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The purpose of this study was to describe technology learning methods that teachers 

attend and perceive as effective. The goal was to provide district personnel data that may be 

utilized when planning for more effective technology staff development.  

This study examined (1) the methods of learning instructional technology that are being 

utilized by teachers and administrators and (2) why these methods are being utilized in two 

Texas school districts. Data was collected from educators via an online survey consisting of 

demographics, technology training methods, level of technology use (CBAM 1 item), stages of 

adoption and technology level of use (LoTi, 50-item). 

Educators with different technology levels of use (high, low) differed on their perceptions 

and utilization of technology training methods. Specifically, educators with different technology 

levels of use differed in their perceptions of independent online help, and learning through trial 

and error technology training methods. Results from the study showed that educators tended to 

use the technology training method that they perceived as most effective. Educators tended to 

utilize learning by trial and error, peer support, and technology personnel support the most 

frequently for learning technology integration Educators’ in the study had varying technology 

levels of use based on their educator categories. Administrators tended to score much higher than 

both elementary and secondary teachers on their technology levels of use. 

Participants gave a variety of reasons for utilizing certain technology training methods 

most frequently. The most popular reason was that the method fit into their time schedule 

followed by the location of the training. The least given reason was that it was the best method 

for learning the technology skill. 
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CHAPTER 1  

INTRODUCTION 

Background 

The society in which we live is constantly changing. As we move through the 

Information Age, technological advances are changing the way that many organizations 

are operating. Education is not immune to these changes. In an effort to prepare students 

to be productive citizens in society, it is imperative that educators rise to meet the 

challenges that these changes bring.  

Technological and educational advances are likely to change the way that many 

schools look and operate. During the past twenty years, educational technology has been 

a major focus of reform and policy at the federal, state, and local levels (Smerdon, 2000). 

According to the report presented to the President in March 1997 by the technology 

committee, schools are rapidly increasing their technological capabilities. Schools are 

spending billions of dollars on multi-media computers and access to the Internet. The 

government is offering businesses incentives to aid in the equipping of schools with 

technology. National, state, and local initiatives are providing schools with hardware, 

software, connectivity, and support for technology-focused professional development for 

teachers (Coley, 1997). 

Computers and other technologies are becoming more prevalent in schools across 

the nation.  Computer student ratios are decreasing rapidly as schools try to keep up with 

new technologies. The number of United States students for every instructional 



 

 2

multimedia computer dropped from twenty-one in 1997 to thirteen in 1998 (Technology 

Counts, 1998).  In 1999, The National Center for Education Statistics reported 99% of 

schools had computers, and 95% of United States schools were connected to the Internet. 

Nearly all of public school teachers have reported having computers available somewhere 

in their schools, and more than half have access to the Internet in their classrooms 

(Smerdon, 2000).  The majority of these teachers also reported having these technologies 

available at their home. 

Legislation, both at the federal and state level, strongly supports the use of 

instructional technology in classrooms. The Goals 2000: Educate America Act provided 

funding for technology planning at both the state and federal levels (United States 

Congress, 1994).  Organizations, such as the International Society for Technology in 

Education (ISTE), have published National Educational Technology Standards for 

Teachers. A federal grant program, Preparing Tomorrow’s Teachers to Use Technology 

(PT3), helped fund the development of these standards (Department of Education, 1999).  

These standards address skills that teachers must master in order to effectively integrate 

instructional technology. Federal grant programs such as the challenge grant, Key 

Instructional Design Strategies (KIDS), provide opportunities to share knowledge of 

effective staff development practices with regards to instructional technology (Knezek 

and Christensen, 2001).  

In 1998, the state of Texas adopted the Technology Applications Texas Essential 

Knowledge and Skills (TA-TEKS)(Texas Education Association, 2001). These standards 

address technology skills that students at different grade levels must meet. All classroom 

teachers are required to address these technology skills in their instruction. In addition to 
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creating these TA-TEKS, Texas has also identified technology skills that classroom 

teachers must possess. Strategies and resources for integrating technology into the 

classroom are also provided through the TA-TEKS and their implementation resources.   

Texas is not alone in requiring that teachers embrace technology in their 

classrooms. Other state departments of education, such as in Nebraska, have stated that 

educators will need to be prepared to identify, evaluate, and use technology to support the 

learning process for all students. As of 1998, thirty-eight states had technology 

requirements for either teaching candidates or for teacher preparation programs. In 

addition, North Carolina and Vermont require teaching candidates to have a portfolio that 

demonstrates that they can effectively utilize instructional technology (Zehr, 1998). 

People feel that effective technology can make a difference in classrooms. Idio 

(2000) found that teachers felt that computers increase student motivation to learn and are 

extremely important as instructional tools in the classroom.  Technology can also make a 

difference in the lives of students. Students must be technology literate in order to excel 

in future jobs and to be productive citizens (SCANS, 1992; Knezek, 2001).  

Public opinion and research supports the view that people feel technology can 

have a positive impact on learning. According to Milken’s (1999) Survey of Technology 

in the Schools, 62% of the teachers surveyed felt that technology is a powerful tool for 

helping to improve learning. These teachers (62%) also felt that curriculum is enhanced 

by integrating technology based software into the teaching and learning process.  

In An Analysis of the Status of Education Technology Availability and Usage in 

the Public Schools of Virginia (Lemke, 1998), the public showed that it was convinced 

that technology is a powerful, effective learning tool, but only under the right conditions. 
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Under the right conditions, technology can accelerate, enrich, and deepen students’ 

understanding of basic skills, promote critical thinking and problem solving, promote 

positive changes in school systems, and connect students and teachers to rich learning 

resources beyond the classroom. Business leaders demonstrate a strong support for 

investment in learning technology, based on the belief that an increased use of computers 

and technology in the classrooms will improve the quality of their workforce.  

Teachers are being asked to learn new methods of teaching, while at the same 

time facing even greater challenges of rapidly increasing technological changes and 

greater diversity in the classroom. Given such challenges, relatively few teachers (20%) 

report feeling that they are well prepared to integrate educational technology into their 

classroom instruction (NCES, 1999).  Teachers feel inadequately trained and prepared to 

utilize instructional technology in their classrooms.  Despite having computers available 

in their schools, teachers are underutilizing computers in their classrooms 

(Marcinkiewicz, 1993).   

The integration of instructional technology into the classroom by teachers is 

minimal.  Throughout all of the preparation for integrating technology in education, one 

of the major concerns about integrating technology in education has been and remains 

teacher training (Dias, 1999). Many schools approach this training the same way that they 

approach other learning needs of teachers – by sending them to training sessions on the 

use of specific new technologies. With these types of training sessions, teachers have 

little carryover into the classroom, and the new technologies tend to be used sporadically 

by teachers (Grant, 1996).  The Milken Exchange, according to Lemke and Coughlin 

(1998), identified several important components that must be established to effectively 
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integrate technology into the classroom. These seven components consist of learners, 

learning environments, professional competency, system capacity, community 

connections, technology capacity, and accountability.  One of the most important is the 

professional competency continuum (Lemke, Caughlin, 1998). In order to effectively 

plan for the integration of technology, professional development must be addressed. The 

lack of effective technology training is the main reason for the lack of integration by 

teachers (Bray 1999; OTA 1995). In addition to the lack of training, teachers face many 

barriers such as time, resources, and inadequate support (Bray, 1999).   Teachers’ needs 

for integrating technology are not being met in school districts throughout the United 

States. 

Despite districts’ efforts, teachers are slow to integrate technology into their 

instruction. For effective change to occur needs must be assessed and met. Without 

teachers’ needs being met or teachers properly trained in ways to integrate technology 

into their instruction, technology cannot effectively enhance instruction. Teachers are 

utilizing a variety of methods to address technology training. These methods must be 

identified and their effectiveness examined so that schools can be better prepared to 

address the training needs of teachers.   

In an attempt to meet the diverse needs of teachers, school districts are beginning 

to offer a variety of professional development training activities.  When teachers are 

asked about how they learn best, teachers usually describe experiences that are very 

different from formal professional development activities in which they have been 

involved (McDiarmid and Kelly1997). Teachers describe activities such as peer tutoring 

and technical support as being experiences by which they learn best (Robinson, 2002).  
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Many teachers feel that activities such as peer tutoring and technical support are the most 

effective means of acquiring technology integration skills (Robinson, 2002).  This feeling 

is in contrast to the types of formal activities that are usually offered in school districts.  

By providing effective training and meeting the needs of teachers, school districts 

will be better equipped to provide teachers with the skills to effectively integrate 

instructional technology into the classroom.  In order for school districts to provide this 

effective training, additional research is needed into teachers’ technology learning 

practices.  Research into teachers’ current level of technology use and their technology 

learning practices and perceptions can provide valuable information for school districts. 

This information can be utilized to provide more meaningful and effective staff 

development.  Information gained from teachers with high levels of technology use will 

provide insight into practices utilized by successful integrators of technology.  Answers 

from further research into teachers technology learning methods and perceptions will 

better equip schools districts so that they can meet teachers’ training needs for integrating 

instructional technology. 

Statement of the Problem 

The purpose of this study is to describe or provide insight into the technology 

learning methods that teachers both utilize and perceive as being effective when 

compared to their levels of technology use. The study also examines differences in 

perceptions and frequency of use between two educator groups: teachers and 

administrators (with staff development responsibility).  A second problem is to determine 

the relationship between levels of technology use and (1) administrators'/teachers' degree 

of use of a particular technology learning method, (2) educator category, and (3) teachers' 
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years of teaching experience. This study will also examine two different types of school 

districts in the sample – rural and suburban.  The rationale for the inclusion of two 

different types of school districts is to see if differences exist between teachers’ 

perceptions and their use of technology learning methods.  Due to limited resources, rural 

districts may not be able to offer a wide variety of technology learning methods to their 

teachers. This study will attempt to identify if differences between teachers and their 

perceptions and use of technology learning methods exists within these two different 

types of districts.  The study provides the educational community needed data pertaining 

to educator training method perceptions, selections, and rationale for use. 

Purpose of this Study 

The Office of Technology Assessment (1995) states that “helping schools to make 

connections between teachers and technology may be one of the most important steps to 

making the most of the past, present, and future investments in educational technology 

and our children’s future” (p. iii).  Schools must provide effective staff development 

opportunities to build these connections between teachers and technology.  To ensure that 

these connections are being made, schools must be able to evaluate and refine their 

programs. 

Schools and districts must discover what professional development activities in 

instructional technology have lead to an increased use of instructional technology in 

classrooms (Norris, et al 2000). Before this can take place, schools and districts must gain 

insight into what methods of learning technology are being utilized by teachers and their 

rationale for use. Further research into teachers’, with high levels of technology use, 

technology learning practices will provide districts with insight into successful staff 
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development practices.  According to Robinson (2002) learning methods for acquiring 

technology skills may include: credit classes, non-credit workshops, drop –in clinics/open 

labs, faculty/technology personnel support, peer support, online help, printed 

documentation, and trial and error.  Discovering the technology learning methods that 

teachers both utilize and perceive as being effective can provide insight into teacher 

training preferences when examined for trends among teachers’ technology level of use.   

Trends among educators need to also be studied.  Answers to questions regarding 

differences in training preferences for teachers’ grade level of instruction, years of 

teaching experience, or levels of technology use, can provide valuable information to 

staff development personnel.  Closer examinations of technology learning practices of 

those teachers will high levels of technology use will provide valuable information into 

effective training practices. Preferences and utilization of technology learning methods 

among different grade level will also provide districts with much needed information. So 

many times K-12 teachers are treated the same with respect to technology learning 

methods. Similarities and differences between grade level groups need to be examined so 

that school districts will provide opportunities that will better meet teachers’ needs. 

Differences among educator groups can also provide insight into training perceptions. 

Since administrators and other staff development personnel plan most of staff 

development, it is important to examine their perceptions regarding effective technology 

learning methods.  Differences and similarities that exist among districts will also provide 

valuable information.  Technology learning opportunities and practices may differ 

between a rural and suburban district.  By examining data from both types of districts, 

educators’ preferences and utilization of technology learning methods can be better 
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examined. Data from this study will provide districts with needed data to help them 

provide a variety of meaningful learning opportunities that meet the needs and learning 

styles of all educators. 

Theoretical Framework 

This study is based on the theoretical framework that learning brings change and 

providing support for an individual during it is critical to success (Loucks-Horsley, 

1996). Self-efficacy, developed by Bandura (1985), refers to a person’s belief that they 

can change their behavior.  Self-efficacy theory is one theory that can be utilized to 

determine whether or not an individual is able to make a change or to determine if they 

are capable of a certain performance (Marcinkiewicz, 1994).  The stronger one’s 

perceived self-efficacy is the more likely they are to be persistent with their actions 

(Bandura, 1985). Self-efficacy theory suggests that individuals with low level of self-

efficacy will often choose a level of innovation that they believe that they can control 

which may or may not be a good option.  Individuals with high levels of self-efficacy are 

usually better able to accept change and tend to choose the best option (Moersch, 1995).  

Individuals learn at different rates and have different learning needs (Reigeluth, 

1994).  Yet our current system of learning treats all individuals as the same requiring 

them to learn a fixed amount of content during a set amount of time.  This type of an 

arrangement is not conducive to learning. In order for learning to occur we need the 

flexibility to no longer have time constraints and to have achievement hold constant at a 

set competency level.  We must also begin to look at individual successes rather than 

group based success.  Our changing environment also make is imperative that learning 

offers opportunities for teamwork and collaboration.  Current and emerging technologies 
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will make this type of learning more of a reality in today’s learning situations. (Reigeluth, 

1994)  

Educators progress through identifiable stages of change when adopting a new 

innovation.  The Concerns Based Adoption Model (Hall &Rutherford, 1974) addresses 

change levels that educators progress through. The model is based on the precept that 

people experiencing change evolve in the kinds of questions they ask and in their level of 

use.  Initially the questions are more self-oriented and progress to questions focusing on 

impact of the innovation (Loucks-Horsley, 1996). The Concerns Based Adoption Model 

addresses two areas with educators’ reaction to an innovation, their Stages of Concern 

and Levels of Use. Levels of Use provides insight into how well and how much educators 

are currently using a certain innovation. The Levels of Use are Nonuse, 0;Orientation, 1’ 

Preparation, 2; Mechanical, 3’ Routine, 4A; Refinement, 4B; Integration, 5; and 

Renewal, 6. To be successful integrators of an innovation, educators must strive to 

progress through the Levels of Use. 

Teachers’ instructional technology assessment must address more than just 

technology skill level.  Moersch (2002) defines the use of technology as an “interactive 

learning medium because it has the greatest and lasting impact on classroom pedagogy 

and is the most difficult to implement and assess”(p2) .The challenge for teachers is to 

not just use technology to achieve certain isolated tasks but to integrate technology that 

supports purposeful problem-solving, and experiential learning activities.   

Moersch developed the Level of Technology Implementation Questionnaire 

(LoTi) to measure the degree that individuals integrate instructional technology.  The 

levels utilized in the instrument ranged from nonuse (0) to refinement (6).  Moersch 
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(2002) found that as teachers progressed from one level to the next a “corresponding 

series of changes to the instructional curriculum is observed”(p3).  As teachers progress 

through the stages instructional focus shifts from teacher-centered to learner-centered 

while the use of the technology shifts from emphasis on isolated uses to technology as a 

process, product and tool to enhance students’ critical thinking and help them to find 

solutions to real world problem.  Moersch (2002) has found that the majority of educators 

(71%) can be identified in Levels 0-2 while only 6% identified themselves at the target 

level (Level 4b). Moersch’s findings support the fact that a majority of teachers are at a 

low level of technology use. 

Understanding how educators progress through levels while implementing 

instructional technology provides valuable information about the progress of integrating 

technology...Once educators’ level of technology use is identified, further examination 

into training practices and demographic trends needs to take place.  By further examining 

an educator’s technology level of use, insight can be learned about the utilization and 

perceptions of technology learning methods.  By effectively utilizing technology learning 

methods, teachers are more likely to increase their self-efficacy, which in turn increases 

their technology levels of use. This study will identify educators’ level of technology use 

and look for relationships among their utilization and perceptions of technology learning 

methods. 

Significance of the Study  

This study adds to the limited research regarding teachers’ utilization of training 

methods for technology integration into the classroom.  Results of the study will illustrate 

the technology learning methods that teachers attend and perceive as effective.  The goal 
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of this study is to provide district personnel data that may be utilized when planning for 

more effective technology staff development.  School districts will be able to utilize this 

data when planning and reorganizing their staff development programs.  By providing 

insights into methods of technology learning that teachers utilize and perceive as 

effective, this data will help to provide more effective staff development programs. 

Teachers, who participate in effective technology staff development programs, will be 

better prepared to incorporate instructional technology into their classrooms. 

 

 

Research Questions 

This study will focus on the following research questions: 

1. Do teachers and administrators have differing technology levels of use?   

2. Do teachers with different technology levels of use have different perceptions 

of technology training methods and use different technology training 

methods? 

3. Do teachers with differing years of teaching experience have different 

technology levels of use? 

Assumptions 

1. Participants will understand the questions on the survey.  

2. Participants will respond honestly to the survey. 

3. The survey to be used is an appropriate tool for the purposes of this study. 

4. Participants responding will be representative of teachers in the chosen districts. 

5. Districts chosen reflect a typical suburban and rural school district. 
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Limitations 

This study will focus on educators currently working in Allen ISD and Marfa 

ISD, two different school districts in Texas. Allen ISD represents a suburban district 

while the Marfa ISD is a representative of a rural.  All educators in these districts were 

asked to voluntarily participate in the study by their respective superintendents or other 

central office personnel. Because subjects were not randomly selected, the findings may 

not be generalized to the entire educator population.  In addition, given that all of the 

groups are located in one region in the state of Texas, the results may not be generalized 

to other Texas regions or other states.  Results of this study will be dependent on teacher 

self-report instruments and not observations.  Respondents’ answers will be dependent 

upon their ability to recall what technology learning method they have attended. 

 
 

Definition of Terms 
 
Staff development – includes high-quality ongoing training programs with intensive 

follow-up and support and other growth promoting processes such as study groups, action 

research, and peer coaching (NSDC, 1996). 

Technology – devices used to store and deliver information including computer, video, 

and communication systems. 

Technology integration – the purposeful use of instructional technology in the 

development and methodology of curriculum delivery. 

Technology skills and knowledge – skills and knowledge relating to computer use, 

Internet access, and technology planning.  
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Acronyms Referenced 

FRSS – Fast Response Survey System 

ISTE – International Society for Technology in Education 

KIDS – Key Instructional Design Strategies 

LoTi – Levels of Technology Framework 

NCES – National Center for Educational Statistics 

NCREL – North Central Regional Education Laboratory 

NEA – National Education Association 

NSDS – National Staff Development Council 

PT3- Preparing Tomorrow’s Teachers to Use Technology 

OTA- Office Technology Assessment 

SOL- Virginia Standards of Learning 

TA-Teks – Technology Application Texas Essential Knowledge and Skills 

AEIS report – Academic Excellence Indicator System 
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CHAPTER 2  

LITERATURE REVIEW 

Introduction 

Professional development must be provided to ensure that teachers are prepared to 

use technology to improve the quality of instruction and the learning opportunities for 

students.  The National Education Association (1998) in Technology in the Educational 

Process states that: 

Technology in the educational process improves the learning opportunities 
for students, improves the quality of instruction, and improves the 
effectiveness of educational employees. Additional preparation time and 
ongoing technical support must be granted to teachers using technology to 
enrich their regular programs. There must be equity in training and 
funding. Teacher preparation in instructional technology including the 
development of effective materials and appropriate instructional strategies 
must be included in college and university programs. Continuous 
professional development must be provided for education employees in 
the use, integration, and applications of technology to enhance instruction 
(p. 33).  

Researchers agree that teachers must receive quality staff development if they are 

to be successful integrators of technology.  A reoccurring theme in the literature is the 

lack of effective professional development opportunities for teachers. Barriers to the 

integration of technology in schools are defined in the literature as a lack of time, 

adequate resources, supportive leadership, and technical and pedagogical assistance. 

Researchers have identified components of successful technology programs. 

These common practices include the understandings that (1) effective training takes time, 

(2) training should be designed to meet the needs of teachers, (3) technical and 
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pedagogical support should be provided, (4) training should have administrative support, 

(5) technology resources should be available, and (6) the programs have an evaluation 

plan in place.  These programs have been successful in overcoming the many barriers that 

face the integration of technology in instruction.  School districts must be aware of these 

effective components so that they may incorporate them into their own staff development 

programs.   

The literature shows that, despite available training opportunities, teachers do not 

feel prepared to utilize technology in their instruction.  In an attempt to meet the diverse 

needs of teachers, school districts are beginning to offer a variety of professional 

development training activities.  When teachers are asked about how then learn best, 

teachers usually describe experiences that are very different from formal professional 

development activities in which they have been involved (McDiarmid and Kelly1997). 

Teachers describe activities such as peer tutoring and technical support as being 

experiences by which they learn best (Robinson, 2002).  Many teachers feel that activities 

such as peer tutoring and technical support are the most effective means of acquiring 

technology integration skills (Robinson, 2002).  This is in contrast to the types of formal 

activities that are usually offered in school districts.  

