research by networking” (interview, February 4, 2009). 
 
 Mark Thompson subscribes to the educational journals  
 
produced by the Association for Supervision and Curriculum  
 
Development, the International Society for Technology in  
 
Education (ISTE), the National Association of Elementary  
 
School Principals (NAESP), and the National Association of  
 
School Boards (NASB).  He uses peer-reviewed articles in  
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these publications in his decision-making process.   
 
Articles in ISTE publications introduced Mark to the Milken  
 
Foundation and the Bill and Melinda Gates Foundation, both  
 
of which are excellent sources of school technology case  
 
studies. 
 
 Through exposure to linked articles in the ISTE  
 
journals, Mark also became acquainted with Dell, Cisco, and  
 
Hewlett Packard white papers and case studies, resources  
 
that have been extremely useful in preparing for the  
 
refresh process and developing long range plans and  
 
budgets. 
 
 In the process of developing his school’s technology  
 
plan, Mark discovered Technology @ Your Fingertips and   
 
Technology in Schools.  Both documents were produced by the  
 
U. S. Department of Education, and contain case study  
 
information pertaining to the refresh process, as well as  
 
guidelines and recommendations for conducting the refresh  
 
process.  Refresh process decisions based on research  
 
findings have created a level of trust in his school’s  
 
culture (document review, March 4, 2009). 
  
 John Smith subscribes to the ASCD journal, the NAESP  
 
journal, and the National Education Association (NEA)  
 
Review.  He reviews his education technology teacher’s ISTE  
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journals when she alerts him to an article that supports a  
 
current project he is working on.  John visits the NAESP,  
 
ISTE, and ASCD websites when he is looking for specific  
 
information to support a budget issue or justify a project.   
 
He tries always to document justification issues with  
 
articles from nationally recognized authors or abstracts of  
 
research articles.  He mentioned how this process has  
 
created a transparent relationship between himself, the  
 
board of education, and his staff (interview, February 2,  
 
2009). 
 
 William Jones stated “The idea of going to a workshop  
 
and doing some reading gives you an idea of what is out  
 
there, and what can be done to improve the technology  
 
within your building” (interview, February 4, 2009).   
 
William remains current with trends in education technology  
 
by reading the ASCD journals and the NAESP journals, and is  
 
a strong advocate of locating information to support  
 
technology projects on the Internet. 
 
 William mentioned that some of the technology projects  
 
he has managed have created facility and infrastructure  
 
problems in his school.  On several occasions he has gone  
 
to building management websites recommended by the  
 
supervisor of buildings and grounds for solutions to  
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refresh problems.  William explained that sources other  
 
than educational and information technology resources can  
 
be used for solving technology-based school problems.  He  
 
also finds that case studies about educational technology  
 
projects and facility infrastructure challenges are great  
 
sources of information.      
 
Experience 
 
 The study participants agreed that previous experience  
 
in managing technology refresh processes was advantageous   
 
in planning current and future technology refresh projects.   
 
The principals also agreed that experience made them wiser  
 
and more  efficient planners.  All of the principals viewed  
 
experience as a critical element of the planning process. 
 
 The principals identified electrical power capacity,  
 
infrastructure limitations, computer storage, computer  
 
disposal, software migration, and disruptions in schedules  
 
and classes as the main issues of concern in past refresh  
 
projects.  Other past issues were new hardware and software  
 
learning curves for students and staff, staff resistance to  
 
change, and parent curiosity pertaining to the refresh  
 
process. 
 
 Principals Thompson and Brown have been involved in  
 
all phases of planning and implementing technology refresh  
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projects.  Director Baker uses a technology integrator to  
 
manage his refresh projects.  Principals Jones and Smith  
 
have district education technology departments to manage  
 
the majority of tasks associated with their projects.  
 
 Principal Jones concluded, “regardless of the number  
 
and quality of technology experts assigned to a refresh  
 
project, there are some phases of the project that can only  
 
be managed by the building principal” (field notes, March  
 
5, 2009).  Principal Jones identified experience and  
 
knowledge of the building culture as key elements in  
 
leading a successful refresh project.  Experience in  
 
managing previous technology refresh projects, Jones noted,  
 
has prompted him to ask the following questions before  
 
planning new technology refresh projects.  “What I would  
 
like to know, what is going to happen with the transition?   
 
How are we going to take what is stored in the current  
 
equipment and transfer that to the new equipment?  Is there  
 
going to be down time or down areas of the building during  
 
the transition?  What are you going to do with the old  
 
equipment” (interview, February 4, 2009).  
 
 Principal Jones recounted a variety of challenging  
 
experiences he had with technology refresh projects.   
 
Although there is a district technology department in his  
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school district, he had to address hazardous material  
 
issues when disposing of old mercury vapor monitors.   
 
Because of demanding state environmental regulations, he  
 
has also had a difficult time disposing of computer and  
 
back-up system batteries. 
 
 Jones addressed power and infrastructure problems  
 
encountered in his first refresh project.  He remembers  
 
computers browning out in a new wing of his building  
 
because the dedicated computer circuits and the kitchen  
 
ovens were on the same circuits.  He also remembered having  
 
to address lost storage space because of the network  
 
switches, servers, and battery back-up systems that were  
 
located in his supply and custodial storage closets. 
 
 Jones recalled other storage issues in his second  
 
refresh project.  There was an installation delay created  
 
by the three-week late arrival of the installation  
 
contractor.  Jones had to deal with new computers stored in  
 
his classrooms and old computers stored in his hallways and  
 
on the loading dock.  Some parents and his PTA president  
 
expressed their safety concerns to him and the  
 
superintendent because students and staff had to constantly  
 
navigate around stored computers. 
 
 Staff anxiety and resistance to change has been an  
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issue in every refresh project he has directed.  “Staff is  
 
concerned if material stored on old computers is going to  
 
be saved.  Staff wants to know if they can retrieve  
 
information from old computers....So you have the anxiety  
 
human component there of making everybody feel comfortable  
 
when the transition takes place” (interview, February 4,  
 
2009).  Jones mentioned that anxiety levels have been  
 
reduced with each refresh project by  pre-planning. 
 
 Jones concluded his comments on the value of  
 
experience in planning a refresh project by stating that  
 
principals need to plan for many tasks that a district  
 
technology department is not equipped to address. 
 
 “We put the new stuff in the computer lab.  The kids  
 
were starting to become accustomed to the new technology.   
 
The kids were starting to use the Internet and doing  
 
reports on the computers.  We put the old computers on the  
 
teachers’ desks.  The kids have always received the new  
 
stuff”(interview, M. Thompson, February 6, 2009).  This was  
 
the first education refresh project Mark Thompson conducted  
 
in his current school.  Since then, Mark has refreshed a  
 
portion of his hardware and software every year.  Mark  
 
refers to the process as the “technology project du-jour.”  
 
He replaced science software and social studies software  
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during his second refresh project.  The project resulted in  
 
students using the Internet to create hypotheses, using  
 
data to create charts, and clip art to create project  
 
graphics.  Principal Thompson directed his third refresh  
 
project toward his teachers.  He supplemented the office  
 
suite software with computerized lesson plans, and enhanced  
 
classroom management by introducing the teachers to  
 
electronic spreadsheets. 
 
 Thompson learned through experience that new  
 
technological innovations can impede computer speeds and  
 
the computer’s ability to access The Internet quickly.  “We  
 
had to upgrade our infrastructure because our wiring was  
 
not as quick. . .our backbone wasn’t as quick as we needed  
 
it to be.  We had to replace hubs with Cisco switches”  
 
(interview, February 6, 2009).  Thompson explained he had  
 
to engage the school district architect when the  
 
infrastructure project became complicated.  He stated he  
 
now consults the architect and the county technical high  
 
school’s education technology coordinator when planning new  
 
technology projects. 
 
 Experience has also taught Mark Thompson the value of  
 
education technology partnerships.  He has become a member  
 
of the county education technology consortium.  Through the  
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consortium he has obtained regional grants, participated in  
 
multi-district projects, and has been able to use  
 
consortium partners to critique district projects. 
 
 Mark has also learned to leverage the expertise of  
 
hardware and software vendor partners.  One vendor was able  
 
to direct him to a grant that brought free cable  
 
television to his school, and another brokered the use of  
 
micro-wave services to four schools in the county for a  
 
greatly reduced lease rate (interview, March 4, 2009). 
 
 Richard Brown claims experience has taught him to seek  
 
the assistance of his home and school associations in  
 
planning education technology refresh projects.  Richard  
 
stated that this group of individuals provides the hardware  
 
and software support for the education technology programs  
 
in his school.  More importantly, he stated that this group  
 
is solely responsible for funding technology refresh  
 
projects.  “They’re the ones who replace the equipment,  
 
service the equipment, and update the equipment(interview,  
 
February 4, 2009).   
 
 Principal Brown stated that experience has taught him  
 
that neighboring public elementary schools and his county’s  
 
technology consortium are great sources for planning advice  
 
and technical assistance.  Brown stated that though his is  
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a  small parochial school that has the disadvantage of   
 
being behind his public school colleagues technologically,  
 
programmatically, and financially, he has the  
 
advantage of his colleague’s collective experience and  
 
advice. 
 
 Brown cites his county technology consortium as a  
 
great source of planning information and notes that fellow  
 
members are more than willing to assist him with planning  
 
refresh projects for his school.  He also mentioned that  
 
computer and software vendors have been extremely helpful  
 
in assisting him with the planning of his last two projects  
 
and locating funding for the projects. 
 
 Richard has always experienced some mild staff  
 
turbulence and anxiety when leading refresh projects.  His  
 
experience has taught him to plan for refresh events by  
 
maintaining open lines of communication, keeping the  
 
process transparent, and using young staff to lead  
 
technology projects.  Experience has also taught him to  
 
introduce innovations by way of pilot projects. 
 
 John Smith related a story of a PTA project gone wrong  
 
resulting in the creation of the district education  
 
technology department.  John’s PTA wanted to be the first  
 
school in the district to install a school-wide network and  
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to provide Internet access for every classroom in the  
 
school.  The PTA raised the money for the equipment and  
 
wire.  They encouraged over 100 parents to assemble at the  
 
school on a Saturday to wire the network.  After a  
 
successful breakfast and kick-off ceremony, the parents  
 
encountered problems with equipment storage, electrical  
 
power, and access to classrooms with network cables by the  
 
mid-morning coffee break.  By the noon break, the PTA  
 
realized the project was in jeopardy, and they concluded  
 
they did not have the expertise to complete  
 
the project.  The failed project was the impetus for the  
 
district’s creation of a technology department.  The failed  
 
project also placed the supervision of all technology  
 
projects in the central office (field notes, March 6,  
 
2009). 
 
 Principal Smith explained that although technology  
 
projects are managed by the district office, he has to plan  
 
for schedule interruptions, equipment storage, equipment  
 
disposal, and staff and student training resulting from the  
 
upgrade of equipment and software and to create equipment  
 
re-location diagrams and provide rationales to the district  
 
office when he wants to move or add equipment. 
 