The purpose of this study is to identify what types of training opportunities 

teachers utilize and perceive effective to meet their professional staff development needs 

in technology.  This study also examined teachers’ level of technology use and its 

relationship between teachers’ uses and perceptions of technology learning methods. This 

chapter contains the following main sections: staff development in technology, 

implementing technology in schools, barriers to implementation in schools, effective 
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technology training practices, teacher training with technology, teachers’ level of 

technology use, where teachers go for training, and effective training methods.  

Staff Development in Technology 

Teachers’ technology training is a key factor to consider when examining 

teachers’ use of educational technology in their classrooms (Smerdon, 2000).  According 

to United States Congress Office of Technology Assessment (1995), the lack of teacher 

training is one of the greatest barriers to integrating technology into a school’s 

curriculum. Administrators and teachers feel that the training of professional staff is a 

necessary component of successful implementation of technology in education. However, 

funding for technology training in schools is lacking.  Out of $100,000 spent on 

technology, only $5,000 is spent on training (Lemke, 1998). In 1998, fourteen states 

reported that they require districts to spend a certain percentage of technology funds on 

professional development (Zehr, 1998).  School computers are likely to be utilized 

ineffectively and underused if less than 30% of the technology budget is spent on 

professional development (OTA, 1995).  

Much of the technology staff development that has occurred in many schools has 

been ineffective. This staff development has focused on training models that have put too 

much emphasis of the learning of specific software and basic technology skills. Teachers 

report that they feel that the greatest technology training is on basic operations of 

computers and curriculum use of technology to create learning opportunities for students 

(Lemke, 1998). According to “Capacity” in Technology Counts (Jerald, 1998) teachers 

are less likely to have had training in more advanced technologies such as multimedia 

computers and the Internet.  Drazdowski (1993) found that learning how to teach with 
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computers provides greater benefit than simply learning about the computer itself. In 

many programs, teachers progress through a series of lessons with little adjustment made 

for learning styles, developmental stages, or learning preferences.  These types of 

practices learned out of context leave teachers pondering about their effectiveness in the 

classroom (McKenzie, 2001).   

Technology staff development programs should be more than just teaching 

mastery of technology operational skills or how to make technology work (OTA, 1995).  

Technology proficiency should not be the central goal of a technology staff development 

program.  Teachers must receive training in both how to use a computer as well as how to 

integrate it into instruction in order for effective integration to take place (Goetz et al., 

1993). Bailey and Pownell (1998) support this view and state that effective technology 

training is training in technology skills along with a conceptual understanding of how to 

facilitate learning with technology.   Learning how to operate a computer may require 

training for teachers, but preparation to effectively integrate instructional technology 

requires effort and an understanding of both curriculum and instruction (Schrum, 1999).  

Programs should promote discussion about the ideas and issues that technology can 

facilitate in classrooms (Grant, 1996).  Through technology staff development programs, 

teachers must be convinced of the value of instructional technology and be given ample 

time to collaboratively integrate it into their classrooms.   

Grant (1996) states “that the goal of professional development for technology 

should be to help teachers become more productive professionals, and to empower them 

to make sense of how mastery of technologies can be useful to them, in their teaching and 
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as a tool for professional growth” (p. 3).  Grant also identifies the following principles as 

central to creating a community of teachers who utilize technology to enhance learning: 

 Professional development for technology must extend a vision of technology as 
an empowering tool for teachers and students.  

 Professional development must stimulate reflective practice and be grounded in 
the context of teaching.  

 Professional development must exemplify our deepest beliefs about learning: 
inquiry, collaboration and discourse.  

 Professional development must recognize the interplay in learning between 
activity and belief.  

 Professional development must value and cultivate a culture of collegiality.  

 Professional development programs must provide continual contexts for formal 
and informal learning.  

 Professional development must provide opportunities for meaningful teacher 
leadership roles to emerge.  

 Professional development must enable teachers to shape their own learning. (p.3) 

Technology staff development may be conducted in a variety of ways. These can be 

categorized into two types of learning: formal processes and informal and job-embedded 

processes (Grant, 1996).  When used by themselves, these processes are not able to 

effectively build a community of learners. Together, they offer a continuum of 

possibilities, with opportunities and support for teacher learning and reflection.  When 

formal processes and informal job-embedded processes are used in combination, teachers 

learn flexibility for shaping the content, adapting approaches to individual needs, 

preferences, and responding to new teacher leadership roles (Grant, 1996). 

Formal processes for technology staff development may include workshops and 

classes. These formal processes include what many people think of when they are 

approached with staff development. During these experiences, many participants will 
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learn the specific “how to” of specific software applications. However, they should not be 

limited to this instruction. Through formal processes, teachers should: 

 Explore the use of technology in context, with hands-on inquiries. 

 Research their own questions.  

 Reflect on how new approaches and tools relate to their teaching. 

 Collaboratively work on technology implementation plans (Grant, 1996).  

Participation in formal processes must be accompanied by the opportunity to learn 

through experimentation and self-instruction.  It becomes necessary to have classes meet 

more than once in order to make it possible for participants to try out new ideas and 

return to class with questions, comments, and concerns (OTA, 1995).   

Informal and job-embedded processes include a myriad of activities.  These 

processes may include: inquiry (through action research), observation (as part of peer 

coaching), mentoring, working alongside a technology specialist, use of a resource 

center, teacher collaboration, partnerships with businesses or universities, and other 

informal activities.  A brief description of each of these informal, job-embedded 

processes as outlined by Grant (1996) appears below:  

Inquiry (Action Research) – Teachers are provided an opportunity to learn about 

teaching through their own active research. They are then able to share their 

knowledge with a community of educators. Inquiry provides an avenue for 

educators to discover the uses and impact of new technologies in their own 

classrooms and schools.  

Observation (Peer Coaching)- During observations, teachers are able to pair up 

and take turns visiting each other’s classrooms. Teachers are able to take records 
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during observation, which they share and discuss at a follow-up conference.  This 

process is beneficial to both the person being observed and the observer. The 

person being observed gets feedback about the experiences in the classroom, 

while the observer benefits from seeing and reflecting on a colleague’s practice.  

Teachers are also able to participate as both teachers and learners.  

Mentoring – Many schools pair a novice and experienced teacher to assist new 

teachers or teachers who are transitioning from another position. While providing 

support to the novice teachers, mentors are able to reflect on themselves and their 

beliefs about teaching.   

Working with Technology Specialist- Technology specialists can help teachers to 

organize and manage instructional technology and can serve as an invaluable 

resource for generating ideas and problem solving with teachers.  Through 

collaboration, teachers and the technology specialist can combine their expertise 

to incorporate instructional technology into the classroom.  

Use of a Resource Center- Resource centers provide teachers with materials and 

resources. They provide a flexible environment for professional and personal 

growth.  Teachers come to the resource centers to develop materials and projects. 

They are also able to learn from others.  

Teacher Collaboration – Through subject-specific communities, teachers are able 

to communicate and collaborate with other colleagues. During this collaboration, 

teachers are able to deepen their knowledge of content and instruction.   

Partnerships with Businesses or Universities- Relationships with business and 

universities may include a variety of activities.  Many times, professional 
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development is at the center of the relationship.  It is vital that preservice teachers 

be provided opportunities to work closely with inservice teachers.  Through 

collaboratives, many statewide staff development projects and technology-rich 

professional development schools have been established.   

Informal Activities – Teachers may also participate in informal activities such as 

curriculum writing, program design, planning for technology implementation, 

previewing and selecting hardware and software, and/or participation in the 

school improvement process.  Through these experiences, teachers can acquire 

knowledge and skills that can enhance the use of instructional technology in 

classrooms.  

 

It is imperative that teachers see a link between technology and the curriculum for 

which they are responsible (Byrom, 1998).  When planning for staff development 

regarding instructional technology, many times assumptions are wrongly assumed. 

People believe that participants can easily make connections between available 

technology and their curriculum. They also assume that participants are ready and willing 

to change their instructional practices. When these assumptions are held as beliefs by 

developers, they often lead to nonuse or low levels of use of the instructional technology 

by classroom teachers (Moersch,1995).  With limited funding for technology staff 

development, it is imperative that both the training content and methodology meet the 

specific needs of teachers who are being required to change their teaching by integrating 

technology into their classes (Casey, 2000).  Technology staff development must address 

projects in curriculum areas and focus on helping teachers integrate technology into the 
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curriculum.  These activities should enhance teachers’ curriculum, learning and 

assessment skills, as well as classroom and instructional management skills (Byrom, 

1998).   

Implementing Technology in Schools 

Research has identified essential components that are included in effective 

technology staff development.  These components include: a connection to students’ 

learning, a variety of learning experiences, active participation of teachers, ongoing staff 

development process, built-in evaluation, the presence of a community of leadership, 

effective professional development, and an abundance of hardware and software provided 

by a technology plan (Rodriquez, 2000;Catchings, 2000; Lemke and Coughlin, 1998).  

All of these components contribute to the success of the integration of technology into the 

curriculum of the schools.  

In 1998, the Commonwealth of Virginia legislature halted all funding for 

educational technology and commissioned the Milken Exchange, in partnership with the 

North Central Regional Education Laboratory (NCREL) and SRI International, to 

evaluate the effects of money spent on technology to date and make specific 

recommendations about how future spending might become more focused (Coughlin, 

2000).  In researching effective implementation of instructional technology into the 

classroom, the Milken Exchange project identified several important components that 

must be established and addressed in educational systems.  Seven Dimensions for 

Gauging Progress (Lemke and Coughlin,1998) identifies the components of the 

educational system that must work interdependently if schools are to bring technology –

enriched learning opportunities to students. These components, referred to as the “Seven 



 

 24

Dimensions” are as follows: learners, learning environments, professional competence, 

system capacity, community connections, technology capacity, and accountability.  

One of the most significant dimensions for applying technology effectively is the 

professional competency continuum. However, when examining traditional professional 

development programs for teachers, the structure of most public classrooms seems to 

work against any success. Many times, teachers are isolated in their classrooms, with 

little or no time for collaboration with their peers, action research, or professional 

reflection. All of these activities have been established as central to effective professional 

development. Great care must be taken to overcome these hindrances when planning a 

professional development program.  

Becker (1994) identified characteristics of teaching environments that tend to make 

the effective use of instructional technology more likely to be present. The identified 

characteristics are as follows: 

 The presence of a social network of computer-using teachers at the same school. 

 Use of computers for relevant activities such as writing and publishing, industrial 

arts, business applications, or research. 

 Organized support for computer-using teachers such as staff development 

activities and a full-time staff member in the role of computer coordinator.  

 Fulfillment of resource requirements such as smaller class sizes and funds for 

software acquisition.  

 

Schools must have a technology plan for integrating technology in order to be 

successful (Rodriquez, 2000; Lemke, 1998; Bray, 1999).  Milken’s (1999) Survey of 
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Technology in Schools supports this belief.  Out of the districts surveyed, there was an 

overall high level of support for technology plans, with 73% of principals and 62% of 

teachers and parents strongly supporting their use. Most districts (93%) had some sort of 

technology plan in place.  

Technology staff development should be a major part of any school technology 

plan.  The inclusion of a plan ensures that professional development is an essential factor 

for integrating instructional technology to improve teaching and learning (Rodriquez, 

2000).  The key to success with integrating technology into classrooms lies in the transfer 

of knowledge. Creating a technology vision and plan is key to this transfer (Bray, 1999).  

When creating a vision and plan, representatives from all academic areas must be 

represented.  Technology visions and plans must focus on fostering and creating learning 

opportunities for teachers (Bray, 1999).   

The most important component that must be addressed in technology plans is 

teacher training and support (Roblyer and Edwards, 2000).  Plans must address how to 

meet the physiological needs of teachers during the technology integration process 

(Bailey and Pownell, 1998).  A variety of learning opportunities must be provided to 

meet the needs among teachers. To provide appropriate learning opportunities for 

teachers, one should use data collected about their stages of concern, comfort levels, 

attitudes about technology, personal visions, and teacher proficiency levels with different 

technologies (Bray, 1999).  Administrators must offer support, time, and appropriate 

learning opportunities for teachers and staff.  

Once established, technology plans must be evaluated frequently.  Effective staff 

development programs demonstrate their effectiveness through these evaluations.  These 
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effective programs monitor and revise their technology plans as needed. Lumley and 

Bailey (1997) found that by effectively instituting a technology plan, administrators are 

better able to meet teachers’ needs with regards to technology.  

Barriers to Implementation in Schools 

Researchers (i.e. Smerdon, 2000; Bray, 1999; and Lemke, 1998) have defined 

barriers to the integration of technology in schools as a lack of time, adequate resources, 

supportive leadership, and technical and pedagogical assistance. 

Lack of time refers to the lack of release time for teachers to learn how to use 

computers, and lack of time in the schedule for students to use computers in class. Time 

is a major obstacle for many teachers. Many teachers feel that they have to use their own 

time and resources to increase their professional competency. Teachers feel that they 

need time to learn about applications, practice new skills, observe other teachers, talk 

with colleagues, and learn how to manage and set new resources. Teachers need time to 

learn about the new possibilities offered by instructional technology and to learn how to 

connect these possibilities to learning (Schnackerberg et al., 1999).  Teachers have little 

time in their schedules to become familiar with hardware and software or time to learn to 

integrate new technologies into their lessons (President’s Committee of Advisors on 

Science and Technology, 1997).   

Lack of adequate resources refers to inadequate quality/quantity of equipment. 

Even though the number of computers in schools has greatly increased, much of this 

equipment is substandard. Many of these computers have limited processing power, 

storage capability, and connectivity (Anderson and Ronnkvist, 1999). These computers 

are unable to run most multimedia software and are unable to access most graphic files 
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from the Internet.  The availability of technology in the classroom is related to teachers’ 

use of technology. Teachers with more computers in their classrooms generally use 

technologies more often than teachers with fewer computers (Smerdon, 2000). The lack 

of adequate computers and release time for teachers to acquire the needed technology 

skills are two of the biggest barriers to teachers integrating instructional technology into 

their classrooms (Smerdon, 2000).  

Lack of supportive leadership refers to administrative support and participation. 

Supportive leadership is another important factor affecting the use of technology in 

classrooms (Byrom, 1998). Principals who support best-practice instruction and 

assessment with regards to technology are able to provide guidance to teachers. 

Principals must actively participate in professional development activities related to 

educational technology and provide teachers with opportunities to learn how to use 

technology in instruction (Smerdon, 2000). Unfortunately, in today’s schools, teachers 

often receive little administrative guidance (President’s Committee of Advisors on 

Science and Technology, 1997).  This lack of leadership is a barrier for many teachers. 

When in existence, a community of leadership in a school is the cornerstone to successful 

implementation (Catchings, 2000).   

Lack of technical and pedagogical assistance refers to adequate and timely 

technology assistance including, assistance in integrating technology into the curriculum. 

Technical and pedagogical assistance is another barrier facing the integration of 

technology. Principals state that teachers need both pedagogical and technical support 

(Schnackerberg et al., 1999).  However, current pedagogical and technical support 

offered by most schools does not meet the needs of teachers. The needs assessment report 
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conducted by Schnackerberg et al. (1999) found that training attended by most teachers 

did not have follow up and lacked connection and integration into teachers’ classrooms. 

Teachers reported that they had few curricular resources and, due to technical difficulties 

and lack of support, did not integrate much technology into their instruction.  Teachers 

need timely technical support from specialists who can repair and maintain their 

machinery. In addition, pedagogical support is needed from those who know how 

technology can be integrated into different disciplines (Eib and Mehlinger, 1998).   Idio 

(2000) found that teachers (93%) felt that technical support was important in their ability 

to use computer technology to fulfill professional responsibility. Idio also stated that 

teachers felt that the technical support that they received was primarily adequate or below 

adequate. Personnel, such as a full-time computer coordinator, may assist teachers with 

utilizing instructional technology in the classroom. According to Smerdon (2000), less 

than five percent of all schools have such a staff member. When present, these computer 

coordinators often are spending most of their time teaching students and much less time 

assisting teachers (Becker, 1998). 

Brickner (1995) identified first-order barriers  (i.e. lack of access to computers, 

insufficient planning time, and inadequate technical and administrative support) as being 

extrinsic to teachers. Intrinsic to teachers are the second-order barriers, such as beliefs 

about teaching, beliefs about computers, classroom practices, and unwillingness to 

change. Both intrinsic and extrinsic barriers affect a teachers’ ability to effectively 

integrate instructional technology into the classroom.  Each of these types of barriers 

directly relate to meeting teacher’s needs. When schools address barriers such as 
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adequate equipment and connections, teachers are more likely to integrate technology 

into their classrooms (Smerdon, 2000).  

Barriers to implementing instructional technology into schools can be linked to 

inadequate support and training for teachers. In order for teachers to change the way that 

they teach with regards to technology, they must first adopt new teaching tools. Once 

they have mastered these ‘new’ tools, they are ready to change the way that they teach 

their students (Bray, 1999). Before teachers are able to adopt and master these tools, the 

barriers to technology integration must be addressed and overcome. 

Effective Technology Training Practices 

Researchers have found commonalities in effective technology training practices.  

These common practices include the understandings that (1) effective training takes time, 

(2) training should be designed to meet the needs of teachers, (3) technical and 

pedagogical support should be provided, (4) training should have administrative support, 

(5) technology resources should be available, and (6) the programs should have an 

evaluation plan in place.  

Effective staff development in instructional technology takes time.  Teachers 

participating in staff development need time to plan, practice skills, try out new ideas, 

collaborate, and reflect on their learning (Rodriquez, 2000). For teachers, applying new 

learning about technology tools, pedagogy, and content in the classroom involves taking 

risks and making mistakes.  Even technology-literate teachers encounter frustrations and 

failures (Grant, 1996).   Brief exposure to technology instruction does not provide 

sufficient training or practice to effectively incorporate technology into a classroom 
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(Schrum, 1997).  Teachers must have continued practice in order to become comfortable 

and able to implement change (Rodriquez, 2000).   

Traditional models of staff development are less effective with technology than 

with other topics because of the longer time that it takes to learn to use technology. It is 

estimated that it takes more than thirty hours of training, plus added time for practice, in 

order to see the actual adoption to new technologies (Mehlinger, 1997). This needed time 

for practice supports the view that teachers should have access to technology equipment 

at home and at a school for extended practice and increased comfort level (OTA, 1995; 

Schrum, 1997). When conducting staff development for technology integration, hands-on 

access and access to similar technologies as teachers return to the classrooms help to 

transfer skill more readily into effective teacher practices (Vojtek and Vojtek, 1998). 

Hands-on technology use at school and home allows teachers to increase their comfort 

level with technology while increasing their skill (Rodriquez, 2000).  The integration of 

instructional technology is a slow, time-consuming process that requires support and 

encouragement from educators (Byrom, 1998).  This process may take three to five years 

in technology-rich schools and even longer in others (Rodriquez, 2000).   

Effective technology training meets the needs of teachers. Research on 

technology shows that extensive practice, a comfortable atmosphere, individualized 

attention, and voluntary participation are essential to encourage teachers to adopt 

instructional technologies (Schrum and Fitzgerald, 1996).  Panyan et al., (1994) measured 

the level of technology integration in elementary schools and then provided well-

designed staff development to teachers based on the level of teachers’ concerns in the 

Technology Integration Enhancement (TIE) model.  It was felt that change was a process 
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and in order for teachers to successfully adopt instructional technologies, their concerns 

and use levels must be recognized and respected.  When provided with well-designed 

staff development, teachers’ attitudes toward and use of technology changed favorably.  

Teachers who participated in effective technology training reported a substantial change 

in teacher attitude and use of computers (Howery, 2001).  

Teachers must have support during technology staff development.  The technical 

skills, pedagogical knowledge, and rapidly changing technologies in education create a 

need for professional development programs that are built around support.  Teachers need 

support to help them set up, trouble-shoot, and fix machines. Teachers need access to on-

site technical support personnel who are responsible for troubleshooting and providing 

assistance when teachers are trying to integrate the technology.  Teachers must be assured 

that technical support will be provided to them in a thorough and timely manner (Grant, 

1996).   

When teachers encounter difficulties while integrating technology, they need 

immediate help and support.  Technology that is not easily accessible or managed will 

not be utilized effectively.  Many times teachers will return to more traditional ways of 

teaching if the problems that they encounter cannot be solved efficiently (Rodriquez, 

2000). 

Teachers must also have support from administrators during technology staff 

development.  To be effective, these administrators need to be seen as visionaries who are 

able to see what can be possible through the use of instructional technology (Byrom, 

1998).  Administrators must also participate in the staff development activities so that 

they can be aware of how technology is used and what problems the staff may 
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experience.  Staff development cannot be effective unless the principal is invested in the 

process (Rodriquez, 2000).   

Teachers’ mastery of technology depends on the availability of the equipment 

with which they are learning to use (Grant, 1996).  If teachers are to build upon the 

training experiences with which they have received, they must have access to the 

appropriate technology.  Technology utilized during staff development must be similar to 

what is being utilized in the classroom.  Teachers need to be equipped with the necessary 

equipment and software so that they can readily implement what they have learned with 

confidence.  Funding needs to be set aside to prepare these teachers with the necessary 

equipment (Rodriquez, 2000).   

Staff development programs must incorporate evaluation into their plans.  

Evaluations can ensure that each activity in the program is meeting the needs of the 

participants and providing them with learning experiences (Rodriquez, 2000).   This 

evaluation of staff development programs must be done during the planning process 

before the development activities began.  The evaluation plan should include 

preformative, formative, and summative evaluation.  Preformative evaluation assesses 

educators’ needs during the planning process. In order to effectively meet the needs of 

participants, preformative evaluation must be done before staff development begins.  

Formative evaluation provides feedback and determine changes that can be made during 

the activity to better serve the needs of the participants, while summative evaluation 

allows participants to judge the overall effectiveness of the program (Rodriquez, 2000). 

Summative evaluation addresses the five levels of professional development evaluation. 

These levels include participants’ reactions, participants’ learning, organizational support 
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and change, participants’ use of new knowledge and skills, and student learning outcomes 

(Guskey, 1999).   

Districts who ensure that teachers receive appropriate training in a well-structured 

staff development program are successfully integrating technology into school 

curriculums. Through these programs, teachers gain confidence, understanding, and the 

skills necessary to incorporate instructional technology into their classrooms (Brand, 

1998). 

Teacher Training with Technology 
 

Teachers move through technology integration in stages. According to Sandholtz, 

Ringstaff, and Dwyer (1997) in Teaching with technology: Creating student-centered 

classrooms, teachers move through five stages: entry, adoption, adaptation, appropriation, 

and invention. During each of these stages, teachers must receive adequate training and 

support to encourage their movement into the next stage. As teachers progress through 

each stage, technology integration becomes more seamless as the teachers are able to 

create new opportunities for their students.  Stages of Adoption developed by Christensen 

(1997) based on Russell’s (1995) is based on the premise that adults learning new 

technology must pass through six stages on their way to becoming confident technology 

users.  The stages of adoption include awareness, learning the process, understanding and 

application of the process, familiarity and confidence, adaption to other contexts and 

creative application to new contexts.  During this process the learner must reinvent the 

innovation in order to make it his or her own (Knezek & Christensen, 1999). The Levels 

of Technology Framework (LoTi) also identifies levels of technology use that teachers 

can demonstrate. These levels range from nonuse (Level 0), to awareness (Level 1),to 
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exploration (Level 2), to infusion (Level 3), to integration – mechanical (Level 4A), to 

integration – routine (Level 4B), to expansion (Level 5), to refinement (Level 6).  As 

teachers progress through the levels, changes to the instruction can be observed.  The 

instructional focus tends to shift from being teacher-centered to learner-centered 

(Moersch, 1995).   

Some schools have provided and tracked teacher instructional technology 

training. According to Milken’s (1999) Survey of Technology in the Schools, 70% of 

districts surveyed reported that they tracked how much technology training teachers 

received.  The survey also showed that teachers in these districts received, on average, 

12.4 hours of teacher training in technology.  In addition to training in technology, 64.4% 

of the districts provided incentives for teachers to use technology in their classrooms. 

These school districts offered teachers incentives for participation in professional 

development opportunities. Incentives included course credit, additional resources, paid 

expense, salary supplements, release time, course credit towards certification, positive 

evaluations, stipends, or connection to the Internet from home. Half of teachers reported 

that course credit towards certification and additional resources were offered as 

incentives to participate in technology training (Smerdon, 2000).  After all of the 

incentives and teacher training, only 11% of these teachers felt that they were at a 4 or a 5 

skill level (on a 5 point scale) with regards to utilizing instructional technology in their 

classrooms (Milken, 1999).  The majority of teachers did not feel prepared to use 

instructional technology in their classrooms.  

Despite the wide spread use of ineffective technology staff development 

programs, many technology programs have noted success. These programs employ many 
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of the effective technology practices, such as (1) using training designed to meet the 

needs of teachers, (2) providing technical and pedagogical and  administrative support, 

(3) making technology resources available, and (4) employing evaluation plans.  

McCullen (2002) describes The North Carolina ENTech program as a statewide 

program that invites school teams of teachers and administrators to participate in five 

days of technology training (followed by two days of follow-up training) at one of the 

regional centers. Through practices such as immersion, peer-to-peer training, and expert 

to teacher interaction, instructors guide educators through the process of customizing the 

training to meet their school’s needs.  

Lubbock Independent School District has taken an innovative approach to 

meeting teachers’ needs regarding technology training (McCullen, 2002). The focus of 

the program is based on the outcomes. There is less concern for how, when, or where 

teachers gain their skills and knowledge.  Teachers are able to learn exactly what they 

need and want to learn, when they want to learn it. Options such as online courses, 

special programs, district classes, university training, and even independent reading are 

available to teachers. Campus based instructors are also available to teach academic 

strategies as well as techniques for using instructional technology in the classroom. 

Teachers are able to demonstrate their mastery through performance-based tests and 

competency-based assessments. Many times, teachers are asked to perform a skill or 

describe how they would use it in their classroom.  Technology use abounds after three 

years of voluntary participation. The majority of Lubbock’s teachers (97%) are beyond 

the first level of competencies.   
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As described by Sheffield (2002), Dodge County Middle School has installed a 

program entitled “change.com” as part of a BellSouth Power to Teach grant.  The 

program utilizes a peer-coaching model in order to bring relevant technologies into the 

classroom.  The program is now in its second year, and the initial group of teachers has 

continued learning and is now helping other staff members to learn to use technology.  

According to Czapla (2002), when the technologically-rich Smith Middle School 

prepared to open its doors, staff development was a major priority.  In order to develop a 

meaningful program, all stakeholders’ perspectives were included and addressed so that 

their needs could be met.  Staff members participated in two needs assessment surveys. 

This data was used to identify skill level to develop individualized technology 

improvement plans and to also identify personal learning styles. Teachers were identified 

as novice, emergent, integrator, and leader.  Staff members participated in required team 

planning time for technology training and were required to address their improvement 

plans writing their annual goals.  At the end of the year, the staff took the survey 

instruments again. Overall, those staff members identified as novice users dropped from 

48% to 23%.  The integrators and leaders increased from 11% to 27% and from 2% to 

6% respectively.  The results were significant since the program was geared towards 

moving staff out of the novice category.  The increase in the other categories was thought 

to be due to the “increased confidence and comfort levels with technology that facilitated 

self-exploration and development of more advanced skills.”(p.3). Overall, the program 

was a success, with 97% of the staff indicating that the program was worthwhile, 85% 

indicating that they would recommend the program to others, and 98% feeling that the 

program addressed areas of need.   
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Teachers’ Technology Needs in Education: The Status of Teachers 

Teachers feel that in order to be able to integrate technology into their instruction, 

they need time to develop confidence, share ideas and techniques, become comfortable in 

the use of technology, and plan and teach lessons using available technology in the 

classroom (Idio, 2000).  Just as students are unique individuals with a wide range of 

needs, many teachers have varying needs, views, and beliefs about technology. Even 

though teachers demonstrate these wide ranges, similarities among teachers groups may 

be found. Research has shown that teachers with similar technology skills possess similar 

needs, views, and beliefs about instructional technology (Norris et al., 2000).   

Teachers have an opinion regarding what they would like to see with regards to 

technology training, resources, and support. They have their own opinions as to what the 

perfect technology-rich classroom looks like. These classrooms provide adequate 

resources and ample technical and pedagogical support.  Teachers in the state of Virginia 

report that in an ideal situation, they would like to have five to ten computers in their 

classrooms and projection and peripheral equipment such as scanners, cameras, printers, 

and related software. In addition, teachers would like to have access to laptops 

(depending on the size of the school), and one to three full time personnel to help 

integrate technology, troubleshoot, and maintain the Lan and Wan networks.  These 

perfect technology-rich classrooms are far from reality (Lemke et al., 1998). As noted by 

Lemke (1998), the report on the status of the Commonwealth of Virginia found that 

teachers score schools on the low end on a scale of one to ten with regard to creating an 

ideal environment for integrating technology. Discussions in this report also showed that 

schools lacked the manpower and the equipment to create this ideal situation.  
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Teachers tend to use technology primarily for administrative purposes. According 

to the National Center for Education Statistics Fast Response Survey System (2000), 39% 

of public school teachers with access to computers or with access to the Internet in their 

building indicated that they used technology to create instructional materials for their 

classrooms. Thirty-four percent of the teachers reported using computers for 

administrative record keeping. Less than 10% of the teachers reported that they used 

technology to access model lesson plans or to access research and best practices. When 

asked whether or not they used technology in instruction, 91% of Virginia’s mathematics 

teachers reported using technology as a primary tool. However, 68% of their students 

reported that they hadn’t used technology in these classrooms. Evans-Andris (1995) 

found that what teachers said they did and what they actually did were not always 

synonymous.   

Researchers have identified variables that contribute to teachers’ technology use. 

Marcinkiewicz (1994) correlated independent variables such as age, gender, computer 

experience, innovativeness, self-competence, and perceived relevance to level of 

computer use. The results showed that innovativeness contributed to the prediction of 

teachers’ level of computer use. Innovativeness refers to a teacher’s willingness to 

change. Rowand (2000) found that the ways that teachers direct students to use 

computers or the Internet varied by instructional level and hours of professional 

development. Elementary teachers were more likely than secondary teachers to have their 

students do drill and practice (39% verses 12%). Secondary teachers were more likely 

than elementary teachers to assign research assignments for using the Internet (41% 

verses 25%).   Teachers who had participated in more professional development were 
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more likely to assign a variety of work involving computers or the Internet than those 

teachers who had not participated. Teachers with less years of experience and with more 

hours of professional development felt better prepared to use computers for classroom 

instruction than those with less hours of professional development. Those teachers who 

received greater than thirty-two hours of professional development in the use of 

computers within the last three years were more likely to report that they felt well-

prepared to utilize computers in their classroom than those teachers who received zero to 

thirty-two hours of professional development. Teachers without current professional 

development were more likely to report that they were not at all prepared to technology 

in their classrooms than those teachers who had received one or more hours of 

professional development (NCES, 2000).  Casey (2000) found that teachers who received 

more technology training were the most accepting of the use of instructional technology. 

Teachers became more comfortable with technology the longer that they worked with it. 

The more technology expertise teachers had, the higher their levels of concern were and, 

as a result, the more likely they were to effectively use technology in their classrooms. 

Teachers reported that while technology might be available in schools and 

classrooms, a lack of understanding regarding how to manage and use it kept it from 

being integrated into daily instruction and learning. According to the National Center for 

Education Statistics Fast Response Survey System (FRSS) conducted in 2000, 99% of 

full-time regular public school teachers reported that they had access to computers or the 

Internet somewhere in their schools.  Even though teachers had access to the technology, 

teachers were unable to integrate technology successfully into their instruction. In 

Virginia, the Standards of Learning (SOL) are a core part of the learning context in the 
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schools. Educators are struggling with how to use technology effectively in teaching 

them (Lemke et al., 1998).   

Despite attending training in districts, teachers do not feel that they are prepared 

to use technology in their instruction. When asked to focus on the variety of potential 

uses of computers or the Internet in the classroom, only 23% of public school teachers 

felt well prepared, and only 10% felt that they were very well prepared to use computers 

and the Internet in their instruction (Rowand, 2000). Despite the fact that 50% of 

principals felt that the majority of their staff met the standards for technology use, just 

four in ten teachers found themselves to be well prepared to use technology in their 

classrooms (Lemke, 1998). Teachers who reported feeling better prepared to use 

technology were more likely to use it in their classrooms than those who didn’t feel 

prepared (Smerdon, 2000).  

According to Lemke et al (1998) in An Analysis of the Status of Education 

Technology Availability and Usage in the Public Schools of Virginia, 35% of teachers 

reported that they were very well or prepared for using technology in the classroom. 

Despite this percentage, only one in five rated themselves as an advanced user of 

technology. Teachers felt that they were becoming more comfortable with using 

technology for their own productivity/management purposes but did not necessarily 

understand how to integrate into the curriculum at a high level. According to the report, 

“most of teachers interviewed were frustrated by lack of appropriate and relevant 

technology training, authentic models for how to integrate technology, and technical 

assistance with using and troubleshooting technology”(p. 168).  
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Idio (2000) reported that teachers need ongoing technology training and technical 

support in order to effectively integrate technology into the curriculum. Teachers’ 

professional development and decisions about how to utilize technology in instructional 

make more of a difference than just how often technology is used.  If we can address the 

different needs of teachers, we should see an increased use of instructional technology in 

the classroom (Norris et al., 2000).   

 

Teachers’ level of technology use 

Moersch (2002) defines the use of technology as an “interactive learning medium 

because it has the greatest and lasting impact on classroom pedagogy and is the most 

difficult to implement and assess”(p2) .The challenge for teachers is to not just use 

technology to achieve certain isolated tasks but to integrate technology that supports 

purposeful problem-solving, and experiential learning activities.  Teachers’ level of 

technology use quantifies how teachers are using technology in their classroom and 

describes the academic achievement that results from the instructional technology 

practices (Moersch, 1999).  As teachers progress through levels of technology use 

instructional focus shifts from teacher-centered to learner-centered while the use of the 

technology shifts from emphasis on isolated uses to technology as a process, product and 

tool to enhance students’ critical thinking and help them to find solutions to real world 

problems.   

Throughout the use of the Levels of Technology Integration (LoTi) instrument, 

Moersch (2001) has noted many trends among educators in their technology levels of use 

practices.  Based on responses to the LoTi questionnaire (24,598 teachers during the 
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1999-2000 school year and 16,723 classroom teachers in 2000-2001) the majority of 

educators (approximately 69%) “use computers in the classroom for tasks involving 

lower cognitive skill development or classroom management tasks such as information 

gathering, multimedia and Web-based products, tutorial programs, and grade 

book/attendance programs associated with LoTi levels of 1 and 2” (p 23-24) Moersch 

also found that only fourteen percent of teachers surveyed were documented at the target 

level of 4a and above.  Teachers at this level “are employing technology-based resources 

to promote use of higher-order thinking skills associated with challenging performance 

tasks, authentic learning experiences, and student relevancy” (p 23-24).  When examining 

differences among educator groups, Moersch (2002) found that the predominate level for 

administrators was a level 1 (awareness) while the predominant levels of technology 

implementation for teachers at the elementary, middle, and high school grade levels was 

at a level 2 (exploration).  Throughout his studies, Moersch also examined respondents’ 

years of teaching experience.  Among all four teaching experience categories (less than 

five, five to nine, ten to twenty, more than twenty) he found that the predominate level of 

technology implementation was also at a Level 2(Exploration).  Moersch’s findings 

support the fact that a majority of teachers are at a low level of technology use. 

Schechter’s (2000) doctoral dissertation found results similar to Moersch’s 

findings with regards to teacher’s level of use.  Schechter’s dissertation examined the 

levels of educational computer technology integration and the stages of instructional 

practices in elementary schools in a school district in New York City.  In the findings 

Schechter found that twenty five percent of teachers did not use computers at all in 

schools, thirty-nine percent were just beginning to make use of them, thirty two percent 
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were beginning to integrate technology to solve problems, and only five percent provided 

students with ready access to computers to solve problems.  Teachers also responded that 

district staff development, new or better software, formal coursework, and purchasing 

their own computers accounted for seventy-one percent of all factors that aided classroom 

integration of computer technology.  Other factors that teachers mentioned were teacher 

trial and error, use of manuals, and other literature, administrative support and the help of 

others (peer support).  All of these factors tended to increase educators’ technology level 

of use.  

Where Teachers Go for Training 

Teachers acquire technology training from a wide variety of sources and methods. 

A variety of formal and informal professional development training activities are 

available to teachers. These activities include conferences, classes at colleges, classes 

provided by divisions or states, training by vendors, and local training offerings. Reports 

and surveys illustrate teachers’ views as to the effectiveness of many of these activities. 

According to the FRSS (1999) survey, teachers cited independent learning (93%) most 

frequently as preparing them for technology use in their classrooms, followed by 

professional development activities (88%) and their colleagues (87%). Only half of the 

teachers reported that college or graduate work prepared them to integrate technology 

into their classrooms. Those teachers with less teaching experience were more likely than 

experienced teachers to indicate that their education prepared them for technology 

integration (Smerdon, 2000).  

According to Lemke (1998), teachers go to a variety of resources to meet their 

needs. When teachers and administrators were asked what kinds of resources were 
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available and utilized by them, they reported the following information.  Informal self-

help activities seemed to be the preference for many teachers and administrators. Next to 

informal self-help activities were workshops or other seminars focused on their needs. 

When available, help desk technical support provided by a technical division or an in-

school specialist was the next choice of resources to meet needs. Collaborative teams 

were not as available to teachers as other identified resources.  

Bailey and Pownell (1998) feel that the technology specialist, who enlists people 

to assist teachers by using different strategies (such as teachers or administrators helping 

teachers and students helping teachers), provides core leadership to teachers. In-

classroom assistance must be available on demand in order to support teaching and 

learning.  Becker (1994) agrees, stating that teachers need access to people from whom 

they can learn if they are to successfully integrate instructional technology.  

According to Lemke et al (1998) in An Analysis of the Status of Education 

Technology Availability and Usage in the Public Schools of Virginia, teachers seem more 

likely to utilize resources that are available to them locally. Technology training at the 

local level seems to be most commonly available and widely utilized by training type. 

Teachers feel that the local offerings done on an as-needed basis are most effective. This 

is due to the fact that they are usually compatible with their school systems and are 

focused on technology that they have.  

Catchings (2000) found in her study that the most effective professional 

development activities were those conducted at the school using equipment and software 

that teachers use. Teachers value staff development that is created onsite and led by other 

teachers and colleagues with whom they respect. When participating in onsite-created 
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staff development, teachers have opportunities to contribute their ideas and concerns. 

This participation instills a sense of ownership and the content tends to have a greater 

acceptance (National Science Foundation, 1997).   

Even with local training, Lemke et al (1998) in An Analysis of the Status of 

Education Technology Availability and Usage in the Public Schools of Virginia, reported 

that teachers cited time and scheduling as the biggest barriers to training. Teachers felt 

that, even with training, there was a significant time commitment for planning to use 

instructional technology in the classroom. Ninety-five percent of teachers felt that local 

training was “informal, self-taught, and as time allowed was available through their 

schools and they took advantage of it”(p.98).  It seems that, for many teachers, 

professional development growth in instructional technology is an informal process of 

learning at the teachers’ own initiative rather than a defined growth plan specified by 

others.   

Through opportunities such as online professional development, Bradley (1998) 

notes that teachers are able to participate in a community of learners with a shared 

interest. Teachers are able to control when and where they will take part in the online 

activities. According to Smerdon (2000), those teachers who feel more prepared to use 

technology tend to seek out more opportunities to learn about the topic than those who 

don’t feel as prepared. When made available (through email and access to the Internet), 

educators take advantage of opportunities to develop professional collegiality as well as 

to advance their own practices. 

Teachers turn to a variety of sources for support with the integration of 

technology. Teachers may request help from a colleague, principal, technology 
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coordinator, friend, or even a software vender. Catchings (2000) found that teachers most 

frequently turned to colleagues for help (67%), followed by a technology coordinator 

(23.5%). Support, collaboration, and mentoring among the community of leadership were 

found to promote and encourage the implementation of technology (Catchings, 2000; 

Schrum, 1999).   

Technology coordinators can be valuable resources to teachers. Evan-Andris 

(1995) studied twelve elementary schools in which technology coordinators were 

employed.  She found that in order for technology coordinators to provide effective 

support to teachers, they must be in the school full time.  These coordinators should work 

with teachers and not for the teachers.  Evan-Andris’ data showed that coordinators felt 

that they were not able to promote the integration of technology because teachers wanted 

someone else to integrate the technology instead of trying to learn to integrate it 

themselves.  The coordinators also felt that they were unable to effectively assist teachers 

when the administration felt that their job was to simply provide additional planning time 

for teachers. When this happened, little communication existed between the teachers and 

the coordinators, which negatively impacted the integration of technology.  Evans-

Andris’ findings suggest that technology coordinators should be hired as resource 

facilitators in order to work with teachers to identify ways that technology can fit into the 

curriculum rather than doing it for them.  

When asked about how they learn best, teachers usually describe experiences that 

are very different from formal professional development activities in which they have 

been recently involved (McDiarmid and Kelly, 1997). Many teachers conduct most of 

their technology training on their own. Informal learning opportunities provide many 
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teachers with assistance using technology (Smerdon, 2000).  Peer collaboration has been 

identified as essential for teachers’ continuous learning (Coley, 1997).  Through 

collaboration, participating teachers benefit while being motivated to learn technology 

from one another.  

Cahoon (1996) states that informal group learning plays a more important role in 

computer skill learning than formal training. In this study, participants reported that 

informal interactions with other group members were more important to their technology 

skill development than participation in more formal training. Each participant in the study 

could name other members of the group for whom they turned routinely for help with the 

computer.  Each member of the group became a potential learning resource for all 

members of the group.  According to the Software and Information Industry Association 

report (2000), teachers who use computers benefit from interacting with a network of 

other teachers at their school who also use computers.  