 Experience has taught Smith the importance of  
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coordinated planning with the district office when planning  
 
refresh projects, that dialog with the staff about the  
 
refresh process reduces friction and stress associated with  
 
the projects, and that frequent communications with parents  
 
have made parents advocates, rather than critics of, the  
 
refresh process (interview, February 2, 2009). 
 
 Karl Baker concedes that refreshing education hardware  
 
and software is necessary to maintain the service life of  
 
the hardware and software.  His frustration is with the  
 
relatively short amount of time it takes for computers and  
 
software to become obsolete. 
 
 “When we purchase, we involve tech people.  Most  
 
often, their idea of making the computer program better is  
 
to tech up.  You are spending a lot of money for things  
 
you’re not going to use.   When you change the hardware,  
 
the software is not compatible.  When you change the  
 
software, the hardware is not compatible.  I think it’s a  
 
planned strategy on the part of technology to just keep you  
 
purchasing” (interview, February 6, 2009). 
 
 Experience with the refresh process has caused Baker  
 
to consider the process from a consumer’s perspective.  He  
 
outsources his school’s new and refresh purchase plans to a  
 
consultant.  He examines the content of the plan by  
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comparing it to recommendations made in hardware and  
 
software industry white papers.  He also contrasts his  
 
plans to consumer articles posted on the CNET and ZNET  
 
websites.  Director Baker is able to obtain quality  
 
purchase rationales, quality installation services, and  
 
competitive project pricing when he releases a request for  
 
proposal (RFP) for technology refresh projects.  Baker  
 
mentioned he uses a technology integrator to manage his  
 
refresh projects.  He noted the use of the integrator is  
 
cost effective and a tax write-off (interview, February 6,  
 
2009).   
 
Staff Collaboration 
 
 Four of the participants affirmed they collaborated  
 
with building and district colleagues when they planned  
 
education technology refresh projects.  Additionally, the  
 
four principals agreed that staff collaboration was an  
 
important element in their plans to pilot-test and  
 
implement new programs, new hardware, and new software  
 
applications. 
 
 Director Baker, of the Roosevelt Elementary School,  
 
was the only participant who did not collaborate with his  
 
staff on educational technology refresh decisions.  Baker  
 
stated that technology decisions were his to make and that  
 



 142

he relies on technology consultants to provide him with the  
 
counsel to make technology decisions.  He also wants his  
 
teachers to focus on the teaching and learning  
 
process(interview, February 6, 2009). 
 
 Mark Thompson values the relationships he has nurtured  
 
with the members of his county’s technology consortium.  He  
 
has all of the members archived on his cell phone.  “I’ll  
 
call one of the members and say I’m thinking about. . .what  
 
do you think?  They will investigate it or say I’ve already  
 
tried that.  Do not go down that road and do that”  
 
(interview, February 6, 2009). 
 
 Thompson also values his teaching staff.  When he  
 
crafted his first building refresh plan he relied regularly  
 
on his computer teacher for advice.  She was pursuing her  
 
master’s degree in computer science.  He stated she was  
 
able to supply him with contemporary refresh process  
 
information from sources at her college.  Thompson hired a  
 
retired electrical engineer as an alternative route  
 
teacher.  He pays this teacher a stipend to serve as the  
 
school’s technician.  Mark has found the alternative route  
 
teacher to be an outstanding resource when he planned on  
 
upgrading the building infrastructure (interview, February  
 
6, 2009). 
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 Principal Thompson cited the use of teachers on his  
 
building technology advisory board, on his software  
 
selection committee, and to pilot-test and offer advice on  
 
education technology innovations (interview, February 6,  
 
2009).   
 
 John Smith also values critique and feedback from his  
 
teachers when he plans technology refresh projects.  John  
 
mentioned that his computer teacher is actively involved in  
 
every education initiatives in his school.  “She pilots and  
 
tests new software.  She makes me aware of new products and  
 
new programs” (interview, February 2, 2009).  Smith stated  
 
that his computer teacher was on a committee that selected  
 
an electronic student-records software suite for the school  
 
district and that she assists him in finalizing technology  
 
refresh plans. 
 
 Principal Smith cites his young teachers as a  
 
collaboration resource.  “They get it.  I pair them up with  
 
veteran teachers whenever we introduce new computers or  
 
software” (field notes, March 6, 2009).  Smith stated the  
 
young teachers used computers in high school, were trained  
 
in computer teaching strategies in college, and communicate  
 
with friends using multiple forms of technology.  Smith  
 
actively seeks advice from young teachers on technology  
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issues. 
 
 Richard Brown consults on a regular basis with his  
 
computer teacher and librarian on refreshed technology  
 
issues.  These two individuals are the most computer- 
 
literate in the school(observation, March 4, 2009). 
 
 Brown stated he collaborates with his technology  
 
committee of parents on a monthly basis.  However, he  
 
stated he has an opportunity to collaborate with the  
 
computer teacher and the librarian on a daily basis. 
 
 Principal Brown collaborates primarily with the  
 
teaching staff on software purchases.  Brown stated that  
 
his teachers will observe a new software application at a  
 
conference or workshop and come to him to make arrangements  
 
to field test or purchase the software.  He further  
 
mentioned that limited end user skills restrict his  
 
collaboration with his teachers (interview, February 4,  
 
2004).   
 
 “We are fortunate to have a computer teacher and a  
 
technology person housed in each of our buildings.  I  
 
consult them because they know what I need to make the  
 
technology work, and because they have more understanding  
 
than I have.  . . . They also understand what is needed to  
 
make teachers feel comfortable in a transition” (W. Jones,  
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interview, February 4, 2009). 
 
 Principal Jones is a strong advocate of creating  
 
representative groups when managing projects and making  
 
major building decisions.  Jones uses teacher committees to  
 
address facility, schedule, professional development, and  
 
data-migration issues during his last refresh project.   
 
Jones also frequently involves parents in the joint  
 
decision making process.  Jones is a champion of joint  
 
decision-making (field notes, March 5, 2009).       
  
Best Practice Literature 
  
 The five study participants all regularly consult  
 
education technology best practice literature and  
 
incorporate elements of education technology best practices  
 
in their education technology refresh plans. 
 
 The principals stated that they obtained best practice  
 
literature from educational leadership journals, ISTE,  
 
ASCD, and the NSBA.  They also obtain information from  
 
literature on the Internet, information technology best  
 
practice articles, white papers, and case studies.  They  
 
also cited Cnet, Znet, and Consumer Digest as additional  
 
sources of best practice literature. 
 
 Karl Baker is a fervent user of the Internet and best  
 
practice literature.  As an entrepreneur and small-business  
 



 146

person, he does not have the budget to support a technology  
 
staff or a research assistant on education technology  
 
projects.  Karl outsources tech support and is the  
 
researcher and decision-maker for all projects (interview,  
 
February 6, 2009). 
 
 Baker explained that articles he has retrieved from  
 
the ISTE, the Bill and Melinda Gates Foundation, and the  
 
Milken Foundation pointed him to a wealth of best practice  
 
information on Information Technology manufacturer’s  
 
websites (field notes, March 6, 2009).  He cited Dell,  
 
Hewlett Packard, Apple, Cisco, and Microsoft as excellent  
 
online resources.  He also obtains best practice  
 
information from these companies’ customer case studies,  
 
best practice articles, and product white papers.  Baker  
 
also cited electronic consumer sites such as Cnet, Znet,  
 
and Computer World as excellent sources of best practice  
 
information (observation, March 6, 2009). 
 
 Mark Thompson is also a strong advocate of best  
 
practice literature.  Thompson cites the NAESP, ISTE, ASCD,  
 
and NSBA journals, as well as computer and software  
 
manufactures as good sources. 
 
 Principal Thompson pointed out that the Office of  
 
Education Technology of the U. S. Department of Education  
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has produced a variety of technology planning resources  
 
that contain best practice articles in the document (field  
 
notes, March 4, 2009).  Thompson asserts that best practice  
 
articles assist him in making data-driven decisions.   
 
Thompson also points out best practice articles support  
 
recommendations he makes to the board of education  
 
regarding technology purchases.   
 
 Principal Smith has to clear any plans he makes  
 
regarding the refresh process or software purchases through  
 
the superintendent and the district technology department.   
 
Smith attaches best practice articles to his technology  
 
recommendations as a form of justification. 
  
 He obtains the majority of his best practice  
 
information from NAESP and ASCD journals.  John has  
 
recently supplemented his best practice searches by  
 
visiting the Internet (interview, February 2, 2009). 
 
 Richard Brown obtains a limited amount of education  
 
technology information pertaining to best practice  
 
literature from the ASCD and NAESP journals.  He more  
 
frequently reads best practice literature forwarded to him  
 
by colleagues in other schools.  Brown occasionally  
 
justifies elements of his refresh plan by citing best  
 
practices contained in journal articles (interview,  
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February 4, 2009). 
 
 Principal Jones declared that he obtains the majority  
 
of education best practice recommendations from his staff  
 
and the district technology department.  Jones reads  
 
education technology best practice articles appearing in  
 
the NAESP and NSBA journals.  He has adopted some best  
 
practices and incorporated them into his school’s  
 
technology plan.  He cited the use of daily progress  
 
bulletins and team professional development activities as  
 
the best practice used to transition successfully from one  
 
electronic grade-book to another(interview, February 4,  
 
2009).       

 
Research Question Three 

 
 To better understand elementary principals’ strategies  
 
for managing the educational technology refresh process,  
 
the third research question examines how selected  
 
elementary principals’ manage resistance to change and  
 
organizational turbulence created by the educational  
 
technology refresh process. 
 
Sources of Resistance and Organizational Turbulence 
 
 The principals acknowledged all of their schools  
 
experienced light to moderate organizational turbulence  
 
during their most recent educational technology refresh  
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projects.  The principals noted that the level of  
 
organizational turbulence was not as severe as it had been  
 
in previous refresh projects.  Principal Smith summarized  
 
the feelings of the group when he stated, “I think  
 
as we go forward and the older generation of teachers  
 
retires, resistance to new technology won’t even be there  
 
anymore.  I don’t see resistance to technology change in  
 
the future” (interview, February 2, 2009). 
 
 The principals concur that the levels of  
 
organizational turbulence created by the refresh process  
 
did not disrupt their schools’ cultures.  The principals  
 
also agreed that communications and professional  
 
development were the preferred strategies to mitigate  
 
organizational turbulence. 
  
 Mark Thompson cited user’s unfamiliarity with  
 
refreshed technology as the leading cause of refresh  
 
process-related turbulence in his school.  “The teachers  
 
are always worried there will not be enough time to master  
 
the new technology” (interview, February 6, 2009). 
  
 Thompson has observed that levels of turbulence  
 
are often heightened in his faculty room a few days after a  
 
refresh innovation has been announced and that there  
 
is always a vocal teacher who does not like the brand of  
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computer or software the district is purchasing, or the  
 
fact that they are expected to use a new device such as a  
 
laptop computer. 
 