Effective Training Methods 

Robinson (2002) examined the training methods that educators perceived as most 

effective for learning technology integration skills.  The purpose of her study was to 

“determine the perceptions of preservice educators, inservice educators, and professional 

development personnel regarding effective methods for learning technology integration 

skills in order to provide the educational community with justifiable data concerning the 

need for educator training alternatives”(pp.4-5).  

In her study, Robinson examined the difference in perceptions between preservice 

educators, inservice educators, and professional development personnel regarding the 

effectiveness of different methods for learning technology integration skills.  Robinson’s 
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four research questions centered around (1)“differences among preservice educators, 

inservice educators, and professional development personnel in the perceived 

effectiveness of different methods for learning technology integration skills”(p.5), (2) 

differences among educator groups (preservice teachers, inservice teachers, and 

professional development personnel) in how they rate the effectiveness of different 

methods for learning technology integration skills when categorized by age,(3) 

differences among educator groups in how they rate the effectiveness of different 

methods for learning technology integration skills when categorized by total hours of 

instruction, and (4)differences among educator groups in how they rate the effectiveness 

of different methods for learning technology integration skills when categorized by locus 

of control.  The training methods for learning technology integration skills that she 

included in her study were credit classes, non-credit workshops, drop –in clinics/open 

labs, faculty/technology personnel support, peer support, online help, printed 

documentation, and trial and error.  

Robinson’s identified sample included the following: preservice educators from 

the University of North Texas (163 subjects); inservice teachers (including both 

elementary and secondary) from Allen ISD (724 subjects), Coppell ISD (654subjects) 

and Frisco ISD (659 subjects); and professional development personnel from Allen ISD 

(27 subjects).  The entire identified sample consisted of educators from the north Texas 

region.  

Robinson’s research design utilized a factorial design using a multivariate 

analysis of variance for each research question.  The independent variables addressed in 

the study consisted of educator type, age, training hours, and locus of control. The 
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dependent variables were training methods for learning technology integration skills (i.e. 

credit classes, workshops, open computer labs, technology personnel support, peer 

support, online help, printed documentation, and trial and error).  

Robinson utilized an online survey to gather demographic data, locus of control 

indicators, and information regarding effective methods for learning technology 

integration skills. The online administration of the survey took approximately twenty 

minutes. Preservice educators, inservice educators, and professional development 

personnel were surveyed via the online system. Preservice educators completed the 

survey during class time, while inservice and professional development personnel were 

asked to complete the survey via an email from each school district’s superintendent.  

In Robinson’s findings, “preservice, inservice and professional development 

personnel, differed in their ratings of perceived effectiveness across the eight training 

methods” (p 65).  In addition, “when categorized by age, training hours, and locus of 

control score, the preservice, inservice, and professional development personnel differed 

significantly in how they perceived the effectiveness of eight training methods”(p. 65).  

Robinson found the following results for each of her research questions.  Based 

on her first research question, Robinson found a significant difference among preservice, 

inservice, and professional development personnel in their perceived effectiveness of 

certain types of training methods for learning technology integration skills.  Robinson 

found differences in the areas of credit courses, computer labs, technical support, online 

help, and printed documentation. No difference was found across all groups in the 

perceptions of workshops, peer support, and trial and error.   
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Robinson’s second research question examined differences among ages of 

educators.  She found significant differences for both young (<36 years of age) and older 

educators (>36 years of age). However the areas in which the differences occurred were 

not the same for all groups. Robinson found that preservice, inservice, and professional 

development personnel differed significantly in technical support and peer support if they 

were older, but not when they were younger.  Older professional development personnel, 

followed by the inservice and then preservice educators, rated technical support and peer 

support highest.  No obvious pattern existed between older and younger educators.   

The third research question examined perceived effectiveness of training methods 

among groups when categorized by training hours.  Robinson reported a significant 

difference between educators with low training hours and educators with high training 

hours across all training methods for both groups.  Differences that emerged were not 

identical for the two groups (low training hours and high training hours).  Preservice 

educators, inservice educators, and professional development personnel in both groups 

differed significantly in credit courses and online help. Those educators with a higher 

number of training hours differed significantly on technical support, but educators with 

low number of training hours did not. Educators with low training hours differed on 

printed documentation; those educators with high training hours did not.  

The fourth research question focused on differences among educator groups in 

their perceived effectiveness of certain types of training methods for learning technology 

integration skills when categorized by locus of control score.  Robinson found that 

educators with low (internal) locus of control score and educators with a high (external) 

locus of control score had significant differences. The areas of differences were not the 
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same for both groups. Both the internal (low) and external (high) “locus of control scores 

for preservice, inservice, and professional development personnel differed significantly 

on credit courses, computer labs, and online help, and did not differ on workshops, 

technical support, and peer support”(p.69). 

Robinson reports on trends of the data in her research. Among all educators 

studied, technical (Preservice – 4.00, Inservice – 4.24, PDP – 4.59 on a 5-point scale) and 

peer support (Preservice – 4.03, Inservice – 4.18, PDP – 4.50 on a 5-point scale) were the 

two highest ratings. It was felt that educators ranked technical support and peer support 

the highest since it is the quickest and most immediate for educators with limited time.  

Technical personnel and colleagues provide one-on-one assistance, which can be 

comforting when learning something new.  Credit courses (Preservice – 4.22, Inservice – 

3.86, PDP – 4.41on a 5-point scale) received the third highest ranking overall, but were 

the top choice for preservice educators.  Most preservice teachers’ experience is with 

credit courses. These courses offer more than just a one-shot training opportunity.  The 

bottom two training methods selected by all educator groups were printed documentation 

(Preservice – 3.28, Inservice – 2.88, PDP – 3.50on a 5 pt scale) and online 

help(Preservice – 3.54, Inservice – 3.00, PDP – 3.18on a 5 pt scale).  Educators do not 

perceive searching and reading training materials as being very effective training 

methods.  Inservice educators ranked the effectiveness of computer labs (3.30 on a 5-

point scale) and workshops (3.47on a 5-point scale) as fifth and sixth out of eight choices.  

The professional development personnel selected every training method as being 

effective by rating all of the methods high.  Robinson felt that perhaps the professional 

development personnel rated all training methods high since they are so well-versed in 
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training and thus see the relevance for all types of training methods.  Printed 

documentation ranked the highest among preservice educators, followed by professional 

development personnel and then inservice educators in the low training hour group.  

Robinson felt that perhaps this was due to the fact that a time-consuming job is not 

prohibiting these individuals from using this resource.  In addition, low training hours 

might require that the preservice educators read printed documentation in order to 

complete assignments.  All of the professional development personnel with high training 

hours rated technical support as being very effective. This may be due to the fact that, 

since they are already skilled in basic operations and integration, consulting with 

technical support yields more effective results.  

Based on her findings, Robinson (2002) made recommendations for staff 

development programs. These recommendations included: 

1. Conduct a needs assessment to determine preferred training method or 

methods. Offer a variety of training formats to benefit all educators. 

2. Provide technical personnel for educators to provide the needed support and 

arrange peer collaboration through a mentor program.   

3. Limit workshops training methods since inservice educators do not deem them 

as effective. 

4. Solicit evaluation feedback on every training session to improve training.  

Based on the Robinson’s research, more research is needed into the differences in 

perceptions between preservice educators, inservice educators, and professional 

development personnel regarding the effectiveness of different methods for learning 

technology integration skills. More specifically, differences among inservice educators 
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should be more closely studied.  Differences among elementary and secondary teachers 

perceptions regarding the effectiveness of different methods for learning technology 

integration skills need to be studied as well as differences among levels of technology 

use.  Further examination into teachers’ levels of technology use and teachers’ utilization 

and perceptions of effective technology learning methods can provide valuable 

information into successful staff development practices.  Those teachers’ with high levels 

of technology use need to be closely examined to gain further insight into successful staff 

development practices.  Research is also needed into what methods inservice teachers 

utilize to acquire technology integration skills and their rationale for usage. Do teachers 

utilize methods of learning technology integration skills that they feel are effective? Or 

do teachers frequently utilize methods that are only available to them locally on their 

campuses? Research into these areas would provide beneficial information to school 

districts.  Information regarding these issues would provide school districts with further 

insight into how to better meet the staff development needs of their personnel.  

Summary 

Professional development must be provided to ensure that teachers are prepared to 

use technology to improve the quality of instruction and the learning opportunities for 

students. The literature shows that researchers feel that effective staff development 

training is needed for successful technology integration. The lack of effective teacher 

training is one of the greatest barriers to integrating technology into a school’s 

curriculum.  

School districts are putting too much emphasis on the learning of specific 

software and basic technology skills.  Teachers must receive training in both how to use a 
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computer as well as how to integrate it into instruction for effective integration to take 

place (Goetz et al., 1993). 

The literature identifies essential components of effective technology staff 

development.  These components include a connection to students, a variety of learning 

experiences, active participation of teachers, ongoing staff development, built-in 

evaluation, the presence of a community leadership, effective staff development, and an 

abundance of hardware and software provided for by a technology plan.  School districts 

must plan to incorporate these components so that they can successfully integrate 

instructional technology.  Through technology plans, districts and schools are able to plan 

for effective implementation.  Districts and schools must implement technology plans 

that address and provide support for technology integration.  These technology plans 

must address how to overcome barriers for effective implementation.  Technology plans 

must also address needed technical and pedagogical support, establish administrative 

support, address the needs of teachers, and provide adequate technological resources for 

teachers.   

Commonalities among effective technology training practices can be found 

throughout the literature.  These commonalities include the understandings that (1) 

effective training takes time, (2) training should be designed to meet the needs of 

teachers, (3) technical and pedagogical support should be provided, (4) training should 

have administrative support, (5) technology resources should be available, and (6) the 

programs have an evaluation plan in place. School districts that ensure that teachers 

receive appropriate training in a well-structured staff development program are 

successfully integrating technology into school curriculums. 
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The literature demonstrates that teachers feel that much of the staff development 

that they receive is inadequate.  Teachers do not feel adequately prepared to integrate 

technology into their instruction.  In order to integrate technology into their instruction, 

teachers need time to develop confidence, share ideas and techniques, become 

comfortable in the use of technology, and plan and teach lessons using available 

technology in the classroom (Idio, 2000). Many teachers are unable to integrate 

technology into their classroom because they lack understanding of how to manage and 

use it. Teachers’ needs with regards to instructional technology training are not being 

met. If we can address and meet the different needs of teachers, we should see an 

increased use of instructional technology in the classroom (Norris et al., 2000).   

Teachers’ level of technology use quantifies how teachers are using technology in 

their classroom and describes the academic achievement that results from the 

instructional technology practices (Moersch, 1999).  As teachers progress through levels 

of technology use instructional focus shifts from teacher-centered to learner-centered 

while the use of the technology shifts from emphasis on isolated uses to technology as a 

process, product and tool to enhance students’ critical thinking and help them to find 

solutions to real world problems. The literature shows that teachers’ technology level of 

use is at relatively low levels. Through effective staff development practices, peer 

support, administrative support and trial and error approaches teachers will be better able 

to address and improve their technology levels of use (Schechter, 2000).    

The literature illustrates that teachers acquire technology training from a wide 

variety of sources and methods.  When asked what types of resources were available and 

utilized by them, teachers respond that informal self-help activities are preferred (Lemke, 
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1998).  Other methods such as workshops and help desk technical support are also widely 

utilized when available.  When asked how they learn best, many teachers describe 

experiences that are very different from formal professional development activities in 

which they have recently been involved.  The literature shows that teachers tend to favor 

local, informal learning opportunities such as independent learning and peer tutoring.  

Due to ineffective practices, many teachers are conducting technology training on their 

own, while many other teachers are utilizing peer collaboration and other informal group 

activities.   

The literature shows that teachers’ perceptions of effective technology training 

methods are similar for all educators. Robinson’s (2002) research examined teachers’ 

perceptions of the effectiveness of the following methods for acquiring technology skill: 

credit classes, non-credit workshops, drop –in clinics/open labs, faculty/technology 

personnel support, peer support, online help, printed documentation, and trial and error. 

The research shows that technical and peer support are among the highest rated methods 

for acquiring technology skills. Credit courses are third among methods for acquiring 

technology skills. Unfortunately, schools and districts infrequently utilize many of the 

training methods that teachers feel are effective.    

The literature shows that additional research is needed into teacher’s perceptions 

and use of methods for acquiring technology integration skills.  Specifically, differences 

and commonalities among inservice educators' perceptions and utilization of methods for 

acquiring technology integration skills need to be more closely studied.  Information 

gained from further research into differences among (1) educator categories 

(administrator, elementary teacher, secondary teacher), (2) years of teaching experience, 
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and (3) levels of technology use can provide valuable information to school districts. 

Information gained from further research into teachers’ level of technology use will be 

useful when examining teachers’ perceptions and use of technology learning methods.  

Those teachers with high and low levels of technology use will provide valuable insight 

into the effectiveness and usage of certain technology learning methods.  Research is also 

needed into what methods inservice teachers utilize to acquire technology integration 

skills and why they use them. Do teachers utilize methods of learning technology 

integration skills that they feel are effective? Or do teachers utilize methods that are 

available to them locally?  Once effective training methods are identified, schools and 

districts can plan to incorporate these methods more readily into their staff development 

activities.  Schools and districts can use this information to better meet the technology 

staff development needs of teachers.  This study focused on administrators and teachers 

in two Texas school districts and attempts to provide further insight into the training 

methods those educators in these districts frequently utilize and perceive as most 

effective for learning technology integration skills. 
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CHAPTER 3  

RESEARCH METHODOLOGY 

Introduction 

This study attempts to describe (1) the methods of learning instructional 

technology that are being utilized by teachers and administrators (with staff-development 

responsibility) and (2) why these methods are being utilized in two Texas school districts. 

Data from School district 1, a north Texas suburban district, and School district 2, a small 

rural district, were examined for similarities and differences with respect to teachers’ use 

of methods for learning instructional technology. Teachers’ and administrators’ 

perceptions of effective training methods were also examined by the study.  Data was 

analyzed to gain insight into trends among educators.  This research focused on whether 

educator groups differ in their level of technology use based on years of teaching 

experience and educator category (administrator, elementary teacher, secondary teacher.  

The research also focused on whether or not teachers with different technology levels of 

use have different perceptions of technology training methods and use different 

technology training methods. 

Data was collected via an online survey.  This survey consisted of several sections 

including demographics, technology training methods, level of technology use (CBAM 1 

item), stages of adoption and technology level of use (LoTi – 50 item).  The online 

survey was administered to teachers and administrators during a time frame that was 

established by each district's superintendent or central office personnel.  The two groups 



 

 59

(administrators and teachers) were compared with respect to similarities and differences 

in training methods utilized.  The study also determined whether any difference existed 

between level of technology use and (1) participants’ use of a particular technology 

training method, (2) participant’ perception of a particular technology training method, 

(3) educator category (administrator, elementary teacher, secondary teacher) and (3) 

participants’ years of teaching experience. This chapter covers the following topics: 

identified population, identified sample, research questions, instrumentation, 

material/apparatus, pilot study, research design, data collection procedures, data analysis 

procedures, sequence of events and summary.  

Identified Population 

The population for this study is public school teachers and administrators in the 

K-12 classroom environment in two different Texas school districts. School district 1, a 

suburban north Texas school district, and school district 2, a small rural school district.   

Identified Sample 

A convenience sample of current teachers and administrators (with staff 

development responsibilities) who volunteer to participate was used for this study.  

Convenience sampling, or accidental sampling, is a sample that includes who happens to 

be available (Gay, 2003). The reasons for this convenience sample are two fold, 

proximity of districts and previous research studies.  Part of the sample included in this 

study was utilized in a prior research study. The study, conducted by Robinson (2002), 

examined the perceptions of preservice educators, inservice educators, and professional 

development personnel regarding effective methods for learning technology integration 

skills.  The current study focused on providing further insight into the methods of 
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learning technology integration skills that teachers/administrators perceive as effective 

and that they utilize most frequently. This study also compared teachers and 

administrators (with staff development responsibility) from two different types of school 

districts – rural and suburban. Differences among teachers' and administrators' (with staff 

development responsibility) perceptions and use of technology training methods as well 

as their reasons for attending certain training methods in both districts were examined.  

The study also explored possible relationships between level of technology use and (1) 

teachers' use and perception of a particular training method, (2) educator category, and 

(3) teachers' years of experience. 

Teachers and administrators from two Texas school districts, school district 1 and 

school district 2, were asked to complete the online survey. 

Research Questions 

The following research questions were examined: 

1. Do teachers and administrators have differing technology levels of use?   

2. Do teachers with different technology levels of use have different perceptions 

of technology training methods and use different technology training 

methods? 

3. Do teachers with differing years of teaching experience have different 

technology levels of use? 

Instrumentation 

This study investigated the methods of learning instructional technology that are 

perceived as most effective and that are being utilized by teachers and administrators 

(with staff development responsibility).  Data relating to technology training methods, 
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technology level of use, stages of adoption and demographics were obtained for this 

study.  A new survey was compiled to obtain the needed data. This survey utilized 

instruments and questions adapted from previously used and established surveys.  

The technology training methods questions were taken from Robinson’s study 

(2002) of the perceptions of preservice educators, inservice educators, and professional 

development personnel regarding effective methods for learning technology integration 

skills. These questions were supplemented to provide information on the frequency that 

educators utilize certain learning methods. Additional questions pertaining to the reasons 

for utilizing particular technology training methods were also developed.   

Robinson (2002) derived her technology training methods questions from the 

Computer Competence Skills questionnaire that was developed by Philip Davis (1999) at 

Cornell University.  Technology-training methods included in the questionnaire include: 

credit classes, non-credit workshops, drop-in clinics, faculty support, peer support, online 

help, printed documentation, and trial and error.  This questionnaire consisted of eight 

Likert scale items, addressing training methods.  The scale designed by Davis (1999) had 

a reliability of .85.  

Technology Level of Use instruments were utilized in the study. Griffin and 

Christensen's (1999) Level Of Use was utilized to provide information regarding 

educators’ level of technology use.  Level of Use is a self-assessment instrument adapted 

from the Concerns-Based Adoption Model (CBAM).  The Concerns-Based Adoption 

Model (CBAM) was developed by Hall and Rutherford (1974) for the study of adoption 

of any new educational innovation. The Level of Use designations are applicable for the 

adoption of an educational innovation. The instrument is a quick self-assessment measure 
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based on one item; and is targeted toward describing behaviors of innovators as they 

progress through various levels of use --from non-use, to managed-use, and finally to 

integrating-use of technology. The instrument is based on the eight levels of use defined 

in the Levels of Use Chart (Loucks, Newlove, & Hall, 1975). The levels of use are: (0) 

Non-Use, (I) Orientation, (II) Preparation, (III) Mechanical Use, (IVA) Routine, (IVB) 

Refinement, (V) Integration, and (VI) Renewal. The instrument is time efficient to use as 

an indicator of an educator's progress along a technology utilization continuum. Since the 

Concerns-Based Adoption Model - Levels of Use is a single item survey; internal 

consistency reliability measures cannot be calculated for data gathered through it. The 

Level of Technology Integration (LoTi) Questionnaire was also utilized to provide 

information on educators’ level of technology use. The LoTi Questionnaire is based on 

the LoTi Framework developed by Moersch (1994) to measure authentic classroom 

technology use. The questionnaire consists of 50 items.  The measurement not only 

measures a teachers’ level of technology implementation in the classroom but their 

Personal Computer Use (PCU) and Current Instructional Practices (CIP) as well.  The 

LoTi Questionnaire has been tested for reliability, internal consistency, and validity. 

Reliability measures from this study found the LoTi Questionnaire to have an overall 

reliability coefficient of .94.  Each subscale’s reliability ranged from .59 -.86.  Reliability 

measures taken from this survey find that the LoTi Questionnaire is a reliable instrument 

for measuring levels of technology use.  

Stages of adoption of technology, developed by Christensen (1997), is a quick self 

assessment instrument that measures the impact of information technology training and 

trends over time.  The instrument is derived from Russell’s (1995) original stages utilized 
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in his research assessing adult learning utilizing electronic mail.  Russell’s stages include 

(1) awareness, (2) learning the process, (3) understanding the application of the process, 

(4) familiarity and confidence, (5) adaptation to other contexts, and (6) creative 

applications to new contexts. Christensen adapted these stages to make them more 

applicable to any technology application.  Since the Stages of Adoption of Technology is 

a one-item survey, internal consistency reliability measures are unable to be calculated.  

A Pearson product-moment correlation coefficient ranging from .91- .96 for elementary 

and secondary teachers was calculated on the instrument during previous studies 

(Christensen and Knezek, 2001; Knezek and Christensen, 1999).  The instrument has 

proven to be a time efficient, reliable, valid indicator of an educator's technology 

integration progress. 

A new survey was constructed that combined the previously mentioned 

questionnaires with additional demographic questions.  This new survey was constructed 

by the researcher and administered online.  The first part of the survey elicited 

demographic data.  The demographic data that was collected included gender, age, 

highest degree received, years of teaching experience, grade level teaching assignment, 

hours of professional development during the last year, hours of professional 

development during the last five years, hours per week students used computers for the 

respondent’s class, and whether or not the administrator or teacher has a computer at 

home. Even though all of the demographic data was not analyzed, it may be used for 

future research studies. The second part of the survey was adapted from Robinson’s 

(2002) technology method training questions based on Davis’s (1999) eight computer 

competence questions. These questions addressed the perceived effectiveness of methods 
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for learning technology integration skills as well as the frequency of utilization.  

Questions addressing the reasons for frequency of utilization were also included in this 

section. The third part of the survey was comprised of the level of technology use 

instruments, and stages of adoption.  Both the Level of Use  (Griffin and Christensen, 

1999) and the LoTi Questionnaire were utilized in this section.  Data from this section 

provided a measure of each educator's technology level of use. 

Material/Apparatus 

A "new" online survey, as described above, was constructed for data acquisition. 

This survey was housed on a server for data collection purposes.  Participants utilized the 

appropriate URL (uniform resource locator) to enter and complete the survey. Informed 

consent was acquired before participants were allowed to enter the survey. A computer 

with Internet connectivity was required to complete the survey. For those participants 

who have difficulties with Internet connectivity paper survey copies would have been 

made available.  

Pilot Study 

A pilot study was conducted for the study prior to administration to the sample 

population.  Selected teachers and administrators from Cypress-Fairbanks ISD were 

asked to complete the online survey.  Out of those asked a total of 10 educators 

completed the survey (8 classroom teachers, 2 administrators).  Due to the small number 

of participants in the study, data analysis was not conducted.  The pilot study did give the 

researcher valuable information regarding the feasibility of the online survey. This 

information included a more accurate time frame for taking the survey as well as 

confirmation of the feasibility of the online survey.  
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Research Design. 

This study constituted a descriptive study since it sought to answer questions 

about teachers’ current technology training practices and perceptions regarding effective 

methods for learning technology integration skills.  A survey was used to collect various 

descriptive data that was analyzed.  Relationships between pairs of quantifiable variables 

or pairs of quantifiable/categorical variables were also examined through correlational 

analysis.  Correlation coefficients were calculated and statistical significance determined 

between level of technology use and (1) administrators'/teachers' use and perceptions of a 

particular technology learning method, (2) educator category, and (3) teachers' years of 

teaching experience. Data collected was utilized to analyze similarities/differences 

between the two school districts. 

Categorical and quantifiable data obtained in this study included educator type 

(administrator - with staff development responsibility versus teacher), years of teaching 

experience, grade level teaching assignment, stages of adoption and technology level of 

use. The training methods for learning technology integration skills that were investigated 

included credit classes, workshops, open computer labs, technology personnel support, 

peer support, online help, printed documentation, and trial and error.  Administrators' and 

teachers' perceptions of the effectiveness and their utilization of the various methods were 

quantified using participants' responses to a likert-scale item corresponding to each 

method.  
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Data Collection Procedures 

This was conducted utilizing data collection via an online survey. The online 

administration of the survey took approximately twenty to twenty-five minutes. The last 

four digits of the participant’s social security number were utilized to help identify 

duplicate entries and errors. This identification number proved valuable to delete the 

numerous duplicated entries.  Data was collected from teachers and administrators (with 

staff development responsibility) in School district 1 and School district 2 during the 

spring of 2003.  

A pilot study was conducted after the survey was created. The purpose of the pilot 

study was to test the online system to ensure that it was working correctly. Individuals 

from Cypress Fairbanks ISD were asked to participate in the pilot.   

All teachers and administrators (with staff development responsibility) from the 

School district 1 and School district 2 were asked to participate in the online surveys. 

Permission was acquired from the superintendent or central office personnel for each 

district, teachers and administrators were asked to voluntarily participate in the online 

survey by their superintendents or central office personnel.  Each request was done in 

person or email, with follow up e-mails and other written requests. Superintendents’ 

follow through with teachers and administrators was noted and documented. The 

emphasis that was placed on the survey by each superintendent or central office 

personnel had an effect on the total number of teachers and administrators who 

voluntarily participated in the study. Respondents’ demographic data was closely 

examined with reported AEIS 2001-2002 district demographic data to ensure that those 

voluntarily participating were not atypical.   
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During each districts’ window of administration, data was monitored to ensure a 

smooth collection.  Reminders of the upcoming survey window were sent to each districts 

superintendent or central office personnel via e-mail. Technical assistance was provided 

via e-mail and phone support for those individuals who required it.  Feedback on the 

number of surveys completed by personnel within each district was provided to each 

superintendent or central office personnel.  A copy of each districts’ results will be made 

available to the superintendents or central office personnel.  Individual teachers will not 

be referenced to protect their confidentiality.   

An application for the Approval of Investigation Involving Human Subjects was 

submitted and approved by the University of North Texas Institutional Review Board 

(IRB) before data acquisition took place. 

Data Analysis Procedures 

The study is a descriptive study based on survey data.  Data collected through the 

survey was compiled using tallies and percentages.  Correlation coefficients were 

calculated to indicate degree of the relationship between selected pairs of quantifiable 

variables and categorical variables.  The statistical significance of these relationships was 

reported, with alpha set a p<.05..  Chi Square was utilized to show differences between 

groups and subgroups. Differences between the groups were also analyzed through a 

analysis of variance for significant difference.  

Sequence of Events 

1. Creation of online survey – loaded onto servers, URL acquired, etc. 

2. Permission from IRB 

3. Pilot study conducted 
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4. Permission ascertained from superintendents or other administrative 

personnel 

5. Administration of online survey – follow up, technical assistance provided 

6. Data analysis 

7. Report of findings 

Summary 

Teachers and administrators (with staff development responsibilities) from School 

district 1 and School district 2 were surveyed about the perceived effectiveness and 

utilization of various technology learning methods.  Teachers and administrators were 

compared/contrasted, along with various subgroups based on years of teaching 

experience, educator category, and technology levels of use. Data from each school 

district was also compared/contrasted.  Data was analyzed using frequencies, 

percentages, correlation coefficients, and Chi Square. The results of this study are 

intended to provide school districts with information regarding educators’ technology 

training methods preferences, utilization, and rationale for use. Based on this information, 

school districts will be better equipped to meet the technology staff development needs of 

their teachers so that they are able to effectively integrate technology into the curriculum. 
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CHAPTER 4 

PRESENTATION OF DATA 

Introduction 

This study examined (1) the methods of learning instructional technology that are 

being utilized by teachers and administrators (with staff-development responsibility) and 

(2) why these methods are being utilized in two school districts in Texas. Demographic 

data, as well as findings for each research question, are presented in this chapter.  The 

following research questions were examined by the study:  

1. Do teachers and administrators have differing technology levels of use?  

2. Do teachers with different technology levels of use have different perceptions 

of technology training methods and use different technology training 

methods? 

3. Do teachers with differing years of teaching experience have different 

technology levels of use? 

Description of Subjects 

A total number of 259 teachers and administrators completed the online survey.  

Two hundred twenty nine K-12 classroom teachers and 30 building administrators 

participated in the study.  Teachers and building administrators were asked to complete 

the online survey by their respective superintendents and or/central office administrators. 

Response rates from each of the districts were acceptable for data analysis.  Out 

of a possible 724 classroom teachers and 34 building administrators from school district 
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1, 210 (29%) classroom teachers and 11(32.35%) building administrators completed the 

online survey. Out of a possible 48 classroom teachers and 4 building administrators from 

school district 2, 34 (70.83%) classroom teachers and 4 (100%) building administrators 

completed the online survey.  

Obtained demographic data from the online survey was compared with 

information reported by the districts on Academic Excellence Indicator System (AEIS) 

2001-2002 reports to ensure that the sample population was a representative sample of 

the district.  Variables such as gender, highest degree held, and teachers’ years of 

teaching experience were examined from the classroom teacher sample population and 

compared with reported data from each district.  The researcher noted that since the AEIS 

report was not available for the same school year as the sample population, slight 

differences in demographics were expected. Comparisons showed that the demographic 

data of the sample populations for both districts was not atypical of the districts reported 

data.  Table 1 illustrates the comparison of the two sets of data in percents.   

 

Table 1  

Comparison of sample population to AEIS 2001-2002 report 

School District 2 Sample Population AEIS 2001-2002 report 
Gender 

Male 
Female 

 

 
88.2% 
11.8% 

 
75% 
25% 

Highest Degree Held 
No degree 
Bachelors 
Masters 
Doctorate 
 

 
0% 
67.6% 
32.4% 
0% 

 
0% 
69.2% 
30.8% 
0% 
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Teachers by Years of Experience 
Beginning teacher 
1-5 years of experience 
6-10 years of experience 
11-20 years of experience 
over 20 years of experience 
 

 
2.9% 
35.3% 
14.7% 
17.6% 
29.4% 

 
10% 
26% 
10% 
24% 
29% 

School District 1 
 

Sample Population AEIS 2001-2002 report 

Gender 
Male 
Female 

 

 
89.5% 
10.5% 

 
81.8% 
18.2% 

Highest Degree Held 
No degree 
Bachelors 
Masters 
Doctorate 

 

 
0% 
67.6% 
29% 
1.9% 

 
.5% 
72.2% 
26.7% 
.6% 

Teachers by Years of Experience 
Beginning teacher 
1-5 years of experience 
6-10 years of experience 
11-20 years of experience 
over 20 years of experience 
 

 
1% 
32.9% 
28.1% 
19.5% 
18.6% 

 
7.5% 
39.9% 
18.5% 
20.2% 
13.9% 

 

Research Question 1 

Research question 1 asked, “Do teachers and administrators have differing 

technology levels of use?” The null hypothesis stated, “There is no significant difference 

between teachers and administrators technology levels of use.”  

 Hypothesis 1 was tested using an analysis of variance (ANOVA) and post hoc 

tests (Scheffe) to determine any significance.  Due to the small number of administrators 

(N=15) chi square was unable to be utilized to compare frequencies among the different 

categories for the different groups.  Administrators’ (category 3), elementary teachers’ 

(category 1) and secondary teachers’ (category 2) mean scores on several variables 
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related to technology levels of use were examined to find any significant difference.   The 

researcher looked at the following variables for significance among groups: 

technology levels of use (CBAM 1 item instrument), stages of adoption (stages), factor 1 

(determined from LoTi 50 item factor analysis – critical thinking skills), factor 2 

(determined from LoTi 50 item factor analysis – technology tool skills), factor 3 

(determined from LoTi 50 item factor analysis – lesson design strategies), and technology 

levels of use (LoTi 50 item instrument).   

A factor analysis was performed on the Levels of Technology Integration 

instrument (LoTi instrument).  Three factors were identified during the analysis. Once the 

factors were identified, relationships among questions in each factor were examined.  

Questions from the LoTi instrument identified in factor 1 shared commonalities for 

critical thinking skills, factor 2 shared commonalities for technology tool skills, while 

factor 3 shared commonalities for lesson design skills.  Educator groups were further 

analyzed based on these three factors to see if any relationships existed. 

The following tables , report the results of the ANOVA and post hoc statistics.  
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Table 2  
Reported ANOVA measures for variables between educator categories  

ANOVA

10.489 2 5.244 2.260 .106
594.183 256 2.321
604.672 258

10.187 2 5.094 3.942 .021
330.824 256 1.292
341.012 258

.059 2 .030 .236 .790
32.060 256 .125
32.119 258
30.668 2 15.334 17.294 .000

224.332 253 .887
255.000 255

4.983 2 2.492 2.521 .082
250.017 253 .988
255.000 255

88.733 2 44.367 67.510 .000
166.267 253 .657
255.000 255

28.444 2 14.222 9.086 .000
400.684 256 1.565
429.127 258

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

CBAM

STAGES

WEIGHTED

REGR factor score
1 for analysis    1

REGR factor score
2 for analysis    1

REGR factor score
3 for analysis    1

Level

Sum of
Squares df Mean Square F Sig.

 
Table 2 illustrates that there is a significant difference between educator 

categories mean scores on several of the examined variables.  A significant difference 

was found between educator categories mean scores on technology levels of use 

(CBAM), stages of adoption, factor 1 (critical thinking skills), factor 3 (lesson design 

strategies), and technology levels of use (LoTi 50 item instrument).  

Post Hoc statistics further illustrate the significant differences between educator 

categories mean scores.  Tables 3-7 further describe the significant relationship between 

each of the examined variables and educator categories.   
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Table 3  

Educator category mean scores comparisons based on CBAM (technology levels of use) 

CBAM

Scheffea,b

85 5.31
159 5.51 5.51

15 6.20
.854 .164

CATEGORY
2
1
3
Sig.

N 1 2
Subset for alpha = .05

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 35.410.a. 

The group sizes are unequal. The harmonic mean
of the group sizes is used. Type I error levels are
not guaranteed.

b. 

 
Table 4 

Educator category mean scores comparisons based on Stages of adoption 

 
STAGES

Scheffea,b

85 4.86
159 4.91

15 5.73
.985 1.000

CATEGORY
2
1
3
Sig.

N 1 2
Subset for alpha = .05

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 35.410.a. 

The group sizes are unequal. The harmonic mean
of the group sizes is used. Type I error levels are
not guaranteed.

b. 
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Table 5 

Educator category mean scores comparisons based on factor 1 (critical thinking skills) 

 
REGR factor score   1 for analysis    1

Scheffea,b

84 -.0900162
157 -.0843838

15 1.3873074
1.000 1.000

CATEGORY
2
1
3
Sig.

N 1 2
Subset for alpha = .05

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 35.319.a. 

The group sizes are unequal. The harmonic mean
of the group sizes is used. Type I error levels are
not guaranteed.

b. 

 
Table 6 

Educator category mean scores comparisons based on factor 3 (lesson design strategies) 

 
REGR factor score   3 for analysis    1

Scheffea,b

157 -.2124421
84 -.0194721
15 2.3326050

.607 1.000

CATEGORY
1
2
3
Sig.

N 1 2
Subset for alpha = .05

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 35.319.a. 

The group sizes are unequal. The harmonic mean
of the group sizes is used. Type I error levels are
not guaranteed.

b. 
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Table 7 

Educator category mean scores comparisons based on Technology Levels of Use  (LoTi 
instrument) 
 

Level

Scheffea,b

85 3.9882
159 4.1132

15 5.4667
.915 1.000

CATEGORY
2
1
3
Sig.

N 1 2
Subset for alpha = .05

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 35.410.a. 

The group sizes are unequal. The harmonic mean
of the group sizes is used. Type I error levels are
not guaranteed.

b. 

 
The preceding tables illustrate significant differences (p<.05) between the means 

of different educator categories (administrators, elementary teachers, and secondary 

teachers) on several of the variables. Differences between the means of the categories and 

technology levels of use (CBAM 1 item) were found.  Secondary teachers (mean = 5.31) 

scored significantly lower on their technology levels of use (CBAM – 1 item) than both 

administrators (mean= 6.20) and elementary teachers (mean = 5.51). On stages of 

adoption (stages), administrators (mean = 5.73) scored significantly higher than both 

elementary (mean=4.91) and secondary (mean =4.86) teachers did.  Administrators’ 

scores differed from both elementary and secondary teachers on factor 1( critical 

thinking).  Direction of the administrator scores was determined to be positive, based on 

the sum of the scores for factor 1.  As a result, administrators scored higher than both 

elementary and secondary teachers on factor 1(critical thinking).  On factor 3 (lesson 
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design strategies), administrators’ scores differed from both elementary and secondary 

teachers.  Further investigation showed this to be a negative relationship.  Therefore, 

elementary and secondary teachers scored higher than administrators on factor 3 (lesson 

design strategies).  Levels of technology use (LoTi – 50 item ) was found to be much 

higher for administrators (mean =5.46)  than both elementary (mean=4.11) and secondary 

teachers (mean =3.98).  

Based on the statistical significance of the data, the null hypothesis that there is no 

significant difference between teachers and administrators technology levels of use was 

rejected.  The alternate hypothesis that there is a significant difference between teachers 

and administrators technology levels of use was accepted.   

Research Question 2 

Research question 2 asked, “Do Teachers with different technology levels of use 

have different perceptions of technology training methods and use different technology 

training methods?” The null hypothesis stated, “There is no significant between teachers 

with different technology levels of use and their perceptions and utilization of technology 

training and methods.” 

Hypothesis 2 was tested utilizing chi-square to compare frequencies among 

groups.  Variables were categorized so that the appropriate statistical measure could be 

utilized.  Technology Levels of Use (LoTi – 50 item) was categorized into high levels of 

use (levels 1-4) and low levels of use (levels 5-8).  Moersch’s (1995) definition of 

acceptable technology level of use was utilized to make this distinction between the two 

levels.  Technology training methods utilized in the study to determine both perceptions 

and utilization were as follows: technology integration classes taken for credit hours, 
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non-credit workshops provided by school districts or outside consultants, drop-in clinics 

or open computer labs, technology personnel support, peer support, independent online 

help, reading printed documentation, and learning by trial and error.  Perceptions of 

technology training methods were also categorized into two different levels.  Perception 

ratings of a 1 and 2 were categorized as not effective (and assigned a value of 1) while 

ratings of 4 and 5 were categorized as effective (and assigned a value of 2).  Since a 

rating of 3 referenced no opinion (neutral), this rating was not assigned a value (and was 

referred to as missing in data).  Utilization of technology training methods was also 

categorized into two levels for statistical analysis.  Utilization ratings of not at all (value 

1), annually (value 2), and monthly (value 3) were assigned a category of low use (and 

assigned a value of 1).  Utilization ratings of weekly (4) and daily (5) were assigned a 

category of high use (and assigned a value of 2). In addition to categorizing of variables, 

different groups were also examined.  The researcher decided to examine differing 

categories in the following groups: all surveys, school district 1, school district 2, teacher 

surveys, school district 1 teachers, school district 2 teachers, elementary teachers, 

secondary teachers, and administrators.  Due to the low total number of administrators 

(N=15), comparisons could not be made among administrator groups.   

Due to the vast number of variables and the different groups examined, numerous 

chi square comparisons were calculated.  Those comparisons, which proved to be not 

significant, were omitted from this section.  However several comparisons were found to 

be significant among the groups. The following were significant differences in compared 

categories utilizing chi square.   
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Significant differences among groups when comparing technology levels of use 

and perceptions of technology training methods (i.e. technology integration classes taken 

for credit hours, non-credit workshops provided by school districts or outside consultants, 

drop-in clinics or open computer labs, technology personnel support, peer support, 

independent online help, reading printed documentation, and learning by trial and error) 

were found.  Following are the results for each significant comparison. 

For all surveys (N=260), a significant difference (p<.05) between high (comloti 5-

8) and low (comloti 1-4) technology levels of use and perceptions of independent online 

help (not effective -conline value 1.00 and effective- conline value 2.00) was found. 

Tables 8 and 9 explain this significance.  

Table 8 
Category counts for groups’ perceptions of learning through independent online help 
(not effective, effective) and technology levels of use (LoTi) – high low for all surveys 

CONLINE * COMLOTI Crosstabulation

Count

56 18 74
68 43 111

124 61 185

1.00
2.00

CONLINE

Total

1 through 4 5 through 8
COMLOTI

Total
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Table 9 
Significance of comparison between groups and their perceptions of learning through 
independent online help (effective, not effective) and technology levels of use (LoTi) – 
high, low for all surveys.  

Chi-Square Tests

4.174b 1 .041
3.547 1 .060
4.267 1 .039

.055 .029

4.152 1 .042

185

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
24.40.

b. 

 

According to tables 8 and 9, there is a significant difference between individuals 

in high and low categories of technology levels of use and their perceptions regarding the 

effectiveness of learning through independent online help.   

For all surveys (N=260), a significant difference (p<.05) between high (comloti 5-

8) and low (comloti 1-4) technology levels of use and perceptions of learning through 

trial and error (not effective -ctrialer value 1.00 and effective -ctrialer value 2.00) was 

found.  Tables 10 and 11 help to explain this significance difference between the groups. 

Table 10 
Category counts for groups’ perceptions of learning through trial and error (not 
effective, effective) and technology levels of use (LoTi) – high low for all surveys 

CTRIALER * COMLOTI Crosstabulation

Count

44 13 57
108 67 175
152 80 232

1.00
2.00

CTRIALER

Total

1 through 4 5 through 8
COMLOTI

Total
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Table 11 
Significance of comparison between groups and their perceptions of learning through 
trial and error (effective, not effective) and technology levels of use (LoTi) – high, low for 
all surveys. 

Chi-Square Tests

4.560b 1 .033
3.900 1 .048
4.786 1 .029

.037 .022

4.540 1 .033

232

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
19.66.

b. 

 

According to the preceding tables 10 and 11, there is a significant difference 

between individuals in high and low categories of technology levels of use and their 

perceptions regarding the effectiveness of learning through trial and error. 

For school district 1 (N=221), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and perceptions of 

technology integration classes taken for credit hours (not effective- comcc value 1.00 and 

effective-comcc value 2.00) was found. Tables 12 and 13 explain this significance. 