 Thompson recently provided his teachers with instant  
 
messenger(IM).  He stated  that, whereas the teachers in a  
 
neighboring district welcomed the new innovation, some of  
 
his senior teachers notified him they would much rather  
 
walk down the hallway to talk to another teacher than use  
 
the IM features on the computer (interview, February 6,  
 
2009). 
 
 “In my experience, teachers, support staff, parents,  
 
and sometimes even students can be the source of turbulence  
 
associated with technology projects” M. Thompson,  
 
interview, March 4, 2009).  Thompson commented that  
 
disgruntled staff members have a way of feeding off of each  
 
other. 
 
 Principal Brown recalls that the first technology  
 
refresh project he led resulted in severe turbulence in his  
 
school:  problems with the electricity, network hub  
 
capacity, software compatibility issues, wire management  
 
issues, and class disruptions by the technicians.  The  
 
“straw that broke the camel’s back” was when half of the  
 
teachers lost data during the data-migration process  
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(interview, February 4, 2009).  Whereas subsequent refresh  
 
projects have been less turbulent, Brown feels that  
 
there will always be some level of organizational  
 
turbulence associated with every refresh project. 
 
 Richard Brown cited a slow technician response to a  
 
wiring problem as a source of turbulence after a refresh  
 
project.  He remembers a discouraged teacher stating,  
 
“Forget that, I’ll just stick with my textbooks.” The  
 
incident disrupted the entire wing of the school. 
 
 Richard Brown asserted that the equitable distribution  
 
of equipment and software can be another source of  
 
organizational turbulence in schools after a refresh  
 
project.  “The first floor teachers were adamant that they  
 
receive the same equipment, so we ended up purchasing it  
 
for everyone, and installed it across the board”  
 
(interview, February 4, 2009).  Brown pointed out that  
 
organizational turbulence created by the refresh process is  
 
not always the result of resistance to technological  
 
change.  He further emphasized the importance of nurturing  
 
teachers through the first weeks of an innovation.  He  
 
stated the quality of experience teachers have with new  
 
technologies can be the difference between adoption vs.  
 
resistance and organizational turbulence. 
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 “If you are bringing in a new technology for the first  
 
time, many people are going to be resistant because they  
 
are scared.  They are fearful that they are not going to be  
 
able to grasp the new technology” (W. Jones, interview,  
 
February 4, 2009).  Jones views fear of the unknown as the  
 
chief source of organizational turbulence among teachers. 
 
 Jones stated that unrest created by the refresh  
 
process can be created by poor planning, poor  
 
communications, a lengthily refresh process, daily schedule  
 
disruptions, unreliable or incompatible equipment, lack of  
 
training, and new versions of software (field notes, March  
 
5, 2009). 
 
 Principal Jones has a long-standing practice of  
 
including parents on committees and involving the PTA in a  
 
variety of special projects.  He regards parents as active  
 
participants in his school community with the potential to  
 
contribute to building levels of organizational turbulence.   
 
Jones wants parents to be well informed about all phases of  
 
the refresh project(interview, February 4, 2009). 
 
 Director Baker stated  that teacher attitudes and  
 
opinions can be a cause of organizational turbulence  
 
associated with the refresh process.  He commented, “We  
 
have found most of our teachers are not really computer  
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literate, even though we try to teach them.  They are not  
 
that comfortable with computers. . . . A lot of our staff  
 
does not see the potential in computers” (interview,  
 
February 6, 2009).   
 
 Karl Baker stated the importance of limiting stress in  
 
his school because of the special needs of the students in  
 
his school.  Because of the disruptive nature of the  
 
refresh process, he chooses to refresh technology during  
 
the summer months. 
 
 Baker cited a high level of organizational turbulence  
 
with his first refresh project as the reason that he now  
 
introduces innovations over long periods of time and uses  
 
young teachers to model new technologies.  He recalled the  
 
technicians disrupting the teaching and learning process  
 
and his teachers viewing the new computers and software as  
 
“add-ons” (field notes, March 6, 2009). 
 
 John Smith has observed that resistance to change  
 
created by the education technology refresh process is a  
 
generational issue.  He speculated that young teachers are  
 
more willing to accept change than older teachers.  He also  
 
stated that he was not sure if the resistance and resulting  
 
turbulence were a result of age or because the younger  
 
teachers grew up in the computer age (interview, February  
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2, 2009). 
 
 Principal Smith mentioned that the distribution of new  
 
equipment and software can be another cause of  
 
organizational turbulence.  He explained that budget  
 
limitations prevent an equitable distribution of software  
 
and hardware.  Smith declared that, whereas his staff  
 
understands priorities and limited budgets, he can sense  
 
the resentment of teachers who were not provided with new  
 
equipment and software (field notes, March 6, 2009).  To a  
 
lesser extent, Smith senses a level of resentment against  
 
the district technology department as the authors of the  
 
refresh plan. 
 
 John Smith notes that the brands of computers and  
 
software used in the school can be a source of  
 
organizational turbulence associated with refresh projects,  
 
and that many of his teachers do not appreciate 
 
standardization and quantitative discounts associated with  
 
technology purchases.  Macintosh users want to use  
 
Macintosh computers and PC users want to use Dell and  
 
Hewlett Packard.  Many of his teachers want to select their  
 
own software. 
 
Anticipation of Resistance and Organizational Turbulence  
 
 Mark Thompson accepted the principal’s position  
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knowing he was going to have to lead a refresh project and  
 
cope with resistance and organizational turbulence as part  
 
of the process.  “I did needs assessment of staff to see  
 
where the staff was and their ability to make a change to  
 
embrace technology.  And that was pretty much what the  
 
Board wanted when I got here, and they made it very clear  
 
that they wanted to get to the next phase of education  
 
technology. . . . So, I was trying to make change occur  
 
(interview, February 6, 2009).  Thompson had experience  
 
leading refresh projects in another school district.  He  
 
had experienced resistance and organizational turbulence  
 
associated with refresh projects.  He knew that well 
 
articulated communications about a refresh plan and  
 
collaboration with the constituents during the project  
 
planning process would help him anticipate potential  
 
problems, and mitigate resistance to change issues (field  
 
notes, March 4, 2009). 
 
 William Jones has led multiple technology refresh  
 
projects.  He knows from experience how teacher fear,  
 
teacher anxiety and the change process itself can elevate  
 
the level of organizational turbulence in a school.  Jones  
 
stated that some levels of fear and turbulence can be  
 
attributed to the ages of the teachers.  He noted that by  
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planning in advance to lower levels of stress created by  
 
the refresh process, and by including the entire school  
 
community in the refresh process planning, a principal can  
 
lower the levels of turbulence in his/her school  
 
(interview, February 4, 2009). 
 
 Principal Smith asserts  that his previous experience  
 
leading refresh projects and leadership journal articles  
 
discussing technology innovations have assisted him in  
 
anticipating problems with future refresh projects.   
 
“During the last refresh project, I brought the technology  
 
project contractor and the district director of technology  
 
to a faculty meeting and a parents meeting to explain every  
 
phase of the project and to answer questions pertaining to  
 
the project.  As expected, the meetings lowered teacher and  
 
parent stress levels” (field notes, March 6, 2009).  Smith  
 
emphasized the importance of anticipating project problems  
 
and planning to accommodate the problems.   
 
Strategies for Managing Change and Organizational 
Turbulence 
 
 “I think any time you bring change into the picture,  
 
you have got to look at the human element.  You have to  
 
overcome fear and anxiety levels.  If you’re bringing in a  
 
new technology for the first time, the anxiety level of  
 
people are going to cause them to be resistant because they  
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are scared” (W. Jones, interview, February 4, 2009).  Jones  
 
believes resistance to change and levels of turbulence can  
 
be reduced when the individuals undergoing the change are  
 
convinced that the change will improve their job and make  
 
it easier. 
 
 “I think the first hurdle to overcome is staff comfort  
 
level.  Comfort levels can be improved by reducing anxiety.   
 
The second hurdle to overcome is finding time for  
 
professional development and addressing the feeling of  
 
being overwhelmed” (W. Jones, Interview, February 4, 2009).   
 
When introducing innovations, Jones makes it a practice to  
 
inform his staff that, “We are in this change process  
 
together, we’re going to work on it together and we’re  
 
going to solve our problems together.” Jones has learned  
 
through experience that you have to crawl before you walk  
 
when leading an organization through a technological change  
 
(interview, February 4, 2009). 
  
 Jones knows the value of principals conducting  
 
research prior to leading a technological project.  “You  
 
try and do your research to determine the benefits of the  
 
change.  The idea of going to a workshop or doing some  
 
reading gives you an opportunity of seeing what is out  
 
there. . . . Innovations can improve instruction and give  
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the kids an opportunity of preparing themselves for the  
 
future” (interview, February 4, 2009). 
  
 Jones advocates involving the entire school culture in  
 
the change process.  He creates committees of  
 
representative groups to plan various phases of projects.   
 
He involves parents in these committees when the  
 
innovations will involve them. 
 
 Jones actively encourages his teachers to attend  
 
external conferences, workshops and district professional  
 
development activities.  He relies on specialists such as  
 
his computer teacher and building technician to participate  
 
in leading the refresh process. 
 
 Principal Jones deems communication to be the key to  
 
successful refresh projects.  He stated that good  
 
communication enables all concerned parties to be aware of  
 
timelines, facility modifications, schedule adjustments,  
 
and to plan accordingly.  Communication maintains  
 
community awareness of project goals and staff  
 
expectations.  Jones warns that poor communication can lead  
 
to unrest and turbulence (interview, February 4, 2009).   
  
 Mark Thompson noted in his interview of February 6,  
 
2009, “We have a tech committee that meets usually twice a  
 
year, once each semester.  I have my technology  
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coordinator, my computer teacher, parents, a board member,  
 
and a couple of teachers on the committee.  The committee  
 
looks at the school needs, what we are seeing from the  
 
kids, and the kinds of software needs we need to look at  
 
purchasing, or upgrading, or updating”.  Thompson asserts   
 
that all decisions rendered by the committee are aligned  
 
with the school district’s and county’s five year  
 
educational technology plans. 
  
 “And then in the second year I made a decision to take  
 
them all up to a technology workshop at ....... college. I  
 
said I’ll take everybody up there. You sign up for  
 
different workshops in the morning; we had lunch, did two  
 
workshops in the afternoon, and then had them all come back  
 
to school and talk about it.  And that is what tipped the  
 
scale to “yeah, we can do this.” That was when the light  
 
bulbs went off.    
 
 Riding back to school the conversations centered  
 
around, “I saw this, this was neat, and we have to see  
 
Smart Boards.” It was great hearing classroom teachers  
 
talking about technology and singing the praises of it”  
 
(interview, February 6, 2009).   
  
 Thompson stated that experience prompted him to get  
 
his teachers to attend annual conferences and conventions  
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and to have his teachers visit regional education  
 
technology best practice programs.  Principal Thompson  
 
expressed pleasant surprise when, as a result of visiting  
 
best practice programs, many of his teachers took an active  
 
interest in the county technology consortium. 
 
 Principal Thompson has created a program called “play  
 
time,” which has all but eliminated education technology as 

the cause of organizational turbulence (document review, 

March 6, 2009).  The play-time program extended the 

teachers’ work year to 185 days.  Five days at the 

conclusion of the academic year are dedicated to developing 

new technology skills.  In the play-time program, “teachers 

are given twenty minutes of instruction on the use of a new 

innovation, and then are given play time to give the 

teachers a chance to fool around with it, and then make 

something with it they can use tomorrow” (document review, 

February 6, 2009). 

 Thompson uses incentives to contain organizational  
 
turbulence related to refresh issues.  He applied for and  
 
received a state mini-grant to promote education  
 
technology.  With the grant money, Thompson purchased an  
 
iPod for each teacher in the school.  “In order for them to  
 
have the iPod, they have to do one technology lesson each  
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marking period for the next two years that innovates their  
 
curriculum” (interview, February 6, 2009). 
 
 Thompson declared that he has developed a philosophy  
 
regarding his role as a leader of change and the reduction  
 
of organizational turbulence.  He views his school district  
 
as a string.  He stated if you push the string it balls up  
 
and moves all over the place, but if you pull the string ,   
 
all the elements of the school district are aligned.  He  
 
concluded that leading change and preventing organizational  
 
turbulence is all about pulling the string.    
 
 Director Baker acknowledged the resistance to change  
 
brought about by the technology refresh process.  He 
  
stated: 
 

We’re experiencing it right now.  And we are 
getting resistance.  We try and give them as much 
support and encouragement as we can, but there 
comes a point in time where you have to say this 
is your job.  This is your responsibility.  
You’re being paid by us.  You are going to have 
to do it.  And, if you are uncomfortable with it, 
maybe this is not the place for you.  I mean it 
is that simple.  We don’t play games.  We don’t 
have that kind of time (field notes, February 6, 
2009).   

 
 Baker affirmed that organizational turbulence created  
 
by the technology refresh process is a non-issue at his  
 
school.  Baker attributes that this in part because of his  
 
business philosophy, in part because he operates a private  
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school with non-union teachers, and in part because he  
 
feels it takes a unique type of person to teach emotionally  
 
challenged children (field notes, March 6, 2009). 
 
 Richard Brown is aware of the causes of resistance to  
 
change created by the educational technology refresh  
 
process and of the school-wide turbulence such change can 

create.  Brown experienced organizational turbulence at 

another school but admits that resistance and 

organizational turbulence at his present school are minor 

or non-existent (interview, February 4, 2009). 

 Principal Brown expressed that, as a principal of a 

small private school, his technology budget is small and 

money for refreshing the technology enterprise is 

contingent upon donations and fund raising.  As opposed to 

dealing with organizational turbulence created by the 

refresh process, Brown has to interact with teachers 

begging for new computers and software.   

 Brown manages many projects in his school by  
 
representative volunteer committee.  Most  committees are  
 
combinations of teachers and parents.  Brown cites  
 
committees as an excellent way to foster good  
 
communications, which are important factors in limiting  
 
change issues and organizational turbulence (field notes,  
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March 4, 2009). 
  
 Brown remains current with contemporary issues in  
 
education technology by visiting neighboring public schools  
 
and best practice programs, attending technology workshops,  
 
and participating in the county technology consortium.   
 
Brown encourages his teachers to follow his example.  Brown  
 
asserts that the visits to other schools and participation  
 
in technology events and meetings will not only broaden his  
 
teacher’s perspectives of education technology but will  
 
help limit issues of turbulence and resistance to  
 
technology (interview, February 4, 2009). 
 
 Resistance to technology change at the Lincoln  
 
Elementary School has been limited to the district’s  
 
decision to go to PC computers instead of Macintosh.   

Principal Smith stated that the resistance is not strong 

enough to cause organizational turbulence. 

 John Smith recalls that the most serious turbulence he  
 
experienced as a principal was when he led his second  
 
technology refresh project.  The older teachers on the  
 
staff were agitated by the change process, inflexible in 

their refusal to accommodate schedule and facility issues, 

and uncooperative during professional development 

activities.  He stated the level of turbulence was in the 
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school was elevated for almost six months.  On reflection, 

John stated, “As the current older generation of teachers 

retires, the resistance to technology won’t even be there 

anymore.  I don’t see it as a problem in the future.  As I 

see it, younger teachers are accustomed to changes in 

technology” (interview, February 2, 2009).   

 Smith has developed three strategies for reducing  
 
stress and turbulence created by the education technology  
 
refresh process.  He pairs younger teachers with older  
 
teachers every time he introduces a new technological  
 
innovation to his staff.  He said that this technique has  
 
significantly reduced levels of stress in older teachers  
 
and provides them with a technology mentor and that the  
 
younger teachers genuinely appreciate the opportunity to  
 
assist the veteran teachers. 
  
 As a second strategy, Smith actively encourages his  
 
staff to attend technology workshops, conferences, and to 
 
visit best practice technology programs.  Smith found that  
 
stress and organizational turbulence levels drop when 

teachers have an opportunity to collaborate with peers from 

other school districts. 

 Smith believes staff participation in building and 

district committees has helped mitigate technology-based 
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resistance and organizational turbulence issue and that 

these committees are great sources of information and 

vehicles to good communications.  The committees provide 

occasions for classroom teachers to work with district 

staff and parents.  They help create acceptance, and 

acceptance helps to eliminate resistance and organizational 

turbulence (interview, February 4, 2009).  Smith has come 

to believe that planning to address resistance and 

organizational turbulence should be part of the technology 

refresh planning process.    

 
 The results presented in this chapter indicate that  
 
the school principals in this study have many dynamics to  
 
consider when planning and implementing an educational  
 
technology refresh project.  A comprehensive synopsis and a  
 
discussion of the findings will be presented in Chapter  
 
Five. 
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CHAPTER 5 
 

CONCLUSIONS AND IMPLICATIONS 
 

Chapter Introduction 
 

 The final chapter of the dissertation reiterates the  
 
purpose of the study and reviews the main methodologies  
 
utilized in it.  The results of the study and the  
 
discussion of its  findings were organized by research  
 
question.   
  
 The discussion of the study findings explored an  
 
analysis of the findings and correlated the findings with  
 
the study’s literature review.  The discussion of the study  
 
findings identified unanticipated study findings, and  
 
offered recommendations for further research.   

 
Purpose of the Study 

 
 The purpose of this study is to investigate the  
 
strategies and practices utilized by elementary principals  
 
when leading the educational technology refresh process.   
 
It seeks to understand pragmatic issues unique to  
 
elementary school site managers engaged in the  
 
implementation of that process.  These issues are typically  
 
not addressed, nor can be addressed, by educational  
 
technology coordinators or computer teachers.  
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Review of Methodology 
 

 As depicted in Chapter 2, the research was conducted 

from a qualitative perspective.  The study attempts to 

differentiate the strategies employed by selected 

elementary principals when leading refresh projects and 

examines the participant’s recent experiences with 

educational technology refresh projects.  

 Interviews and observations constituted the 

predominant data sources for the study and are augmented by 

questionnaires, observations, and document reviews.   

 Each participating principal was interviewed and  
 
visited four times during a of six-month period.  The  
 
preliminary interviews were designed to establish rapport,  
 
to establish schedules for future interviews and  
 
observations, and to obtain principal and research site  
 
demographic information.  The second interview was designed  
 
to collect information pertaining to the three research  
 
questions.  The third interview was designed to clarify and  
 
supplement answers obtained in the second interview.  The  
 
forth interview provided an opportunity for the  
 
participants to review and confirm the accuracy of the  
 
data collected by the researcher.  
 
 Each school was observed twice during a six-month  
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period.  The observations provided the researcher with an  
 
opportunity to visit classrooms, specialized instructional  
 
centers, and network equipment storage facilities.  The  
 
observations also enabled the researcher to monitor student  
 
and staff education technology practices and procedures  
 
implemented since the most recent education technology  
 
refresh process.  
 
 Educational technology refresh plans, district  
 
education technology five-year plans, and faculty meeting  
 
minutes were examined during observations in participating  
 
schools.  Education technology policies and procedures  
 
resulting from the most recent education technology refresh  
 
process were also examined during these visits.  
 
 Best practice education technology questionnaires were  
 
distributed to county technology coordinators.  The  
 
information collected in the questionnaires was used to  
 
identify potential study participants.  
 

Summary of Results 
 

 Research question one asked how selected  
 
elementary principals plan for the educational technology  
 
refresh process. The goal of this question was to  
 
understand the processes elementary principals utilize in  
 
planning for an educational technology refresh project.  
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Principals’ Philosophy 
  
 All of the principals in the study had developed a  
 
technology refresh project philosophy that guided their  
 
strategies in developing a technology refresh plan.  Each  
 
principal acknowledged that managing a minimum of two  
 
technology refresh projects influenced his technology  
 
project management philosophy.  
 
 The principals’ technology management experience  
 
varied.  Some principals in the larger school districts had  
 
managed single-phase projects such as application software  
 
or replacing student/staff computer workstations.   
 
Principals in small districts and private schools had  
 
experience managing fork lift upgrade technology projects,  
 
which typically replace servers, network infrastructure,  
 
desktop workstations, operating software, application  
 
software, and migrating data from old hardware to new  
 
hardware.   
 
  The study participants all viewed themselves as the  
 
education leaders and education technology change agents of  
 
their schools.  
 
 Each school had developed a philosophy for refreshing  
 
hardware and software.  Study site schools developed 5 year  
 
technology refresh plans.  Determined by the individual  
 



 170

school district, computers were refreshed every 3 – 5  
 
years, peripheral devices every 3 – 5 years, network  
 
hardware every 3 – 5 years, and software every 5 – 8 years. 
 
 Philosophically, four of the principals were strong  
 
advocates for the use of education technology to supplement  
 
teaching and learning. The principal of the special needs  
 
school advocated for the limited use of educational  
 
technology despite the fact that his school had been cited  
 
as a model refresh project site.    
 

Site Assessment 
 
 All of the study participants conducted site,  
 
hardware, and software needs assessments as a preliminary  
 
step in developing a plan for the educational technology  
 
refresh process.  Additionally, all of the participants  
 
established school technology committees to assist them in  
 
the site, hardware, and software assessment process.   
 

Finally, all committees consisted of faculty and staff  
 
members.  The three smaller schools added board of  
 
education members, parents, and technology specialists to  
 
their technology committees.  The duties and  
 
responsibilities of committee members were similar in all  
 
school districts.   
 
 Typical goals of a technology needs assessment   
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identifies issues related to old and new equipment  
 
storage, to the functionality of old and new software,  
 
environmental disposal issues, safety issues, hardware and  
 
software inventory management, and legacy computer  
 
donations.  Hardware, software, and faculty/staff  
 
computer skills are also identified as goals. 
 
 

Staff and Student Needs 
 
 Every one of the principals in the study cited, as the  
 
primary goal of education technology refresh planning, to  
 
support and enrich the teaching and learning process.  The  
 
collective group of principals alluded to teacher and  
 
student technology needs as the key to justifying line  
 
items on their schools’ education technology budgets.   
 