Table 12 
Category counts for groups’ perceptions of learning through technology integration 
classes taken for credit hours (not effective, effective) and technology levels of use (LoTi) 
– high, low for school district 1  

COMCC * COMLOTI Crosstabulation

Count

17 2 19
103 62 165
120 64 184

1.00
2.00

COMCC

Total

1 through 4 5 through 8
COMLOTI

Total
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Table 13 
Significance of comparison between groups and their perceptions of learning through 
technology integration classes taken for credit hours (effective, not effective) and 
technology levels of use (LoTi) – high, low for school district 1 

Chi-Square Tests

5.496b 1 .019
4.368 1 .037
6.531 1 .011

.021 .014

5.466 1 .019

184

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
6.61.

b. 

 

According to tables 12 and 13, there is a significant difference between 

individuals in high and low categories of technology levels of use and their perceptions 

regarding the effectiveness of learning through technology integration classes taken for 

credit hours in school district 1. 

For school district 1 (N=221), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and perceptions of learning 

through drop-in clinics or open computer labs (not effective -clabs value 1.00 and 

effective -clabs value 2.00) was found.  Tables 14 and 15 explain this significance. 
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Table 14 
Category counts for groups’ perceptions of learning through drop-in clinics or open 
computer labs (not effective, effective) and technology levels of use (LoTi) – high, low for 
school district 1  

CLABS * COMLOTI Crosstabulation

Count

42 12 54
66 41 107

108 53 161

1.00
2.00

CLABS

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 15 
Significance of comparison between groups and their perceptions of learning through 
drop-in clinics or open computer labs (effective, not effective) and technology levels of 
use (LoTi) – high, low for school district 1 
 

Chi-Square Tests

4.210b 1 .040
3.513 1 .061
4.375 1 .036

.051 .029

4.184 1 .041

161

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
17.78.

b. 

 

Tables 14 and 15 illustrate that there is a significant difference between 

individuals in high and low categories of technology levels of use and their perceptions 

regarding the effectiveness of learning through drop-in clinics or open computer labs in 

school district 1. 

For school district 1 (N=221), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and perceptions of learning 
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through trial and error (not effective -ctrialer value 1.00 and effective -ctrialer value 2.00) 

was found.  Tables 16 and 17 explain this significance. 

 
Table 16 
Category counts for groups’ perceptions of learning through trial and error (not 
effective, effective) and technology levels of use (LoTi) – high, low for school district 1 

CTRIALER * COMLOTI Crosstabulation

Count

40 12 52
89 58 147

129 70 199

1.00
2.00

CTRIALER

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 17 
Significance of comparison between groups and their perceptions of learning through 
trial and error (effective, not effective) and technology levels of use (LoTi) – high, low for 
school district 1 
 

Chi-Square Tests

4.519b 1 .034
3.829 1 .050
4.735 1 .030

.042 .023

4.496 1 .034

199

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
18.29.

b. 

 

According to the preceding tables 16 and 17, there is a significant difference 

between individuals in high and low categories of technology levels of use and their 

perceptions regarding the effectiveness of learning through trial and error in school 

district 1. 
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For all teachers (N=244), a significant difference (p<.05) between high (comloti 

5-8) and low (comloti 1-4) technology levels of use and perceptions of learning through 

drop-in clinics or open computer labs (not effective-clabs value 1.00 and effective -clabs 

value 2.00) was found.  Tables 18 and 19 help to explain this significance. 

Table 18 
Category counts for groups’ perceptions of learning through drop-in clinics or open 
computer labs (not effective, effective) and technology levels of use (LoTi) – high, low for 
all classroom teachers 
 

CLABS * COMLOTI Crosstabulation

Count

45 11 56
77 41 118

122 52 174

1.00
2.00

CLABS

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 19 
Significance of comparison between groups and their perceptions of learning through 
drop-in clinics or open computer labs (effective, not effective) and technology levels of 
use (LoTi) – high, low for all classroom teachers 
 

Chi-Square Tests

4.134b 1 .042
3.445 1 .063
4.332 1 .037

.051 .030

4.110 1 .043

174

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
16.74.

b. 
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Tables 18 and 19 illustrate that there is a significant difference between classroom 

teachers in high and low categories of technology levels of use and their perceptions 

regarding the effectiveness of learning through drop-in clinics or open computer labs.  

Significant differences among groups, when comparing technology levels of use 

and utilization of technology training methods (i.e. technology integration classes taken 

for credit hours, non-credit workshops provided by school districts or outside consultants, 

drop-in clinics or open computer labs, technology personnel support, peer support, 

independent online help, reading printed documentation, and learning by trial and error), 

were found.  Following are the results for each significant comparison. 

For all surveys (N=260), a significant difference (p<.05) between high (comloti 5-

8) and low (comloti 1-4) technology levels of use and utilization of technology personnel 

support (low use - cutsup value 1.00 and high use-cutsup value 2.00) was found.  Tables 

20 and 21 explain this significance. 

 
Table 20 
Category counts for groups’ utilization of learning through technology personnel support  
(low use, high use) and technology levels of use (LoTi) – high, low for all surveys  

CUTSUP * COMLOTI Crosstabulation

Count

130 51 181
45 32 77

175 83 258

1.00
2.00

CUTSUP

Total

1 through 4 5 through 8
COMLOTI

Total
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Table 21 
Significance of comparison between groups and their utilization of learning through 
technology personnel support (effective, not effective) and technology levels of use (LoTi) 
– high, low for all surveys 
 

Chi-Square Tests

4.433b 1 .035
3.841 1 .050
4.334 1 .037

.042 .026

4.416 1 .036

258

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
24.77.

b. 

 

Tables 20 and 21 illustrate that there is a significant difference between educators 

in high and low categories of technology levels of use and their utilization of learning 

through technology personnel support.  

For all surveys (N=260), a significant difference (p<.05) between high (comloti 5-

8) and low (comloti 1-4) technology levels of use and utilization of learning through 

independent online help (low use - cuonline value 1.00 and high use- cuonline value 

2.00) was found.  Tables 22 and 23 explain this significance. 

 
 
 
 
 
 
 
 
 
 
 



 

 88

Table 22 
Category counts for groups’ utilization of learning through independent online help (low 
use, high use) and technology levels of use (LoTi) – high, low for all surveys 

CUONLINE * COMLOTI Crosstabulation

Count

154 61 215
21 22 43

175 83 258

1.00
2.00

CUONLINE

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 23 
Significance of comparison between groups and their utilization of learning through 
independent online help (effective, not effective) and technology levels of use (LoTi) – 
high, low for all surveys 

Chi-Square Tests

8.530b 1 .003
7.517 1 .006
8.071 1 .004

.007 .004

8.496 1 .004

258

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
13.83.

b. 

 

Tables 22 and 23 illustrate that there is a significant difference between educators 

in high and low categories of technology levels of use and their utilization of learning 

through independent online help.  

For all surveys (N=260), a significant difference (p<.05) between high (comloti 5-

8) and low (comloti 1-4) technology levels of use and utilization of reading printed 

documentation (low use -cuprntdo value 1.00 and high use - cuprntdo value 2.00) was 

found.  Tables 24 and 25 explain this significance. 
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Table 24 
Category counts for groups’ utilization of learning through reading printed 
documentation (low use, high use) and technology levels of use (LoTi) – high, low for all 
surveys 
 

CUPRNTDO * COMLOTI Crosstabulation

Count

151 57 208
24 26 50

175 83 258

1.00
2.00

CUPRNTDO

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 25 
Significance of comparison between groups and their utilization of learning through 
reading printed documentation (effective, not effective) and technology levels of use 
(LoTi) – high, low for all surveys 
 

Chi-Square Tests

11.176b 1 .001
10.077 1 .002
10.600 1 .001

.001 .001

11.132 1 .001

258

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
16.09.

b. 

 

Tables 24 and 25 illustrate that there is a significant difference between educators 

in high and low categories of technology levels of use and their utilization of learning 

through reading printed documentation.  

For school district 1 (N=221), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and utilization of learning 
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through drop-in clinics or open computer labs (low use culabs value 1.00 and high use - 

culabs value 2.00) was found.  Tables 26 and 27 explain this significance. 

 
Table 26 
Category counts for groups’ utilization of learning through drop-in clinics or open 
computer labs (low use, high use) and technology levels of use (LoTi) – high, low for 
school district 1 
 

CULABS * COMLOTI Crosstabulation

Count

142 65 207
6 8 14

148 73 221

1.00
2.00

CULABS

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 27 
Significance of comparison between groups and their utilization of learning through 
drop-in clinics or computer labs (effective, not effective) and technology levels of use 
(LoTi) – high, low for school district 1 

Chi-Square Tests

3.928b 1 .047
2.851 1 .091
3.664 1 .056

.074 .049

3.910 1 .048

221

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

1 cells (25.0%) have expected count less than 5. The minimum expected count is
4.62.

b. 

 
Tables 26 and 27 illustrate that there is a significant difference between educators 

in high and low categories of technology levels of use and their utilization of learning 

through drop-in clinics or open computer labs for school district 1.  
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For school district 1 (N=221), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and utilization of 

independent online help (low use- cuonline value 1.00 and high use- cuonline value 2.00) 

was found.  Tables 28 and 29 explain this significance. 

Table 28 
Category counts for groups’ utilization of learning through independent online help (low 
use, high use) and technology levels of use (LoTi) – high, low for school district 1 
 

CUONLINE * COMLOTI Crosstabulation

Count

133 54 187
15 19 34

148 73 221

1.00
2.00

CUONLINE

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 29 
Significance of comparison between groups and their utilization of learning through 
independent online help (effective, not effective) and technology levels of use (LoTi) – 
high, low for school district 1 

Chi-Square Tests

9.485b 1 .002
8.303 1 .004
8.952 1 .003

.003 .002

9.442 1 .002

221

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
11.23.

b. 

 
Tables 28 and 29 illustrate that there is a significant difference between educators 

in high and low categories of technology levels of use and their utilization of learning 

through independent online help for school district 1.  
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For school district 1 (N=221), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and utilization of learning 

through reading printed documentation (low use- cuprntdo value 1.00 and high use -

cuprntdo value 2.00) was found.  Tables 30 and 31 explain this significance. 

 
Table 30 
Category counts for groups’ utilization of learning through reading printed 
documentation (low use, high use) and technology levels of use (LoTi) – high, low for 
school district 1 
 

CUPRNTDO * COMLOTI Crosstabulation

Count

133 52 185
15 21 36

148 73 221

1.00
2.00

CUPRNTDO

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 31 
Significance of comparison between groups and their utilization of learning through 
reading printed documentation (effective, not effective) and technology levels of use 
(LoTi) – high, low for school district 1 
 

Chi-Square Tests

12.446b 1 .000
11.117 1 .001
11.735 1 .001

.001 .001

12.389 1 .000

221

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
11.89.

b. 
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Tables 30 and 31 illustrate that there is a significant difference between educators 

in high and low categories of technology levels of use and their utilization of learning 

through reading printed documentation for school district 1.  

For teachers  (N=244), a significant difference (p<.05) between high (comloti 5-8) 

and low (comloti 1-4) technology levels of use and utilization of technology personnel 

support (low use -cutsup value 1.00 and high use -cutsup value 2.00) was found.  Tables 

32 and 33 explain this significance. 

Table 32 
Category counts for groups’ utilization of learning through technology personnel support 
(low use, high use) and technology levels of use (LoTi) – high, low for classroom 
teachers 
 

CUTSUP * COMLOTI Crosstabulation

Count

128 42 170
45 29 74

173 71 244

1.00
2.00

CUTSUP

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 33 
Significance of comparison between groups and their utilization of learning through 
technology personnel support (effective, not effective) and technology levels of use (LoTi) 
– high, low for classroom teachers 

Chi-Square Tests

5.242b 1 .022
4.564 1 .033
5.092 1 .024

.031 .017

5.221 1 .022

244

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
21.53.

b. 
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Tables 32 and 33 illustrate that there is a significant difference between teachers 

in high and low categories of technology levels of use and their utilization of learning 

through technology personnel support.  

For teachers  (N=244), a significant difference (p<.05) between high (comloti 5-8) 

and low (comloti 1-4) technology levels of use and utilization of independent online help 

(low use - cuonline value 1.00 and high use- cuonline value 2.00) was found.  Tables 34 

and 35 explain this significance. 

Table 34 
Category counts for groups’ utilization of learning through independent online help (low 
use, high use) and technology levels of use (LoTi) – high, low for classroom teachers 
 

CUONLINE * COMLOTI Crosstabulation

Count

152 52 204
21 19 40

173 71 244

1.00
2.00

CUONLINE

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 35 
Significance of comparison between groups and their utilization of learning through 
independent online help (effective, not effective) and technology levels of use (LoTi) – 
high, low for classroom teachers 

Chi-Square Tests

7.852b 1 .005
6.822 1 .009
7.323 1 .007

.007 .006

7.820 1 .005

244

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
11.64.

b. 
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Tables 34 and 35 illustrate that there is a significant difference between teachers 

in high and low categories of technology levels of use and their utilization of learning 

through independent online help.  

For teachers  (N=244), a significant difference (p<. 05) between high (comloti 5-

8) and low (comloti 1-4) technology levels of use and utilization of learning through 

reading printed documentation (low use-cuprntdo value 1.00 and high use -cuprntdo 

value 2.00) was found.  Tables 36 and 37 explain this significance. 

Table 36 
Category counts for groups’ utilization of learning through reading printed 
documentation (low use, high use) and technology levels of use (LoTi) – high, low for 
classroom teachers 

CUPRNTDO * COMLOTI Crosstabulation

Count

149 47 196
24 24 48

173 71 244

1.00
2.00

CUPRNTDO

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 37 
Significance of comparison between groups and their utilization of learning through 
reading printed documentation (effective, not effective) and technology levels of use 
(LoTi) – high, low for classroom teachers 

Chi-Square Tests

12.654b 1 .000
11.424 1 .001
11.805 1 .001

.001 .001

12.602 1 .000

244

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
13.97.

b. 
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Tables 36 and 37 illustrate that there is a significant difference between teachers 

in high and low categories of technology levels of use and their utilization of learning 

through reading printed documentation.  

For elementary teachers  (N=159), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and utilization of learning 

through peer support (low use -cupsup value 1.00 and high use -cupsup value 2.00) was 

found.  Tables 38 and 39 explain this significance. 

Table 38 
Category counts for groups’ utilization of learning through peer support (low use, high 
use) and technology levels of use (LoTi) – high, low for elementary classroom teachers 

CUPSUP * COMLOTI Crosstabulation

Count

78 23 101
36 22 58

114 45 159

1.00
2.00

CUPSUP

Total

1 through 4 5 through 8
COMLOTI

Total

  
Table 39 
Significance of comparison between groups and their utilization of learning through peer 
support (effective, not effective) and technology levels of use (LoTi) – high, low for 
elementary classroom teachers 
 

Chi-Square Tests

4.172b 1 .041
3.459 1 .063
4.091 1 .043

.046 .032

4.146 1 .042

159

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
16.42.

b. 
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Tables 38 and 39 illustrate that there is a significant difference between 

elementary teachers in high and low categories of technology levels of use and their 

utilization of learning through peer support.  

For elementary teachers  (N=159), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and utilization of 

independent online help (low use -cuonline value 1.00 and high use cuonline value 2.00) 

was found.  Tables 40 and 41 explain this significance. 

Table 40 
Category counts for groups’ utilization of learning through independent online help (low 
use, high use) and technology levels of use (LoTi) – high, low for elementary classroom 
teachers 

CUONLINE * COMLOTI Crosstabulation

Count

104 33 137
10 12 22

114 45 159

1.00
2.00

CUONLINE

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 41 
Significance of comparison between groups and their utilization of learning through 
independent online help (effective, not effective) and technology levels of use (LoTi) – 
high, low for elementary classroom teachers 
 

Chi-Square Tests

8.666b 1 .003
7.230 1 .007
7.870 1 .005

.009 .005

8.612 1 .003

159

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
6.23.

b. 
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Tables 40 and 41 illustrate that there is a significant difference between 

elementary teachers in high and low categories of technology levels of use and their 

utilization of learning through independent online help.  

For elementary teachers  (N=159), a significant difference (p<.05) between high 

(comloti 5-8) and low (comloti 1-4) technology levels of use and utilization of reading 

printed documentation (low use -cuprntdoc value 1.00 and high use -cuprntdo value 2.00) 

was found.  Tables 42 and 43 explain this significance. 

Table 42 
Category counts for groups’ utilization of learning through reading printed 
documentation (low use, high use) and technology levels of use (LoTi) – high, low for 
elementary classroom teachers 

CUPRNTDO * COMLOTI Crosstabulation

Count

101 29 130
13 16 29

114 45 159

1.00
2.00

CUPRNTDO

Total

1 through 4 5 through 8
COMLOTI

Total

 
Table 43 
Significance of comparison between groups and their utilization of learning through 
reading printed documentation (effective, not effective) and technology levels of use 
(LoTi) – high, low for elementary classroom teachers 

Chi-Square Tests

12.621b 1 .000
11.053 1 .001
11.566 1 .001

.001 .001

12.541 1 .000

159

Pearson Chi-Square
Continuity Correctiona

Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.

(2-sided)
Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Computed only for a 2x2 tablea. 

0 cells (.0%) have expected count less than 5. The minimum expected count is
8.21.

b. 
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Tables 42 and 43 illustrate that there is a significant difference between 

elementary teachers in high and low categories of technology levels of use and their 

utilization of learning through reading printed documentation.  

Based on the findings, the null hypothesis of no significant difference between 

teachers with different technology levels of use and their perceptions and utilization of 

technology training and methods was rejected.   The alternative hypothesis that there is a 

significant difference between teachers with different technology levels of use and their 

perceptions and utilization of technology training methods was accepted. . 

Additional Findings 

Descriptive statistics were utilized to describe the order for which participants 

ranked their perception and utilization for each technology training method. Table 44 

illustrates how each group rated technology integration classes taken for credit hours, 

non-credit workshops provided by school districts or outside consultants, drop-in clinics 

or open computer labs, technology personnel support, peer support, independent online 

help, reading printed documentation, and learning by trial and error.  For all groups, peer 

support, technology personnel support, learning by trial and error, and classes taken for 

credit hours were perceived as being effective ways to acquire technology integration 

methods.  Learning by trial and error, peer support, and technology personnel support 

were the most frequently utilized training methods for learning technology integration 

skills by all groups.   
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Table 44 

Ratings by participants of perceptions and utilization of technology training methods by 
groups 
 
All Surveys – Perceptions (Means) All Surveys – Utilization (Means) 

technology personnel support  4.23 
peer support 4.12 
classes taken for  credit hours  3.94 
learning by trial and error 3.65 
drop-in clinics or open computer labs 3.34 
non-credit workshops  3.32 
independent online help  3.18 
reading printed documentation 3.06 

learning by trial and error 3.93 
peer support  3.06 
technology personnel support  3.02 
reading printed documentation 2.49 
independent online help 2.10 
non-credit workshops 1.87 
drop-in clinics or open computer labs 1.85 
classes taken for credit hours 1.74 

Administrators’ – Perceptions (Means) Administrators’ – Utilization (Means) 

peer support  4.47 
technology personnel support 4.40 
learning by trial and error  4.20 
classes taken for credit hours  4.00 
non-credit workshops 3.87 
independent online help  3.60 
reading printed documentation 3.53 
drop-in clinics or open computer labs 3.27 

learning by trial and error 4.20 
peer support 3.20 
technology personnel support 3.13 
independent online help 2.67 
reading printed documentation 2.67 
non-credit workshops  2.33 
drop-in clinics or open computer labs  1.73 
classes taken for credit hours 1.67 
 

Elementary Teachers’ 
Perceptions(Means) 

Elementary Teachers’ Utilization 
(Means) 

technology personnel support  4.30 
peer support  4.15 
classes taken for credit hours  3.99 
learning by trial and error  3..54 
non-credit workshops  3.38 
drop-in clinics or open computer labs 3.32 
reading printed documentation 3.06 
independent online help  3.04 
 

learning by trial and error   3.93 
technology personnel support    3.12 
peer support   3.11 
reading printed documentation  2.47 
independent online help  2.00 
non-credit workshops   1.83 
drop-in clinics or open computer labs  1.83 
classes taken for credit hours   1.77 

Secondary Teachers’ Perceptions 
(Means) 

Secondary Teachers’ –Utilization 
(Means) 

peer support  4.12 
technology personnel support    4.07 
classes taken for credit hours   3.84 
learning by trial and error   3.77 
drop-in clinics or open computer labs 3.39 
independent online help  3.35 

learning by trial and error   3.88 
peer support  2.94 
technology personnel support    2.80 
reading printed documentation 2.52 
independent online help   2.20 
drop-in clinics or open computer labs 1.92 
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non-credit workshops  3.13 
reading printed documentation 3.0 

non-credit workshops   1.69 
classes taken for credit hours   1.69 

School district 1– Perceptions (Means) School district 1 – Utilization (Means) 

technology personnel support  4.31 
peer support  4.2 
classes taken for credit hours   3.93   
learning by trial and error   3.61 
non-credit workshops  3.33 
drop-in clinics or open computer labs 3.32 
independent online help  3.12 
reading printed documentation 3.10 
 

learning by trial and error   3.86 
technology personnel support  3.10 
peer support  3.06 
reading printed documentation 2.42 
independent online help  2.05 
drop-in clinics or open computer labs  1.86 
non-credit workshops  1.83 
classes taken for credit hours   1.72 

School district 2 – Perceptions (Means) School district 1 – Utilization (Means) 

classes taken for credit hours   3.97 
learning by trial and error   3.895 
peer support  3.89 
technology personnel support 3.76 
independent online help  3.5 
drop-in clinics or open computer labs 3.45 
non-credit workshops  3.32 
reading printed documentation 2.89 
 

learning by trial and error   4.37 
peer support  3.05 
reading printed documentation  2.95 
technology personnel support 2.53 
independent online help  2.45 
non-credit workshops  2.13 
classes taken for credit hours   1.82 
drop-in clinics or open computer labs 1.82 

 

Reasons for utilization of technology training methods were also examined using 

descriptive techniques for the different population groups (all surveys, teachers, 

administrators, elementary teachers and secondary teachers).   