Research  
 
 Each of the study participants incorporated  
 
various forms of research in formulating a plan for the  
 
educational technology refresh process.  Participants  
 
located information from profession journals, industry  
 
journals and white papers, school district technology  
 
experts, colleagues with refresh process experience, and  
 
information technology consultants.  
 

Sources of Technical Advice  
 
 The collective group of principals advocated for the  
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process of consulting with technology experts and advisors  
 
when developing a refresh plan.  The principals indicated  
 
that they consult technology experts and advisors routinely  
 
and not just when they are planning a technology refresh  
 
project.   
 
 Principals obtain technical advice by visiting best  
 
practice education technology schools, fellow principals,  
 
computer teachers, technicians, consultants and  attending  
 
consortia meetings.  
 

Consensus Building  
 
 The principals identified consensus building as an  
 
important part of the technology refresh planning process.   
 
All of the principals attempt to obtain refresh plan  
 
acceptance from their teachers, staff, parents, the  
 
superintendent of schools, the board of education, and the  
 
community.  The principals generally try to obtain  
 
consensus by conducting a series of information meetings  
 
pertaining to the refresh plan.  
 
  Research question two asked to what extent,  
 
if any, does empirical research, experience, staff 
 
collaboration, and best practice literature assist selected  
 
elementary principals in preparing their students,  
 
teachers, support staff, and students’ parents to  
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participate in the education technology refresh process.  
 
The goal of this research question was to understand the  
 
contributions or influence that empirical research,  
 
experience, staff collaboration, and best practice  
 
literature have on principals’ technology refresh planning  
 
processes.  
 

Empirical Research 
 
 All of the principals made use of empirical research  
 
in preparing their students, professional and support  
 
staffs, and the students’ parents to participate  
 
successfully in the educational technology refresh process.   
 
Sources of the research included hardware and software  
 
industry white papers, information technology consumer  
 
journals, the U. S. Department of Education (USDOE)  
 
Office of Education Technology (OET), and the USDOE Office  
 
of Educational Research (OER).  Additionally, all of the  
 
principals used empirical research to justify education  
 
technology budget line item requests and to answer  
 
constituent questions related to the technology refresh  
 
process.  
 

Experience  
 
 The participants mutually agreed that experience 

gained in managing previous technology refresh projects 



 174

created an advantage for managing new projects.  The 

participants mentioned that a refresh project is about more 

than replacing computers and software.  The participants 

recalled past projects that had created problems related to 

electrical capacity, infrastructure limitations, computer 

storage, and hazardous materials disposal.   

Additional problems included software migration, 

schedule and classroom disruptions, safety concerns, and 

professional and support staff organizational turbulence.  

The participants stated that these problems are typically 

not addressed by technical staffs but are generally 

addressed by the building principal.  Additionally, they 

stated that preparing project constituents to anticipate 

project-related problems based on past experience can  

reduce the levels of stress and anxiety associated with the  
 
project.  
 
 The participants agreed that principals need to  
 
address professional staff, support staff, and student  
 
hardware/software learning curves created by the technology  
 
refresh process.  They further agreed the learning curve  
 
has the potential to create resistance to change and  
 
organizational turbulence.  The participants noted that  
 
parent curiosity and concern about the refresh process can  
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be another source of organizational turbulence that  
 
requires a response from the principal. 
 
 Although the participants in this study have  
 
successfully led recent refresh projects, they should be  
 
concerned rapid changes in educational technology may  
 
create unique problems that veteran refresh project leaders  
 
have not experienced to date.  
 

Staff Collaboration 
 

 The principals frequently collaborate with teachers  
 
and professional staff when planning a technology refresh  
 
project.  The  principals regularly involve their staffs in  
 
piloting new hardware and software and solicit their  
 
critique of the piloted hardware and software prior to  
 
framing a technology refresh plan.  The principals also  
 
recruit a cross- section of staff, parents, and community  
 
members to serve on technology planning committees.  The  
 
majority of principals acknowledged that project acceptance  
 
created by the collaboration process is a key factor in the  
 
successful implementation of a refresh plan.  One  
 
participant infrequently collaborates with his staff  
 
concerning refresh issues.   
 

Best Practice Literature  
 
 Each and every one of the participants in the study  
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reads best practice literature pertaining to planning for  
 
and implementing educational technology refresh plans.   
 
Furthermore, the participants claim that elements of best  
 
practice literature are contained in their technology  
 
refresh plans.   
 
 The participants agreed that best practice literature  
 
contained information to assist with the successful  
 
implementation of their project plans.  More importantly,  
 
best practice literature contained information for the  
 
principals plan acceptance from students, staff, parents,  
 
and the community.  
 
 The participants cited educational leadership  
 
journals, educational technology journals, curriculum  
 
journals, and information technology consumer journals as  
 
sources of electronic and print best practice information.   
 
Additional sources cited were the Internet, information  
 
technology industry white papers,  and industry case  
 
studies.  
 
  Research question three  asked how selected  
 
elementary principals manage resistance to change and  
 
organizational turbulence created by the educational  
 
technology refresh process. The goal of this question was  
 
to understand how principals manage change and  
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organizational turbulence created by the technology refresh  
 
process.  
 

Sources of Resistance and Organizational Turbulence 
 
 Each of the principals in the study has experienced  
 
light to moderate organizational turbulence in their  
 
schools resulting from resistance to change created by an  
 
educational technology refresh project.  None of the  
 
principals viewed the levels of organizational turbulence  
 
as serious enough to disrupt their school’s culture.  The  
 
principals agreed that the level of organizational  
 
turbulence experienced during their last refresh  
 
project was not as serious as in previous projects.  The  
 
principals further agreed that frequent communication with  
 
all involved parties combined with project-specific  
 
professional development activities to help diminish  
 
organizational turbulence.  
 

Anticipation of Resistance and Organizational Turbulence  
 
 The participants all acknowledged the advantages of   
 
anticipating resistance to change and organizational  
 
turbulence created by the refresh process.  One participant  
 
remarked that his board of education hired him to bring  
 
about technological change.   
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Strategies for Managing Resistance and Organizational 
Turbulence 

 
 All of the principals conceded that challenging and  
 
difficult experiences with former technology refresh  
 
projects motivated them to create resistance and turbulence  
 
management strategies.  The principals further agreed that  
 
technology refresh projects are now a way of life in  
 
schools and should need not be a source of disruption in  
 
the school community.  
  

Discussion of Results  

 On the basis of this study alone, it is difficult to  
 
make the generalization that all elementary principals  
 
encounter challenges leading and implementing educational  
 
technology refresh projects.  However, the participants in  
 
this study have encountered a variety of challenges of  
 
various degrees of difficulty when leading recent  
 
projects.  The unique project-related challenges  
 
encountered by the participants could only be addressed and  
 
resolved by a principal, since, in most cases, the  
 
challenges could not be resolved by an information  
 
technology consultant or specialist.   
 
 Research question one asked how selected elementary  
 
principals plan for the educational technology refresh  
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process. 
 

Interpretation of Question One Findings  
 
 The participants in this study all had previous  
 
experience leading educational technology refresh projects.   
 
The experience of the participants ranged from refreshing a   
 
specific type of hardware or software to fork-lift refresh  
 
projects.  Each participant led at least two refresh  
 
projects.  
  
 The participants had all developed technology refresh  
 
beliefs that guided project planning and implementation.   
 
It appears that the beliefs evolved from the participant’s  
 
experiences as well as from the influence of collaboration,  
 
research findings, and best  practice literature.  William   
 
Jones recalls a refresh project where “You’ve got new  
 
coming in, you’ve got the old still in your building, you  
 
have the problem of storage, and then you also have the  
 
problem of how you go about getting rid of the computers,  
 
especially the monitors” (interview, February 4, 2009) as a  
 
defining event in developing his refresh beliefs.  Mark  
 
Thompson (interview, February 6, 2009) recollects his  
 
beliefs have evolved in part because of his “. . . tech  
 
committee that meets usually twice a year, once each  
 
semester. I have parents, a board member, a couple of  
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teachers, and we’ll sit down and take a look at what we are  
 
planning to do, what our needs are, what we are seeing from  
 
the kids, what kind of software we need”.  
 
 The beliefs were based on  the role of the principal as  
 
their schools’ education leader and change agent.  The  
 
beliefs identified a planning process that included the  
 
formation of cross-representative refresh project  
 
committees, the development of project needs assessments,  
 
project communications, hardware/software replacement and  
 
distribution schedules, and a hardware/software training  
 
program for staff and students.  
 
 The assessment of needs related to the schools’  
 
facilities, education technology hardware/software, and  
 
staff and student end-user skills was a common element  
 
in all of the participants planning process.  All  of the  
 
participants formed committees to assist the principals in  
 
planning and implementing the refresh projects.  Most  
 
committees consisted of representative teachers groups,  
 
board of education members, parents, and education  
 
technology specialists from the participants’ school  
 
districts.  Two of the participants utilized the services 

of information technology consultants to assist with the 

assessment process.  
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 The goal of supporting the teaching and learning  
 
process via technology hardware and software was an element  
 
common to all the participants’ planning processes.  The  
 
needs-assessment process identified the support of the  
 
teaching and learning process as the most important element  
 
of the planning process.  Many of the participants  
 
identified the needs- assessment process’s support of  
 
refresh project budget justification line items as another  
 
important element of the planning process.  
 
 The participants all consulted empirical research as  
 
part of the process of developing a technology refresh  
 
plan.  The participants reviewed educational leadership,  
 
curriculum, and educational technology journals and  
 
websites, explored the Internet, and examined information  
 
technology technical white papers and case studies.  Some  
 
of the participants reviewed hardware and software data  
 
contained in consumer journals.  Educational leadership  
 
journals and consumer magazines are a good source of  
 
general information for the principals seeking cotemporary  
 
information technology education information. Technology  
 
industry white papers, ISTE research journals, and the CNET  
 
and ZNET portals are the best sources of research for  
 
principals planning a refresh project.    
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 Participants sought technical advice when planning   
 
technology refresh projects.  All of the participants  
 
conferred with school district specialists such as computer  
 
teachers, media specialists, and information technology  
 
specialists.  
 
 Many of the participants visited education technology  
 
best practice programs and consulted with principals,  
 
media specialists, librarians, and computer teachers.  Two  
 
of the participants consulted with members of their county  
 
technology consortium.  Two others used technology vendors  
 
as consultants.  One participant hired an information  
 
technology consultant.   
 
 District technicians, computer teachers, librarians,  
 
and county technology consortia colleagues are good sources  
 
of education technology program information.  These  
 
individuals are the most technologically knowledgeable  
 
individuals employed in a school district.  Trusted  
 
technology vendors and consulting information technology  
 
engineers are the experts members of the business- industry  
 
community consult when planning a refresh project.   
 
 All articulated the content of their education  
 
technology refresh plans through a consensus-building  
 
process.  This process provided a means to critique the  
 



 183

refresh plan and secure acceptance from teachers and  
 
support staff, parents, the board of education, and the  
 
community at large.  
 