The reasons for the selection of certain technology training methods reported 

across all surveys (N=259) were as follows : time – easy to fit into your schedule 

(76.8%); location of training (64.1%); required by your districts/campus (57.9%); fits 

with your learning style preference (57.5%); best method for learning the technology 

integration skill (38.2%); and other (8.5%). 



 

 102

Teachers (N=244) reported their reasons for selecting a certain technology 

training method were as follows: time- easy to fit into your schedule (77%); location of 

training (64.8%); required by your district/campus (59.4%); fits with your learning style 

(56.6%); best method of learning the technology integration skill (37.7%), and other 

(8.6%).  

Administrators (N=15) responded with their reasons for selecting a certain 

technology training method as follows: fits with your learning style (73.3%); time – easy 

to fit into your schedule (73.3%); location of training (53.3%); best method of learning 

the technology integration skill (46.7%); required by your district/campus (33.3%) and 

other (6.7%).  

Elementary teachers (N= 159) responded with their reasons for selecting a certain 

technology training method as follows:  time – easy to fit into your schedule (83%); 

location of training (67.9%); fits with your learning skill (65.4 %);  required by your 

district/campus (55.3%); best method for learning the technology integration skill 

(39.6%); and other (5.7%).   

Secondary teachers (N= 85) responses gave their reasons for selecting a certain 

technology training method as follows: required by your district/campus (67.1%); time – 

easy to fit into your schedule (65.9%); location of training (58.5%); fits with your 

learning skills (40%); best method of learning the technology integration skill (34.1%); 

and other (14.1%). 

Research Question 3 

Research question 3 asked, “Do teachers with differing years of teaching 

experience have different technology levels of use?” The null hypothesis stated, “There is 
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no significant differences between teachers with differing years of teaching experience 

and their technology levels of use.”  

 Hypothesis 3 was tested utilizing (1) chi square to determine if there was a 

significant difference in the frequencies among groups and (2) analysis of variance 

(ANOVA) to compare means between groups.  Several variables related to technology 

levels of use were tested.  These variables included levels of technology use (LoTi 50 –

item), levels of technology use (CBAM 1 item), stages of adoption (stages), factor 1 

(critical thinking), factor 2 (technology tool skills), factor 3 (lesson design strategies), 

weighted technology levels of use (based on LoTi – 50 questions), personal computer use 

(PCU), and current instructional practices (CIP).  Due to the nature of chi square, some 

variables were categorized for examination.  Technology levels of use (LoTi – 50 item) 

and technology levels of use (CBAM 1 item) were categorized into high levels of use 

(levels 1-4) and low levels of use (levels 5-8).  Moersch’s definition of acceptable level 

of use was utilized to make this distinction between the two levels.  Stages of adoption 

were categorized into low level (stages 1-3) and high level (4-6).  Teachers’ years of 

teaching experience was categorized (i.e.beginning teacher (0), 1-5, 6-10, 11-20, and 20 

+) based on AEIS 2002-2003 reported district data.   Data compared with chi square and 

ANOVA statistical procedures showed no significant differences between groups.  As a 

result, the null hypothesis that there is no significant difference between teachers with 

differing years of teaching experience and their technology levels of use was not rejected.  

The data gathered from this study did not indicate that there was a strong association 

between differing years of teaching experience and their technology levels of use.  
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Additional Findings 

Further examination of some the relationships between some of the variables 

provided insightful information.  Plot graphs of teachers’ personal computer use (PCU) 

and teachers’ age and teaching experience illustrated some interesting relationships.  The 

first plot map Figure 1 between teachers’ personal computer use score and their age 

showed that younger teachers tended to score high on their PCU, while older teachers 

could either score high or low.  The second plot map Figure 2 between teachers’ PCU 

and their teaching experience also showed a unique relationship. Teachers with less 

teaching experience tended to score high on their PCU, while there appeared to be no 

trend with those with more years of teaching experience (i.e. some scored high and some 

scored low).  
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Figure 1 

Teachers’ personal computer use score (PCU) and age 
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Figure 2 

Teachers’ personal computer use score and their teaching experience 
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Summary 

This study examined (1) the methods of learning instructional technology that are 

being utilized by teachers and administrators (with staff-development responsibility) and 

(2) why these methods are being utilized in two school districts –in Texas.   The 

following null hypotheses were tested: 

1. There is no significant difference between teachers and administrators 

technology levels of use.   

2. There is no significant between teachers with different technology levels of use 

and their perceptions and utilization of technology training and methods 

4. There is no significant difference between teachers with differing years of 

teaching experience and their technology levels of use. 
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A total of N=259 classroom teachers and administrators from two school districts 

participated in the study.  School district 1’s response rate of classroom teachers and 

administrators was 29% and 32% respectively.  For school district 2, classroom teachers 

responded at a rate of 71%, while administrators responded at an overwhelming 100%.  

The participants in the survey, across both districts, were mostly female (88.4%), and 

teaching experienced ranged from 0 to 41 years, with a mean equal to 11.98.  Most of the 

participants had a bachelor’s degree (63.8%) as the highest degree held, with a master’s 

degree held by 33% of the sample and doctorate held by 1.5% of the sample.  

Demographic data for participants in the study was compared with data reported by the 

two districts on the AEIS 2001-2002 report.  Demographic data such as gender, highest 

degree held, and teachers’ years of teaching experience were examined from the 

classroom teacher sample population and compared with reported data from each district.  

Results from this comparison showed that the sample population used in this study was 

not atypical to the respective populations. 

Classroom teachers and administrators differed significantly in their technology 

levels of use.   Significant differences (p<. 05) between the means of different groups 

(administrators, elementary teachers, and secondary teachers) were found for several of 

the variables. Secondary teachers scored significantly lower on technology levels of use 

(CBAM 1 item) than both administrators and elementary teachers.  On the other hand, on 

the levels of technology use (LoTi-50 item), administrators scored significantly higher 

than both elementary and secondary teachers.  Statistical significance called for the 

rejection of null hypothesis 1.   
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Teachers with different technology levels of use had different perceptions of 

technology training methods and used different technology training methods. Technology 

training methods examined in the study to determine both perceptions and utilization 

were as follows: technology integration classes taken for credit hours, non-credit 

workshops provided by school districts or outside consultants, drop-in clinics or open 

computer labs, technology personnel support, peer support, independent online help, 

reading printed documentation, and learning by trial and error.   

Statistical significance was found among groups and several of the technology 

training methods.  For all surveys, significant differences (p<. 05) between participants’ 

level of technology use and their perceptions of independent online help and learning 

through trial and error technology training methods were found.  For school district 1 

significant differences (p<. 05) between participants’ technology levels of use and their 

perceptions of technology integration classes taken for credit hours, drop-in clinics or 

open computer labs, and learning through trial and error technology training methods 

were found.  For all teacher surveys a significant difference (p<. 05) between 

participants’ technology levels of use and their perception of drop-in clinics or open 

computer labs technology training method was found. For all surveys, significant 

differences (p<. 05) between participants’ technology levels of use and their utilization of 

technology personnel support, independent online help, and reading printed 

documentation technology training methods were found. For school district 1, significant 

differences (p<. 05) between participants’ technology levels of use and their utilization of 

drop-in clinics or open computer labs, independent online help, and reading printed 

documentation technology training methods were found.  For all teachers, significant 
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differences (p<. 05) between participants’ technology levels of use and their utilization of 

technology personnel support, independent online help, and reading printed 

documentation technology training methods were found.  For elementary teachers, 

significant differences (p<. 05) between participants’ technology levels of use and their 

utilization of peer support, independent online help, and reading printed documentation 

technology training methods were found.  Based on these significant findings, null 

hypothesis 2 was rejected. There is a significant difference between teachers and 

administrators’ level of technology use and their perceptions and utilization of certain 

technology training methods. 

Since no significant data was found between teachers’ level of technology use and 

their teaching experience, null hypothesis 3 was accepted.  There is no significant 

difference between teachers with differing years of teaching experience and their 

technology levels of use. 
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CHAPTER 5 

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS 

Introduction 

This study adds to the limited research regarding teachers’ utilization of training 

methods for technology integration into the classroom.  Results of the study illustrate the 

technology learning methods that teachers attend and perceive as effective.  The goal of 

this study was to provide district personnel data that may be utilized when planning for 

more effective technology staff development.  School districts will be able to utilize this 

data when planning and reorganizing their staff development programs.  By providing 

insights into methods of technology learning that teachers utilize and perceive as 

effective, this data will help to provide more effective staff development programs. 

Teachers, who participate in effective technology staff development programs, will be 

better prepared to incorporate instructional technology into their classrooms. 

Discussion of Findings 

This study examined (1) the methods of learning instructional technology that are 

being utilized by teachers and administrators (with staff-development responsibility) and 

(2) why these methods are being utilized in two Texas school districts.  The following 

research questions were examined by the study.   

1. Do teachers and administrators have differing technology levels of use?   
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2. Do teachers with different technology levels of use have different perceptions 

of technology training methods and use different technology training 

methods? 

3. Do teachers with differing years of teaching experience have different 

technology levels of use? 

 
Research Question 1 

Educators’ had varying technology levels of use based on their educator 

categories.  Administrators tended to score much higher than both elementary and 

secondary teachers on their technology levels of use.  Secondary teachers tended to score 

lower than both elementary and administrators with respect to their technology levels of 

use.  Instruments utilized in this study identified critical thinking skills and lesson design 

skills as factors that contribute to an individual’s technology level of use.  Educator 

categories varied in their score on these skills.  Classroom teachers (both elementary and 

secondary) tended to score higher than administrators on lesson design skills while 

administrators tended to score higher than classroom teachers on critical thinking skills.  

Research Question 2 

Educators with different technology levels of use (high, low) did differ on their 

perceptions and utilization of technology training methods.  For all participants, those 

with different technology levels of use differed in their perceptions of independent online 

help and learning through trial and error technology training methods.  Educators with 

different technology levels of use in school district 1, a suburban district, differed on their 

perceptions of technology integration classes taken for credit hours, drop-in clinics or 
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open computer labs, and learning through trial and error technology training methods.  

Teachers with different technology levels of use differed on their perceptions of drop-in 

clinics or open computer labs technology training method.  Not only did educators with 

different technology levels of use differ on their perceptions of technology training 

methods, but they differed on their utilization of them as well.  All participants with 

different technology levels of use differed on their utilization of technology personnel 

support, independent online help, and reading printed documentation technology training 

methods.  Educators from school district 1 with different technology levels of use 

differed on their utilization of drop-in clinics or open computer labs, independent online 

help, and reading printed documentation technology training methods.  Teachers with 

different technology levels of use differed on their utilization of technology personnel 

support, independent online help, and reading printed documentation technology training 

methods.  Elementary teachers with different technology levels of use also showed some 

differences with respect to their utilization of peer support, independent online help, and 

reading printed documentation technology training methods.   

Results from the study showed that educators tend to use the technology training 

method that they perceive as most effective.  Participants in the survey ranked peer 

support, technology personnel support, classes taken for credit, and learning by trial and 

error as the most effective methods for learning technology integration.  They also tended 

to utilize learning by trial and error, peer support, and technology personnel support the 

most frequently for learning technology integration.  The only training method that was 

perceived as effective but not utilized frequently was classes taken for credit hours.  This 
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was probably due to the fact that credit classes were not offered as often as some of the 

independent learning opportunities, such as learning by trial and error.   

Participants gave a variety of reasons for utilizing certain technology training 

methods most frequently.  The most popular reason was that the method fit into their time 

schedule followed by the location of the training.  The least given reason was that it was 

the best method for learning the technology skill.   

Educator categories tended to differ on their rationale for utilizing certain 

technology training methods.  Administrators reported that it fit with their learning style 

followed by time (i.e. ease of fit into one’s schedule) as the most popular reasons for 

selecting technology training methods.  Elementary teachers felt that time (i.e. ease of fit 

into one’s schedule) and location of training were the most important reasons for utilizing 

certain training methods, while secondary teachers reported that the training being 

required by one’s district/campus followed by time (i.e. ease of fit into one’s schedule) 

were the most common responses.  

Research Question 3 

Teachers with differing years of teaching experience did not differ significantly 

on their technology levels of use. Even though teachers with varying years of teaching 

experience did not differ on their technology levels of use, interesting trends were noted 

in the data.  

The technology levels of use instrument that was utilized in the study also 

measured teachers’ personal computer use (PCU) and their current instructional practices 

(CIP).  The data showed that younger teachers tended to score high on their PCU, while 

older teachers scored either high or low.  A similar trend was also seen between teachers’ 
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years of teaching experience and their PCU.  Teachers with less teaching experience 

tended to score high on their PCU, while there seemed to be no trend with those with 

more years of teaching experience (i.e. some scored high and some scored low).  

Teachers new to the teaching field and those right out of college tended to have relatively 

high personal computer use skills.  Some teachers with more years of teaching experience 

had high personal computer use scores and others did not.  The researcher felt that this 

difference was due to the fact that those individuals who recently just graduated from 

college had to have high personal computer skills in order to meet college requirements 

and graduate, while those teachers with more years of teaching experience had to acquire 

their personal computer skills on their own (in their post-college years).     

Conclusions Exacted from the Findings  

When educators are asked about how they learn best, teachers usually describe 

informal experiences that are very different from the formal professional development 

activities in which they have been involved (Grant, 1996; McDiarmid and Kelley, 1997). 

Grant (1996) described formal professional development activities as workshop and 

classes.  Informal activities tend to favor more experimentation and self-instruction.  

These activities may include, but are not limited to, inquiry (through action research), 

observation (as part of peer coaching), mentoring, working alongside a technology 

specialist, use of a resource center, teacher collaboration, partnerships with businesses or 

universities, and other informal activities.  

Participants in the current study perceived peer support, technology personnel 

support, classes taken for credit hours, and learning by trial and error as the most 

effective methods for learning technology integration.  This study concurred with 
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Robinson’s (2002) findings in that peer tutoring and technical support were the two 

methods most perceived by educators as being effective methods for learning technology 

integration.  With the exception of classes taken for credit hours, the methods for learning 

technology integration that teachers perceived as being the most effective were primarily 

informal professional development activities.  These activities seem to be the quickest 

and most immediate for educators with limited time (Robinson, 2002).  Educators tend to 

have the most control over these types of activities and can tailor these methods to meet 

their specific individual needs. This research also supports Lemke’s (1998) findings that 

teachers and administrators tend to favor informal self-help activities.  Other activities 

that educators in the current study preferred were workshops that focused specifically on 

their needs and help desk technical support when available.   

According to Lemke (1998), educators go to a variety of resources to meet their 

technology integration needs.  Results from the current study show that educators tend to 

use the technology training method that they perceive as most effective.  As in Lemke 

(1998), this study found that teachers tend to utilize methods that were widely accessible 

and available to them locally.  It also found that educators tend to utilize learning by trial 

and error, peer support as in Catchings (2000) and Coley (1997), and technology 

personnel support as in Idio (2000) the most frequently for learning technology 

integration. 

The only training method in the current study that was perceived as effective but 

not utilized frequently was classes taken for credit hours.  This was probably due to the 

fact that credit classes were not offered as often as some of the independent learning 

opportunities, such as learning by trial and error. This study concurred with other 
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findings that educators tend to conduct most of their technology training on their own 

with informal professional development activities (FRSS, 1999; McDiarmid and Kelly, 

1997).  For many educators, professional development growth in instructional technology 

is an informal process of learning at the teachers’ own initiative rather than by a defined 

growth plan specified by others (Lemke et al, 1998).  

Participants in the current study gave a variety of reasons for utilizing certain 

technology training methods most frequently.  The most popular reason was that the 

method fit into their time schedule followed by the location of the training.  The least 

given reason was that it was the best method for learning the technology skill.  The most 

popular reasons stated by the participants were ones that help overcome the biggest 

barriers to technology integration.  Technical personnel support, which is a widely 

utilized effective method for learning technology and providing technology training, can 

be one of the biggest barriers to the integration of technology if it is lacking. Barriers to 

integration of technology in schools have been defined as lack of time, adequate 

resources, supportive leadership, and technical and pedagogical assistance (Smerdon, 

2000; Bray, 1999; and Lemke, 1998).  This study found that teachers most frequently 

utilize the technology training methods that help overcome these barriers to the 

integration of technology in their classroom.  

Educators with different technology levels of use (high, low) differ on their 

perceptions and utilization of technology training methods.  Specifically, this study found 

that educators with different technology levels of use differ in their perceptions of 

independent online help, and learning through trial and error technology training 

methods.  Those individuals with high technology levels of use seem to prefer 
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independent online help and learning through trial and error.  Robinson (2002) found that 

educators rated independent online help as an ineffective training method.  However, this 

study concluded that those teachers with higher technology levels of use feel that 

independent online help is more effective than those educators with low technology 

levels of use.  In order to use independent online help effectively, one must have the 

skills needed to find what they need.  Most educators with high technology levels of use 

have acquired the skills needed to effectively utilize independent online help to meet their 

specific needs.  Educators with different technology levels of use differ on their 

utilization of technology personnel support, independent online help, and reading printed 

documentation technology training methods. Those educators with high technology levels 

of use seem to prefer utilizing technology personnel support, independent online help, 

and reading printed documentation in contrast to those teachers with low technology 

levels of use.  Most of these activities are independent learning activities that can be 

tailored to meet the specific technical needs of the individual.  Educators with high 

technology levels of use seem to be better able to utilize these types of training methods 

more effectively.  

Researchers have found that the majority of educators are at lower technology 

levels of use (Lemke et al, 1998; Moersch, 1995).  By examining educators’ technology 

levels of use, one can get a good idea of the levels of technology use that teachers can 

demonstrate.  These levels range from non-use (Level 0), to awareness (Level 1), to 

exploration (Level 2), to infusion (Level 3), to integration – mechanical (Level 4A), to 

integration – routine (Level 4B), to expansion (Level 5), and to refinement (Level 6).  As 

educators progress through technology levels of use, their instructional focus tends to 
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shift from being more teacher-centered to more learner-centered (Moersch, 1995).  

Moersch (1995) found that most educators (69%) were functioning at a technology level 

of use of 1 or 2.  He also found that only 14% of educators were at the target level of 4a 

and above.  This study found only 24% of educators at a technology level of use of 1 or 2 

and 32% at the target level 4a and above.  Educators do seem to be making progress 

integrating instructional technology into their classrooms.  This study supports 

Schetcher’s (2000) research that teacher trial and error, use of manuals and other 

literature, administrative support, and the help of others tend to increase educators’ 

technology level of use.  

Based on the current study, educators in different categories differ in their 

technology levels of use.  Administrators tend to score much higher than both elementary 

and secondary teachers on their technology levels of use.  This contradicts Moersch’s 

(1995) findings that most administrators are at a level 1 (awareness), while the 

predominant levels of technology level of use for teachers are at a level 2 (exploration).  

Administrators seem to have drastically improved their technology levels of use since 

Moersch’s findings in 1995.  Secondary teachers, according to the current study, tend to 

score lower than both elementary and administrators with respect to their technology 

levels of use. 

Instruments utilized in the current study identify critical thinking skills and lesson 

design skills as factors that contribute to individuals’ technology levels of use.  Educator 

categories appear to vary in their scores on these skills.  Classroom teachers (both 

elementary and secondary) tend to score higher than administrators on lesson design 

skills, while administrators tend to score higher than classroom teachers on critical 
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thinking skills.  The differences in these two factors can be compared to the necessary 

skills for each educator category to be successful in their respective jobs.  Administrators 

face problems daily with which they need to think critically in order to solve.  Given the 

nature of their jobs, it is not a surprise to the researcher that administrators appear to 

score higher on critical thinking skills.  Teachers must be effective lesson planners in 

order to assist their students in the acquisition of necessary skills and experiences.  

Therefore, it is not surprising that teachers appear to score higher on lesson design skills 

than administrators.  