 William Jones builds consensus in his school by  
 
convincing his staff “You have to just say, look, we are in  
 
this change process together, we’re going to work on it  
 
together and we’re going to solve our problems together. .  
 
. So you’ve got to crawl before you take baby steps, and  
 
baby steps before you walk” (interview, February 4, 2009).  
 
Richard Brown builds consensus by brining teachers from  
 
other schools to introduce new technologies to his staff. 
 
“I think the comfort level is raised because you’re talking  
 
to another teacher, not a salesperson, not a consultant,  
 
and somebody who has actually used the technology”  
 
(interview, February 4, 2009).     
 

 
Relationship between the Study and Prior Research  

 
 Much of the information garnered from literature  
 
pertaining to resistance to change and organizational  
 
change created by the technology refresh process accurately  
 
describes conditions at the five research sites.  The  
 
literature generally discussed the planning role of  
 
managers and does not emphasize specific managers such as  
 
elementary principals.  Hamilton (2007) points out that  
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very little information germane to the role of principals  
 
in the technology refresh process is available.  
 
 Literature discussed the ubiquitous nature of  
 
educational technology in schools (Becker, 2000; Cuban,  
 
2001; Moersch, 1999).  Educational technology was 

integrated into all administrative and educational 

facilities and functions at each study site.  Zhao and 

Conway (2001) identified instruction, productivity, and 

communications as the main function of education technology 

in schools.  Observed uses of education technology at all 

five study sites were consistent with the findings of Zhao 

and Conway.  

 As the educational leaders of their schools, the  
 
principals assumed responsibility for planning the  
 
educational technology refresh plan.  Dede (1997) noted  
 
that little literature exists that pertains to a  
 
principal’s role in planning a technology refresh project.  
 
 Kimball and Sibley (1997) identified missions, goals,  
 
objectives, action plans, timelines, budgets, funding,  
 
research and evaluation as elements of technology refresh  
 
planning.  All of the participants incorporated the  
 
majority of these elements in their technology refresh  
 
plans.  The three public schools that participated in this  
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study were mandated to create five year technology plans  
 
aligned with the state technology plan.  All three five  
 
year plans contained technology refresh plans that included  
 
budgets, professional development plans, implementation  
 
plans, and hardware/software replacement schedules.    
 
Kimball and Sibley (1997) designed the Technology Maturity  
 
Model (TMM) to serve as a rubric for the scheduled  
 
replacement of obsolete hardware and software.  The  
 
participants had adopted a schedule for replacing hardware  
 
and software.  Frazer and Bailey (2004) and the Texas  
 
Department of Information Resources (2003) developed  
 
timelines and budgets for replacing hardware and software.   
 
All of the participants developed similar timelines and  
 
budgets for their technology refresh plans.  
 
 Alteris (2006), Microsoft (2007), and the National  
 
Center for Educational Statistics (2002) had all developed  
 
total cost of ownership (TCO) calculators to assist  
 
individuals in maximizing the life cycles of hardware and  
 
software.  There was evidence that all five participants  
 
incorporated TCO and return-on-investment(ROI) best  
 
practice strategies into their technology refresh plans.   
 
Gartner Group (2002, and IDC (2002) consider TCO as the  
 
most important element of a technology refresh plan.  
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 The International Society for Technology in Education  
 
(ISTE) developed national education technology standards  
 
(NETS) for school administrators in 2002.  A portion of  
 
those standards identify administrative duties pertaining  
 
to leading technology and refresh projects.  Some of these  
 
include conducting research, facilitating collaboration,  
 
communicating with constituents, and implementing  
 
information technology industry best practices.  There was  
 
evidence that all five participants incorporated NETS  
 
standards when planning their refresh projects.    
 
 Research question two asked to what extent, if  
 
any, does empirical research, experience, staff  
 
collaboration, and best practice literature assist selected  
 
elementary principals in preparing their students,  
 
teachers, support staff, and students’ parents to  
 
participate in the education technology refresh process. 
 

Interpretation of Question Two Findings  
 

 It appears that information obtained from empirical  
 
research, experience, staff collaboration, and best  
 
practice literature assist principals in preparing their  
 
students, teachers, support staff, and students’ parents to  
 
successfully participate in the education technology  
 
refresh process.  The participants generally agreed that  
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information gleaned from research, best practice  
 
literature, experience, and collaboration helped to reduce  
 
levels of stress and anxiety associated with the process.   
 
Knowledge of process events seemed to disperse process- 
 
related fears.  Information obtained from empirical  
 
research assisted the participants in justifying line  
 
items in their technology refresh budgets.  
 
 Empirical research assisted participants in answering  
 
constituent questions pertaining to the process, and  
 
assisted the community in understanding the project’s  
 
scope.  
 
 The  participants obtained empirical research  
 
materials from education journals, the Internet, the  
 
information technology industry, white papers, case  
 
studies, and the USDOE’s Office of Technology. Karl Baker  
 
(field notes, March 6, 2009) obtains empirical research  
 
from Znet, Cnet, Dell white papers and case studies, and  
 
Hewlett Packard white paper and case studies.  Richard  
 
Brown (interview, February 4, 2009) obtains refresh  
 
empirical research from ISTE, NSBA, and information  
 
technology industry hardware/software white papers.  
 
 The participants were in universal agreement regarding 

the advantages of previous refresh project management 
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experience.  Experience gained from previous projects 

assisted participants in reducing stress and organizational 

turbulence and in preparing for the staff and student 

learning curves created by the refresh process.  Prior 

experience enabled the participants to prepare their 

students, staff, and parents for facility and storage 

problems as well as the hazardous material issues created 

by refresh processes.  Prior experience enabled 

participants to prepare their staff and students for 

schedule and classroom disruptions created by a refresh 

project.  

 Four of the five participants valued the advantages of  
 
staff collaboration in preparing staff, students, and  
 
parents for participation in the technology refresh  
 
process.  The participants agreed that staff collaboration  
 
provided a venue to bring teachers, staff, parents, board  
 
of education members, and technology specialists into the  
 
refresh planning process.  Furthermore, the participants  
 
agreed that staff collaboration helped to build staff and  
 
community acceptance of the refresh project.  
 
 All of the participants recognized the value of  
 
preparing students, teachers, and parents for the  
 
technology refresh process by incorporating techniques and  
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procedures obtained from best practice literature.  Many of  
 
the participants commented that some elements of their  
 
refresh plan were acquired from this literature.  
 
 Participants viewed best practice literature as  
 
another way to obtain constituent acceptance of the refresh  
 
project.  The participants also viewed best practice  
 
literature as a source for project justification.  
 

Relationship between Study and Prior Research  
 
 To a great extent, the information gleaned from  
 
literature pertaining to empirical research, experience,  
 
collaboration, and best practice literature assisting  
 
elementary principals in preparing their constituents 
 
for participation in the  process was applicable in  
 
describing the five research sites.  
  
 Barnett (2001) identified the need to review  
 
contemporary research as an essential part of successful  
 
technology planning.  The NETS Administrative Standards I.  
 
D and I. E (2002) identify the need to use data in making  
 
effective technology decisions and to implement plans using  
 
research based procedures.  
 
 There was evidence that the five participants prepared  
 
their constituents for the refresh process by employing  
 
research-based strategies.  The reliance on research-based  
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decision-making varied from participant to participant.  
 
 Research conducted by Alteris (2006) indicated that 
 
organizations can reduce refresh costs by as much as 50%  
 
when best practice procedures are implemented in a refresh  
 
project.  Alteris contends that project savings will be  
 
realized when project leaders conduct a hardware and  
 
software readiness assessment at the start of a refresh  
 
project.  All of the participants incorporated hardware and  
 
software assessment in their refresh plans.  
 
 Sergiovanni (1999) determined that principals  
 
manage technology forces, human forces, symbolic forces,  
 
and cultural forces.  Frazier and Bailey (2004) stated the  
 
school principal usually supervises software adoption,  
 
leads the integration of technology into the curriculum,  
 
provides the staff with technology professional development  
 
training, creates technology budgets, plans facility  
 
modifications to accommodate new technology, develops  
 
policies for using refresh technologies, and hires  
 
technology support personnel.  
 
 The qualities described by Sergiovanni, Bailey, and  
 
Frasier make the principal the most qualified individual to  
 
lead a school community through the technology refresh  
 
process.  The experience gained by the participants in  
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previous refresh projects made their later projects  
 
smoother than previous projects.  Similarly, information  
 
from several of the participants indicated that recent  
 
refresh projects had been more smoothly managed than  
 
previous projects.  
 
 Standard I. A of the NETS Administrative Standards  
 
(2002) applies to the involvement of all stakeholders in  
 
the technology planning process.  Barnett (2001) considers  
 
stakeholders to be an essential element of technology  
 
planning.  Frazier and Bailey (2004) make a point to enlist  
 
a variety of stakeholders in the technology planning  
 
process.  They suggest that teachers, students, parents,  
 
administrators, and board of education members should all  
 
be part of a collaborative planning effort.  Willard (2000)  
 
proposes that collaborative planning be conducted by a  
 
district technology committee and a school-level technology  
 
committee.  
 
 All of the participants advocated collaboration in  
 
the refresh project planning process.  All organized school  
 
level committees.  Some participants expanded their refresh  
 
committees to include parents, board of education members,  
 
district technical staff, and information technology  
 
specialists.  
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 Alteris (2006), Cuban (2001), Dell (2002), and Frazier  
 
and Bailey (2004) encouraged conducting best practice  
 
research and incorporating best practice procedures into  
 
education technology plans.  Alteris (2006) documented  
 
refresh project cost savings resulting from the  
 
implementation of best practice procedures.  The USDOE  
 
Office of Educational Research and Improvement (2002) cited  
 
the adoption of best practices as a means of obtaining  
 
community acceptance and establishing refresh plan  
 
credibility.   
 
 All of the participants reviewed best practice  
 
literature when preparing their refresh project plans.  Two  
 
of the participants commented on the value of best practice  
 
information contained in manufacturer white papers and case  
 
studies.  The majority of participants visited best  
 
practice schools, consulted with best practice principals,  
 
and obtained best practice recommendations at county  
 
technology consortium meetings and education technology  
 
trade shows.      
 
 Research question three asked how selected elementary  
 
principals manage resistance to change and organizational  

turbulence created by the educational technology refresh  

process. 
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Interpretation of Question Three Findings  
  

 All of the participants have experienced light to  
 
moderate organizational turbulence in their schools when  
 
leading technology refresh projects.  Degrees of turbulence 
 
are identified in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Refresh Project Turbulence Gauge 
 

 
Degree of Turbulence 

 
General Definition 

 
Relevant Scenario 
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Light 

• Associated with 
ongoing issues 

• Little or no 
disruption to 
the normal work 
environment 

• Subtle signs of 
stress 

Technology refresh 
projects are embedded 
in the district’s 
technology and 
strategic plans. The 
school community is 
sensitive to 
inconveniences created 
by the replacement of 
hardware and software.  

 
Moderate 

• Widespread 
awareness of the 
issue and its 
specific origins 

Technology refresh 
projects interrupt 
daily routines, create 
storage challenges, 
create data migration 
challenges, and create 
the need for hardware 
and software training.  

 
Severe 

• Possibility of 
large scale 
community 
demonstrations 

• A sense of 
crisis 

Not all members of the 
school community  
cooperate with refresh 
project tasks. Project 
grievances are filed. 
Some members are 
unwilling to 
accommodate schedule 
and facility 
interruptions. Some 
members are resistant 
to training and 
migration activities.   

 
Extreme 

• Structural 
damage to the 
school’s reform 

• Collapse of the 
reform seems 
likely 

The school community 
openly defies the 
project. Community 
members protest the 
project at BOE 
meetings. The 
principal recommends 
cancelling the project 
and considers his/her 
resignation. 

Turbulence Gauge Model (Gross, 2004, p. 36). 
 

Using Gross’s turbulence gauge, the researcher identified  
 
light turbulence in the Jefferson School and Kennedy  
 
School, and moderate turbulence in the Washington School,  
 
Lincoln School, and the Roosevelt School.  Organizational  
 
turbulence was created when teachers, students, staff, and  
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parents reacted to change created by the refresh process. 
 
 The dynamic of stability created by strong leadership,  
 
excellent project communications, and detailed planning  
 
limited the levels of turbulence at the Jefferson School  
 
and Kennedy School.  
 
 The dynamic of cascading was a factor contributing to  
 
light- to- moderate turbulence in all of the schools.   
 
Chief among contributing factors were schedule conflicts,  
 
equipment storage issues, data migration issues, and new  
 
hardware/software learning curve issues. 
 
 The dynamic of positionality contributed to moderate  
 
turbulence at the Lincoln School and the Roosevelt School.  
 
Older teachers tended to be resistant to new innovations  
 
created by the refresh process.  One participant speculated 
 
that turbulence created by the refresh process may  
 
disappear when older teachers retire.      
 
 Four of the participants noted that the levels of  
 
turbulence associated with the most recent refresh project  
 
were not as acute as the levels experienced in the previous  
 
project. 
 
 Additional identified causes of organizational  
 
turbulence included inequitable distribution of refreshed  
 
hardware and software, staff and classrooms not being  
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included in the refresh project, and the choices of  
 
hardware and software brands.  Other key causes of  
 
organizational turbulence were fear of change on the part  
 
of staff, students, and parents, and the need for time to  
 
master new hardware and software.  
 
 Every one of the participants recognized the need to  
 
anticipate potential organizational turbulent issues  
 
created by resistance to the refresh project, to  
 
anticipate potential problems in the technology refresh  
 
plan, and to develop strategies to address potential  
 
organizational turbulence issues. The participants  
 
concluded that all the constituents affected by the  
 
refresh project needed assurance that every effort would be  
 
made to provide the time and resources for a smooth project  
 
implementation.   
 
 All of the participants thought it was important to  
 
monitor staff, student, and parents’ levels of stress and  
 
anxiety while the project was being implemented.  
 
 The participants viewed open lines of communication,  
 
abundant professional development, and quality training as 

the solution to the successful implementation of their 

refresh project.  The participants also placed great value 
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on including many constituent groups in the refresh project 

planning and implementation process.  

 Two of the participants recommended rolling out 

refresh projects and providing refresh training during the 

summer months.   

Relationship between Study and Prior Research 
 

 Much of the information acquired from literature  
 
pertaining to resistance to change and organizational  
 
change created by the technology refresh process accurately  
 
described conditions at the five research sites.  
 
 Arndt (2004) concluded that technology refresh  
 
projects are more problematic than first-time technology  
 
roll-out projects.  All of the participants concurred with  
 
Arndt’s conclusion that human nature resists change created  
 
by technological innovations and that change can contribute  
 
to organizational turbulence.   
 
 Cuban (2002) deduced that changes created by  
 
innovation are a frequent cause of concern and anxiety  
 
among teachers.  Hodas (1993) supposed that innovation or  
 
change that threatens to disrupt an existing structure will  
 
result in resistance at the adoption and implementation  
 
phase of the innovation.  Fullan (1993) concluded that  
 
innovations and reforms fail because teacher instructional  
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beliefs are not considered before implementing an  
 
innovation.  The participants acknowledged that they all  
 
had experienced various types of resistance to change and  
 
organizational turbulence described by Cuban, Hadas, and  
 
Fullan.  
 
 Hannifan and Savenye (1993) indicated that fear can be 
 
the a catalyst of resistance and organizational turbulence.   
 
Ertmer, Addison, Lane, Ross, and Woods (1999) cited the 
 
availability of hardware and software, administrative  
 
support, and insufficient time as barriers to technology  
 
implementation.  Brickner (1995) cited network  
 
infrastructure, peripheral hardware, and inadequate 

technical support as additional barriers to technology 

implementation.  All of the participants had encountered 

problems with the cited sources of resistance and 

organizational turbulence when leading refresh projects.  

 Gryskiewicz (1999) concluded that organizational  
 
turbulence is ubiquitous.  Connor (1998) inferred that  
 
organizational turbulence is an institutional norm.  The  
 
participants conceded that they had all experienced  
 
organizational turbulence spurred on by the refresh process  
 
is a phenomenon they had all experienced.  
 
 Fullan (2001) affirmed that principals are key  
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elements in creating conditions for organizations and  
 
individuals to embrace change.  Weber (1995) maintained  
 
that change agents should expect conflict to increase as  
 
innovations are introduced.  The participants in the study  
 
all anticipated resistance to change and organizational  
 
turbulence when they initiated their most recent refresh  
 
project.  
 
 Hall (1979) stated that, when planning for resistance  
 
to change, the change agent needs to anticipate that the  
 
individuals effected by change will have concerns for self,  
 
for the task, and for the impact of the change.  Hall,  
 
Wallace, and Dossett (1973) created the Concerns Based  
 
Adoption Model (CBAM)to assist change agents in preparing  
 
their staffs to implement change and mitigate  
 
organizational turbulence.  All of the participants planned  
 
to address resistance to change and organizational  
 
turbulence when they planned their most recent refresh  
 
projects.  
 
 Gross (2004) proclaimed that organizational turbulence 

can be categorized as light (signs of subtle stress), 

moderate (widespread awareness of issues and origins), 

severe (fear for the entire enterprise with a possibility 

of large scale community demonstrations), and extreme 
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(collapse of the reform seems likely).  The majority of the 

participants claimed their school experienced light to 

moderate organizational turbulence during their most recent 

refresh projects.  Gross (Gross and Shapiro, 2008) affirmed 

that the dynamics of positionality (identity and role of 

various individuals in a turbulent event), cascading 

(multiple events are compounded, and event interaction 

elevate the levels of turbulence), and stability (personal 

philosophies and life experiences create levels of 

stability)  contribute to organizational turbulence.  All 

of the participants agreed these that dynamics existed in 

their schools and had an impact on their most recent 

refresh projects.  

 To sustain change, principals have to coach teachers  
 
during the change process and accommodate the needs of  
 
adult learners (Akhavan, 2002).  Samualson (1994) stated 

that organizational turbulence can be managed by creating 

formal controls when formulating a change plan and by 

creating a culture and method of conduct to implement the 

plan.  To minimize organizational turbulence, Cunningham 

and Cordeiro (2000) recommend that the authority and 

responsibility for the innovation be shared by the plan’s 

beneficiaries.  There was evidence that the majority of 
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participants implemented some of Samualson’s, Cunningham’s, 

and Cordeiro’s strategies when leading their most recent 

refresh projects.  

Unanticipated Findings 
 
 When designing the study, the researcher had an image  
 
of ideal participants as a diverse group of male  
 
and female principals.  The ideal group of principals would  
 
have various levels of experience and would represent  
 
districts in urban, suburban and rural settings.  
 
 Five county education technology consortia were  
 
contacted to obtain recommendations for participants who  
 
had led best practice educational technology refresh  
 
projects.  The technology consortia were not instructed to  
 
consider school district type, principal gender, or  
 
principal experience when recommending potential school  
 
districts and participants.  
 
 Delays in beginning the study resulted in the only  
 
female and minority participant withdrawing from the study.   
 
The remaining study participants were all Caucasian,  
 
middle-aged males with similar educational backgrounds and  
 
educational leadership experience.  Their responses may not  
 
have been representative of all elementary principals  
 
leading technology refresh projects.  Eighty to 98% of the  
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students were Caucasian in 4 of the 5 study sites. The  
 
culture of the study sites may not have been representative  
 
of all elementary schools.  
 
 The school management style at the Roosevelt  
 
Elementary School was a classic example of the bureaucratic  
 
management model.  It was unclear if this management style  
 
was a preferred management style of the director, a  
 
management style best suited for behaviorally challenged  
 
children, or a business model management style modified for  
 
a school. 
 
 The use of student computers at the Roosevelt School  
 
was limited to drill and remedial skill development  
 
lessons.  It was unclear if this use of computers was the  
 
result of the director’s policy or if limited student  
 
computer use is an instructional strategy.   
 

Recommendations for Further Research 
 
 Additional research on the strategies of principals  
 
conducting educational technology refresh projects is  
 
needed.  The scope of this qualitative study was limited to  
 
five elementary principals in the Mid-Atlantic region of  
 
the United States.  
 
 Future studies could expand the breadth of this  
 
research by selecting all regions of the United States,  
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by investigating middle-school or high-school technology  
 
refresh projects, or by contrasting the educational  
 
technology refresh project experiences of public school  
 
principals to private school principals.  
 
 The use of a quantitative instrument to sample all top  
 
twelve educational technology best practice refresh  
 
principals in each state could offer an alternative  
 
approach to understanding principal technology refresh  
 
strategies.  Such a study could help to determine  
 
similarities and differences between successful national  
 
refresh project leaders. 
 
 Another consideration for future studies would 
 
contrast effective best practice sites with non-effective  
 
sites. 
   
 Future research might emphasize depth rather than 

breadth.  This study examined elementary principal project 

management strategies from a 25,000 foot perspective.  

Future studies might ponder project management philosophies 

and leadership styles of the constituents’ assessment of a  

recently implemented refresh project.   
  
 Another suggested study might examine how educational  
 
leaders remain informed of rapid changes in educational  
 
technology.  Another iteration of this study would examine  
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how educational leaders remain informed of rapid changes in  
 
refresh technology. 
 
 Finally, a longitudinal study might examine the same  
 
sites after the next three refresh projects have been  
 
implemented.  Such a study might provide an insight to the  
 
evolution of the technology refresh process.  
 

Recommendations for Leading Future Refresh Projects 
 

 Based on the data collected at the five study sites,  
 
the researcher suggests the following recommendations be  
 
considered when leading a technology refresh project: 
 
1. Frequent and diverse forms of communications should be  
 
used to inform the stakeholders of the various stages of  
 
project progress.  Open lines of communication should be  
 
maintained for the duration of the project. 
 
2. All stakeholders should be made to feel safe during the  
 
implementation of the project.  Stakeholders should be  
 
assured they will be given ample time to adapt and master  
 
the new technology.  Stakeholders should be guaranteed  
 
every effort will be made to limit interruptions to the  
 
teaching and learning process. 
 
3. Innovation and change have the ability to create  
 
organizational turbulence.  A well planned, communicated,  
 
refresh project inclusive of all stakeholders can create a  
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positive turbulence in the school culture.  A positive  
 
turbulence can create the momentum needed for the rapid  
 
adoption of a new refresh innovation.  
 
4. Future refresh projects should include students,  
 
teachers, administrators, support staff, board of education  
 
members, parents, community members, and technical  
 
consultants in the refresh planning process.  The same  
 
stakeholders should be actively involved in the  
 
installation and implementation of the plan.  This course  
 
of action will help foster community consensus building. 
 
5. The local education technology refresh plan should  
 
incorporate NETS standards, state education technology  
 
standards, the district’s five year technology plan goals  
 
and the district’s strategic plan goals. 
 
6. Refresh plan designers should attend the National  
 
Education Computing (NEC) conference, state technology  
 
conferences, county technology consortia meetings, trade  
 
shows, and visit best practice programs. 
 
7. Principals need to assess equipment storage space, power  
 
capacity, HVAC capacity, equipment storage capacity, and  
 
legacy equipment distribution policies prior to planning a  
 
refresh project.  Principals also need to develop equipment  
 
and software migration plans, training plans, facility  
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modification plans, and EPA compliant disposal plans. 
 
8. Principals need to identify student digital divide and  
 
hardware/software compatibility issues created by the  
 
refresh project prior to beginning a project. 
 
9.Principals should advocate the need for all the members  
 
of their school community to become life-long technology  
 
learners. 
 
10. Specialized research sources such as ISTE, Milken  
 
Foundation, Bill and Melinda Gates Foundation, USDOE,  
 
Office of Educational Technology, regional technology  
 
consortiums, CNET, ZNET, industry white papers, and  
 
industry case studies should be consulted when designing a  
 
refresh plan.  
 
11. Principals should provide their teachers with  
 
incentives for adopting new technology innovations.  Such  
 
incentives might include the addition of paid work days to  
 
“play” with new innovations or the distribution of I-pods  
 
for developing new lessons that incorporate the new  
 
innovations. 
 
12. Technology refresh projects should be led by principals  
 
implementing a “pull the string” implementation process.   
 
In other words, principals should be in front of their  
 
constituents leading them with the adoption of a new  
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innovation as opposed to pushing the innovation on the  
 
constituents. 
 
13. Planning to mitigate the causes of organizational  
 
turbulence should be factored into future technology 
 
refresh plans. 
 
14. Partner novice teachers with veteran teachers as a 
 
strategy for implementing the refresh plan.  
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APPENDIX A 
 

EDUCATIONAL TECHNOLOGY REFRESH PROCESS QUESTIONNAIRE 
 

November 8, 2008 
 
TO:  Director of Educational Technology, ____________ 
Schools 
  Director of Educational Technology, ____________ 
Schools 
  Director of Educational Technology, ____________ 
Schools  
  Director of Educational Technology, ____________ 
Schools 
  Director of Educational Technology, ____________ 
Schools 
 
From: Ed Denton, Student Investigator, Education Leadership    
  and Policy Studies Department, College of Education,   
  Temple University 
  Steven Jay Gross, Principal Investigator 
 
RE: Elementary Principals’ Strategies for Managing for 
Managing the Educational Technology Refresh Process: A Case 
Study         Protocol:12050 
 
 
Dear County and District Technology Directors: 
 
 My purpose in contacting you today is to seek your 
assistance. I am conducting a doctoral research study on 
the topic of elementary principal strategies’ for managing 
the educational technology refresh process. I am seeking to 
collect data from regional urban, suburban, and rural 
school districts where the elementary principal has been a 
significant participant in the implementation of an 
educational technology refresh project. 
 
 Please complete the attached questionnaire pertaining 
to the identification of: best practice educational 
technology refresh elementary schools; elementary 
principals who have successfully implemented the 
educational technology refresh process; and elementary 
schools that have demonstrated unique methods of 
implementing the educational technology refresh process. 
 



 

 223

 The questionnaire is attached to this memorandum. Your 
response to the questionnaire will be kept confidential. 
Participants in the study will be notified that they were 
recommended as potential participants for the study by 
their county or school district educational technology 
director. 
 
  
 

 
 
Thank you for your assistance with this request. Please 
return the questionnaires to me by December 23, 2008. A 
stamped return envelope is enclosed with this communication 
for your convenience. 

 
EDUCATIONAL TECHNOLOGY REFRESH PROCESS QUESTIONAIRRE 

 
 

Title: Elementary Principals’ Strategies For Managing The 
Educational Technology Refresh Process: A Case Study 
Protocol: 12050 
Student Investigator: Edward A. Denton 
Department:   Educational Leadership and Policy  
     Studies 
Student Investigator’s Phone: 215-628-8226 
Principal Investigator: Steven Jay Gross 
Department:   Educational Leadership and Policy  
     Studies 
Principal Investigator Phone: 215-204-8064 
 
 
Directions: Please complete the questionnaires to the best 
of your ability. Your responses are based on your 
professional opinion. Your responses will be kept 
confidential. Study participants will be notified that 
their names were recommended by their county or school 
district director of educational technology. Please return 
the questionnaires to me in the provided stamped envelopes 
by December 23, 2008. 
 
 
1.  List the top five (5) elementary schools in your 
county/school district based on network and server services 
and capacity. 
  A. 
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  B. 
  C. 
  D. 
  E. 
 
2.  List the top five (5) elementary schools in your 
county/school district based on computer 
and application software services and capacity. 
  A. 
  B. 
  C. 
  D. 
  E. 
 
 

 
 
3.  List the top five (5) elementary schools in your 
county/school district that have exemplified       the 
successful implementation of an educational technology 
refresh process. 
  A. 
  B. 
  C. 
  D. 
      E. 
4.  List the top five (5) elementary schools in your 
county/school district that have provided their students, 
staff, and parents with exemplary professional development 
and training related to the educational technology refresh 
process 
  A. 
  B. 
  C. 
  D. 
  E. 
 
5.  List the top five (5) elementary principals in your 
county/school district that have led highly successful 
refresh projects. 
  A. 
  B. 
  C. 
  D. 
  E. 
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6.  List the top five (5) elementary principals in your 
county/school who have had to implement 
unique solutions to problems created by the educational 
refresh process.  
  A. 
  B. 
  C. 
  D. 
  E. 
 
7.  List the top five (5) elementary schools in your 
county/school that you would identify as elementary  
school educational technology refresh program best 
practices. 
  A. 
  B. 
  C. 
  D. 
  E. 
 
 Thank you for responding to this request for 
information. 
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APPENDIX B 
 

PERMISSION TO AUDIOTAPE 
 
Protocol Title: Elementary Principals’ Strategies For 
Managing The Educational Technology Refresh Process: A Case 
Study 
Protocol:12050                                              
Student Investigator: Edward A. Denton  
Principal Investigator: Steven Jay Gross                                             
Department: Educational Leadership and Policy Studies, 
College of Education, Temple University                                                            
                                                     
 
Participant:                                                                                
Date:                
Log #:                         
 
I give Edward A. Denton permission to audiotape me.  I 
understand this audiotape(s) will be used only for 
educational research. This audiotape may be played for 
education professionals at Temple University as part of 
Edward A. Denton’s research project. At no time will my 
name be used. 
 
I agree to be audio-taped during the time period of 
October, 2008 to March 2009. I give my permission for these 
tapes to be used for three (3) years from the time of their 
creation. 
I understand that I can withdraw my permission at any time.  
Upon my request, the audiotape(s) will no longer be used.  
This will not affect my relationship with Edward A. Denton 
in any way.                          
                             
I understand that I will not be paid for being audio-taped 
or for the use of the audiotapes. 
 
If I want more information about the audiotape(s), or if I 
have questions or concerns at any time, I can contact: 
 
Student Investigator's Name: Edward A. Denton                                            
Department:    Educational Leadership and     
      Policy Studies                                                      
Institution:    Temple University, College of 
      Education                                                     
Street Address:   1301 Cecil B. Moore Avenue 
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          2 nd Floor Ritter Hall 003-00                                                  
City:      Philadelphia     
State:      Pennsylvania                       
Zip Code:     19122                
Phone: Office: 518-877-6491 X348     Home: 215-628-8226     
Initials __________  Date ________ 

 
 
Permission to Audiotape – 2 of 2 
 
Protocol Title:  Elementary Principals’ Strategies 
for Managing the Educational 
   Technology Refresh Process: A Case Study 
 
 
 
This form will be placed in my records and a copy will be 
kept by Edward A. Denton.  A copy will be given to me. 
 
Please print  
 
Participant’s Name:                                                   
Date:                         
Participants Address:                                                         
 
 
Participants Phone:                             
 
 
Participants Signature:  
 
___________________________________________                                              
(Or signature of parent or legally responsible person if 
subject is a minor or is incompetent to sign.) 
 
Relationship to Subject:                                          
 
Subject cannot sign because:                                      
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but consents orally to be audio-taped under the conditions 
described above. 
 
 
                                                                  
Witness Signature        Date 
 
 
                                               
Witness Signature     Date 
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APPENDIX C 
General Consent Form 

 
Protocol Title: Elementary Principals’ Strategies for 
Managing The Educational Technology Refresh Process: A Case 
Study 
 
Protocol Number:12050 
Student Investigator: Edward A. Denton 
Department: Education Leadership and Policy Studies 
Student Investigator Phone: 215-628-8226 
Principal Investigator: Steven Jay Gross 
Department: Educational Leadership and Policy Studies 
Principal Investigator Phone: 215-204-8064 
 
 
We are currently engaged in a study of elementary 
principals’ strategies for managing the technology refresh 
process (technology replacement process). To help us gain 
further insights into this area of study we will ask you to 
answer some research questions related to your experiences 
with the refresh process. We would also like to examine 
documents used to facilitate the refresh process and 
observe staff and students’ uses of educational technology 
since the implementation of the refresh process. There will 
be no need to interrupt the teaching and learning process 
to collect data. All data collected will be kept 
confidential. You will also be requested to examine all 
data for accuracy. 
 
The data you provide will be recorded anonymously and your 
participation and anything you say during the interview 
session will be held in strictest confidence. 
 
We welcome questions about the study at any time. Your 
participation in this study is on a voluntary basis, and 
you may refuse to participate at any time without 
consequence or prejudice. 
 
Questions about your rights as a research subject may be 
directed to Mr. Richard Throm, Office of the Vice President 
for Research, Institutional Review Board, Temple 
University, 3400 N. Broad Street, Philadelphia, PA. 19140, 
(215) 707-8757. 
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Study 
 
 
 
 
 
Signing your name below indicates that you have read and 
understand the contents of this Consent Form and you agree 
to take part in this study. 
 
 
 
 
 
 
 
___________________________________________________________ 
 
Participant Signature       Date 
 
 
 
___________________________________________________________ 
 
Investigator Signature       Date 
 

 
 
 
 
 
 
  
 
 
 

 
 