As suggested by the current study, educators with varying years of teaching 

experience and age tend to score differently on their personal computer use.  Younger 

teachers and those with less years of teaching experience tend to have relatively high 

personal computer use scores.  Those teachers with more years of teaching experience 

may or may not have acquired high personal computer use skills.  This may be due to the 

fact that younger teachers are able to acquire these skills through their education and 

teacher preparation programs.  Those teachers with more years of teaching must acquire 

these skills on their own.  Some experienced teachers allocate time and take advantage of 

opportunities needed to acquire these skills, while others do not.  This supports 

Smerdon’s (2000) findings that those teachers with less teaching experience are more 

likely than experienced teachers to indicate that their education prepared them for 

technology integration.  Even though these younger teachers have higher personal 

computer use skills, it does not translate directly into these teachers having a higher 

technology level of use than those with more years of teaching experience.  Teachers 
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need more than training on technology skills to be effective integrators of instructional 

technology.   

Inferences for Educational Practices Drawn from the Study  

Based on the results of this study, several recommendations are offered for 

individuals and districts involved with providing effective instructional technology staff 

development programs. 

1. School districts and staff development personnel need to focus on 

providing effective resources that aid informal processes for acquiring 

technology integration skills that educators tend to prefer. 

2. School districts and staff development personnel need to provide 

professional development activities that help teachers to overcome the 

barriers to the integration of instructional technology.    

3. School districts and staff development personnel need to encourage 

access to technology personnel support, independent online help, and 

reading printed documentation.  Those educators with high technology 

levels of use tend to utilize these types of training methods frequently.  

Educators must be encouraged to access these methods and provide 

credit for utilizing these types of training methods. 

4. School districts and staff development personnel need to provide 

opportunities for teachers with more years of teaching experience to 

acquire technology skills.  However, they need to spend most of the 

time on teaching the integration skills necessary to successfully 

integrate technology into the classroom.  Teachers require more than 
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just technology skills in order to successfully integrate instructional 

technology into their classrooms.  

5. Limit the number of workshops that are offered to teachers.  Teachers 

do not seem to find these to be effective, and they are utilized 

infrequently.  Spend more time providing opportunities for teachers to 

engage in peer support and other more independent immediate learning 

opportunities.  

6. Provide adequate technology personnel and peer collaboration 

opportunities as a means for educators to acquire needed assistance.  

Educators feel that courses taken for credit are effective.  Make sure 

that these opportunities are available with needed follow-up assistance.  

7. Provide adequate release time or professional development credit hours 

for those educators who are providing peer collaboration opportunities 

for other educators.  This can be quite time intensive for educators and 

may be conducted primarily after hours, needed compensation in terms 

of credit or release time is needed.  

Recommendations for further study 

Based on the results of this study, several recommendations are given for further 

studies.  

1. Due to the small number of teachers from a rural district, no real significant 

difference was found between educators from a rural and suburban district.  

This study needs to be replicated with a larger sample population of rural 
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educators to establish whether or not there is any significant difference 

between these two types of districts.  

2.  Because the number of administrators in this study was small, there is a need 

to conduct the same study with a larger number of administrators, in order to 

validate the findings of this study and see whether the trends noted are the 

same.   

3. Conduct a detailed study that describes the types and frequency of training 

opportunities that districts are offering.  Conduct a similar survey to find if 

teachers perceive these training opportunities as effective and whether or not 

these opportunities are being utilized.  This will provide valuable insight into 

whether or not teachers’ needs regarding instructional technology staff 

development are being met.  
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Training Methods for Learning Technology Integration Skills 
Research prepared for the Doctoral Degree in Curriculum and Instruction  

in the Department of Teacher Education at the University of North Texas   ~Darlene A. Griffin  
 
ID:   Your ID is the last four digits of your social security #.  

            Choose Location Choose Campus Choose Category

Part I  

Age:              Gender:           Highest degree received:    

Years of teaching experience:    Current Level:   

Do you have a computer at home?   

Do you have access to the World Wide Web at home?    

Estimated total number of hours of instruction in technology integration in the past 12 months.  
  

In the past 5 years, approximately how many hours have you spent in workshops courses, or other training/staff 
development sessions have you completed on technology integration?   

My students use the computer approximately  hours per week for curricular assignments in my classroom. 

Part II 

Choose one Choose one

Choose one

Choose one

Choose one

Choose one

Choose one

Rate how effective you believe each training method to be for 
learning technology integration skills.  Please click on the circle 
that best reflects your belief where NE = Not Effective, NO = No 
Opinion, and VE = Very Effective. 

NE 
1 

 
2 

NO 
3

 
4 

VE 
5

1.Technology integration classes taken for credit hours.
2.Non-Credit workshops provided by school districts or outside 

consultants.
3.Drop-in clinics or open computer labs
4.Technology personnel support
5.Peer support
6.Independent online help
7.Reading printed documentation
8.Learning through trial and error

How often do you utilize each of the following methods for 
learning technology integration skills. Please select the circle 
that best reflects your attendance.

Not at 
all AnnuallyMonthly Weekly Daily

1. Technology integration classes taken for credit hours.
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Please select (all that apply) from the following reasons why you chose to attend the learning method that 
you chose to attend the learning method that you chose most often (daily, weekly). 

a. location of the training  

b. fits with your learning style preference 

c. time - easy to fit into your schedule 

d. required by your district/campus 

e. best method for learning the technology integration skill 

f. other  

2. Non-Credit workshops provided by school districts or outside 
consultants.

3. Drop-in clinics or open computer labs
4. Technology personnel support
5. Peer support
6. Independent online help
7. Reading printed documentation
8. Learning through trial and error

Concerns- Based Adoption Model (CBAM) 
Levels of Use of an Innovation 
Please mark one category that best indicates your overall level of use of information 
technology.

Level 0: Non-use 
I have little or no knowledge of information technology in education, no involvement with it, and
I am doing nothing toward becoming involved.
Level 1: Orientation 
I am seeking or acquiring information about information technology in education.
Level 2: Preparation 
I am preparing for the first use of information technology in education.
Level 3: Mechanical Use 
I focus most effort on the short-term, day-to-day use of information technology with little time 
for reflection. My effort is primarily directed toward mastering tasks required to use the 
information technology.
Level 4 A: Routine 
I feel comfortable using information technology in education. However, I am putting forth little 
effort and thought to improve information technology in education or its consequences.
Level 4 B: Refinement 
I vary the use of information technology in education to increase the expected benefits within 
the classroom. I am working on using information technology to maximize the effects with my 
students.
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Question #1 
I am motivated to find ways to use the older (Apple IIe, early Macintosh, IBM 286) as well as the newer computers 
in my classroom.  

Level 5: Integration 
I am combining my own efforts with related activities of other teachers and colleagues to 
achieve impact in the classroom.
Level 6: Renewal 
I reevaluate the quality of use of information technology in education, seek major modifications 
of, or alternatives to, present innovation to achieve increased impact, examine new 
developments in the field, and explore new goals for myself and my school district.

Stages of Adoption - Instructions: Please read the descriptions of each of the six stages 
related to adoption of technology. Choose the stage that best describes where you are in the 
adoption of technology.

Stage 1: Awareness 
I am aware that technology exists but have not used it - perhaps I'm even avoiding it.  I am anxious 
about the prospect of using computers
Stage 2: Learning the process 
I am currently trying to learn the basics. I am sometimes frustrated using computers.  I lack confidence 
when using computers.
Stage 3: Understanding and application of the process 
I am beginning to understand the process of using technology and can think of specific tasks in which it 
might be useful.
Stage 4: Familiarity and confidence 
I am gaining a sense of confidence in using the computer for specific tasks.  I am starting to feel 
comfortable using the computer.
Stage 5: Adaptation to other contexts 
I think about the computer as a tool to help me and am no longer concerned about it as technology.  I 
can use it in many applications and as an instructional aid.
Stage 6: Creative application to new contexts 
I can apply what I know about technology in the classroom.  I am able to use it as an instructional tool 
and integrate it into the curriculum.

LoTi - Levels of Technology Integration Questionnaire 

The purpose of this questionnaire is to determine your current level of technology implementation (LoTi) 
in the classroom as well as your personal computer use (PCU), and current instructional practices (CIP). 
Though the term, technology, may embrace a variety of hardware applications used in the classroom 
including calculators, video cameras, and scanners, this questionnaire focuses exclusively on the 
instructional uses of the computer. Questionnaire statements will represent different uses of computers 
that you currently experience, in varying degrees of intensity, and should be recorded appropriately on 
the scale.  

Please respond to the statements in terms of your present uses of computers in the classroom. For 
statements that are not applicable to you, please select a 0 response on the scale.  

Training methods for Learning Technology Integration Skills Research e
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Question #2 
I use my classroom computer(s) primarily to track grades and/or answer email.  

Question #3 
 I use pre-packaged, integrated curriculum units that place heavy emphasis on complex thinking skills, computer 
use, and student relevancy to the real world.  

Question #4 
I primarily use drill and practice or tutorial software programs in my classroom (excluding fundamental keyboarding
programs).  

Question #5 
I assign daily or weekly computer-related tasks that support my curriculum (analyzing data from a survey, creating 
multimedia presentations that showcase students' understanding of important content, researching information via 
CD's or the internet).  

Question #6 
My students are involved in establishing individual goals within the classroom curriculum.  

Question #7 
My students have immediate access to all forms of cutting edge technology and computers at any time during the 
instructional day to pursue their authentic problem-solving surrounding an issue or problem of importance to them. 

0 1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
   N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
   N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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Question #8 
I provide short-term (daily or weekly) assignments using the classroom computer(s) that emphasize the use of 
different software applications (spreadsheets, databases, Internet use, multimedia).    

Question #9 
I rely on others (student assistants, parent volunteers, close friends) to do my computer-related tasks for me in my 
classroom.  

Question #10 
I alter my instructional use of the classroom computer(s) based upon the newest software applications and 
research on teaching, learning, and standards-based curriculum.  

Question #11 
My primary technology goal is for students to be comfortable using the classroom computer(s).  

Question #12 
I do not find computers to be a necessary part of classroom instruction.  

Question #13 
I access the internet quite frequently.  

Question #14 
I seek professional development, software applications, and peripherals that maximize the use of the endless 
array of computers and technology available to my students.  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
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Question #15 
I am proficient with basic software applications (word processing, Internet applications, CD ROMs, games).  

Question #16 
I allocate time for students to practice their computer skills on the classroom computer(s).  

Question #17 
My students use the classroom computer(s) primarily for word processing.  

Question #18 
I am proficient with different multimedia authoring tools (HyperStudio, PowerPoint, Impact, etc.).  

Question #19 
Using the classroom computer(s) is not a priority for me this school year.  

Question #20 
In addition to traditional assessments, I consistently provide alternative assessment opportunities that encourage 
students to "showcase" their content understanding in nontraditional ways.  

Question #21 
I integrate the most current research on teaching and learning when using the classroom computer(s).  

    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A   Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
   N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  

Training methods for Learning Technology Integration Skills Research prepared for the D...

129



Question #22 
Students in my classroom participate in on-line interactive projects with other schools to solve relevant problems 
(not including exchanging email).  

Question #23 
I prefer that my students go to a school computer lab for instruction without me.  

Question #24 
I would like to use the classroom computer(s) but do not have the time.  

Question #25 
I need more and/or want more current computers in order to begin to use technology with my classroom 
instruction.    

Question #26 
I can troubleshoot hardware problems with computers (printers, peripherals).  

Question #27 
I have an immediate need for more professional development that places greater emphasis on using the 
classroom computer(s) with relevant and challenging learning experiences that are standards-based, rather than 
how to use specific software applications to support my current lesson plans.  

Question #28 
My students' authentic problem-solving is supported by continuous access to a vast array of current computer-

    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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based tools and technology.  

Question #29 
My students discover innovative ways to use the endless array of classroom computers to make a difference in 
their lives and in their community.  

Question #30 
Though I currently use integrated, thematic units, it is still difficult for me to design these units to take advantage of 
the limited (one or two) computers in the classroom.  

Question #31 
Designing integrated, thematic curriculum units that use the limited computers (one or two) in the classroom is my 
immediate concern this school year.  

Question #32 
Students' authentic use of information and inquiry skills guides the types of instructional materials used in my 
classroom.  

Question #33 
Students taking action at school or in the community relating to the content learned in class is a vital part of my 
approach to using the classroom computer(s).  

Question #34 
It is easy for me to evaluate software applications to determine whether the use of the computer(s) is seamlessly 
linked to students' critical thinking skills and authentic problem solving.  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
   N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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Question #35 
My students use the internet for collaboration with others, publishing, communication, and research to solve 
authentic problems.  

Question #36 
I have the background to show others how to merge technology with integrated, thematic curricula.  

Question #37 
I seek out activities that promote increased problem-solving and critical thinking using the classroom computer(s). 

Question #38 
I plan computer-related activities in my classroom that will improve my students' basic skills (e.g., reading, writing, 
math computation).  

Question #39 
In my classroom, students use technology-based computer and internet resources beyond the school (NASA, 
other government agencies, private sector) to solve authentic problems.  

Question #40 
My immediate professional development priority is to learn more ways to use limited (one or two) computers to 
address student outcomes.  

Question #41 

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
   N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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My instructional approach emphasizes experiential learning, student involvement, and students solving "real-
world" issues.  

Question #42 
I am not comfortable using a computer.  

Question #43 
It is easy for me to design student-centered, integrated curriculum units that use the classroom computer(s) in a 
seamless fashion.  

Question #44 
I prefer to use existing curriculum units that integrate the classroom computer(s) with authentic assessment and 
student relevancy rather than building my own units from scratch.  

Question #45 
I prefer to assist my students with the use of computers in a computer lab rather than using the classroom 
computer(s).  

Question #46 
I use my students' interests, experiences, and desire to solve authentic problems when planning computer-related 
activities in my classroom.  

Question #47 
Using cutting edge technology and computers, I have stretched the limit of instructional computing in my 
classroom.  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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Question #48 
I don't find the use of computers to be practical for my students.  

Question #49 
I am able to troubleshoot various software problems (translations, compression/decompression, cross-platform 
issues, system management).  

Question #50 
Students' questions dictate both the context and content of my instruction.  

  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
    N/A  Not true of me now  Somewhat true of me now  Very true of me now  

Submit Reset
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Training Methods for Learning Technology Integration Skills  
Research prepared for the Doctoral Degree in Curriculum and Instruction  

in the Department of Teacher Education at the University of North Texas   ~Darlene A. Griffin  
 
ID:   Your ID is the last four digits of your social security #.  

            Choose Location Choose Campus Choose Category

Part I  

Age:              Gender:           Highest degree received:    

Years of teaching experience:    Current Level:   

Do you have a computer at home?   

Do you have access to the World Wide Web at home?    

Estimated total number of hours of instruction in technology integration in the past 12 months.  
  

In the past 5 years, approximately how many hours have you spent in workshops courses, or other training/staff 
development sessions have you completed on technology integration?   

Part II 

Choose one Choose one

Choose one

Choose one

Choose one

Choose one

Choose one

Rate how effective you believe each training method to be for 
learning technology integration skills.  Please click on the circle that 
best reflects your belief where NE = Not Effective, NO = No Opinion, 
and VE = Very Effective. 

NE 
1 

 
2 

NO 
3

 
4 

VE 
5

1.Technology integration classes taken for credit hours.
2.Non-Credit workshops provided by school districts or outside 

consultants.
3.Drop-in clinics or open computer labs
4.Technology personnel support
5.Peer support
6. Independent online help
7.Reading printed documentation
8.Learning through trial and error

How often do you utilize each of the following methods for learning 
technology integration skills. Please select the circle that best 
reflects your attendance.

Not at 
all AnnuallyMonthlyWeeklyDaily

1. Technology integration classes taken for credit hours.
Non-Credit workshops provided by school districts or outside 
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Please select (all that apply) from the following reasons why you chose to attend the learning method 
that you chose to attend the learning method that you chose most often (daily, weekly). 

a. location of the training  

b. fits with your learning style preference 

c. time - easy to fit into your schedule 

d. required by your district/campus 

e. best method for learning the technology integration skill 

f. other 

2. consultants.
3. Drop-in clinics or open computer labs
4. Technology personnel support
5. Peer support
6. Independent online help
7. Reading printed documentation
8. Learning through trial and error

Concerns- Based Adoption Model (CBAM) 
Levels of Use of an Innovation 
Please mark one category that best indicates your overall level of use of information technology.

Level 0: Non-use 
I have little or no knowledge of information technology in education, no involvement with it, and I am 
doing nothing toward becoming involved.
Level 1: Orientation 
I am seeking or acquiring information about information technology in education.
Level 2: Preparation 
I am preparing for the first use of information technology in education.
Level 3: Mechanical Use 
I focus most effort on the short-term, day-to-day use of information technology with little time for 
reflection. My effort is primarily directed toward mastering tasks required to use the information 
technology.
Level 4 A: Routine 
I feel comfortable using information technology in education. However, I am putting forth little effort and 
thought to improve information technology in education or its consequences.
Level 4 B: Refinement 
I vary the use of information technology in education to increase the expected benefits within the 
classroom. I am working on using information technology to maximize the effects with my students.
Level 5: Integration 
I am combining my own efforts with related activities of other teachers and colleagues to achieve 
impact in the classroom.
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Question #1 
I actively encourage our staff through mentoring opportunities, at staff meetings, and with email reminders to 
carry out daily or weekly computer-related tasks that involve students analyzing information, making predictions, 
and/or drawing inferences via the internet, computer databases, spreadsheet programs, and/or concept mapping 
applications (e.g., Inspiration, Kidspiration).  

Level 6: Renewal 
I reevaluate the quality of use of information technology in education, seek major modifications of, or 
alternatives to, present innovation to achieve increased impact, examine new developments in the 
field, and explore new goals for myself and my school district.

Stages of Adoption - Instructions: Please read the descriptions of each of the six stages related to 
adoption of technology. Choose the stage that best describes where you are in the adoption of 
technology.

Stage 1: Awareness 
I am aware that technology exists but have not used it - perhaps I'm even avoiding it.  I am anxious about the 
prospect of using computers
Stage 2: Learning the process 
I am currently trying to learn the basics. I am sometimes frustrated using computers.  I lack confidence when 
using computers.
Stage 3: Understanding and application of the process 
I am beginning to understand the process of using technology and can think of specific tasks in which it might 
be useful.
Stage 4: Familiarity and confidence 
I am gaining a sense of confidence in using the computer for specific tasks.  I am starting to feel comfortable 
using the computer.
Stage 5: Adaptation to other contexts 
I think about the computer as a tool to help me and am no longer concerned about it as technology.  I can use 
it in many applications and as an instructional aid.
Stage 6: Creative application to new contexts 
I can apply what I know about technology in the classroom.  I am able to use it as an instructional tool and 
integrate it into the curriculum.

LoTi - Levels of Technology Integration Questionnaire ( Building administrator) 

The purpose of this questionnaire is to determine your current level of technology implementation 
(LoTi) based on your current position as well as your perceptions regarding your Personal Computer 
Use (PCU) and Current Instructional Practices (CIP) Questionnaire statements will represent different 
uses of computers that your currently experience or support, in varying degrees of intensity, and 
should be  recorded appropriately on the scale.   

Please respond to the statements in terms of your present uses or support of computers in the 
classroom. For statements that are Not Applicable to you, please select a "0" response on the scale.  

0 1  2  3  4  5  6  7  
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Question #2 
I find computers to be a very effective and powerful tool to present information to students using presentation 
software such as PowerPoint or HyperStudio. I encourage this type of approach with my colleagues so that 
students better understand the content they are taught.  

Question #3 
 If needed by staff, I am able to locate quality prepackaged, integrated curriculum units that emphasize complex 
thinking skills, computer use, and student relevancy to the real world.  

Question #4 
As part of our ongoing teacher appraisal process, I constantly encourage staff to find ways to use computers to 
support their curriculum.  

Question #5 
My top priority for this school year is having our staff attend workshops, enroll in courses, and/or participate in 
district initiatives that focus on designing performance-based assessments and/or implementing thinking skills 
strategies using the available classroom computers.  

Question #6 
I believe that students should be involved in establishing individual goals within the classroom curriculum.  

Question #7 
I allocate time to co-teach either a mini-unit or lesson with staff members so as to demonstrate the most effective 
way of using technology in the classroom given our vast technology infrastructure.  

  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  

0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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Question #8 
I am able to model for my staff how to implement project-based learning in their classrooms that emphasizes 
higher-order thinking skills using the available computers.  

Question #9 
I first want my staff to feel comfortable with computers such as using a gradebook program or answering their 
email.  

Question #10 

I have assisted staff either directly or indirectly with designing collaborative projects whereby students routinely 
use peripherals (e.g., digital video cameras, scanners, probes), web-based tools (e.g., online surveys, electronic 
portfolios, internet portals), and/or resources beyond the school building (e.g., partnerships with NASA, other 
government agencies, private businesses) to solve authentic problems of interest and importance to them.  

Question #11 
I elicit either district technology trainers or our own in-house teachers for software training so that our staff can 
use appropriate software programs with their students.  

Question #12 
Technical problems prevent our staff and students from using computers during the instructional day.  

Question #13 
I use electronic technology routinely to browse the internet, send/receive email, use different productivity tools 
(e.g., word processor, spreadsheet, database), and/or access my PDA to communicate and collaborate with staff 
parents, students, colleagues, and the larger community.  
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Question #14 
My personal professional development involves investigating the newest developments in instructional 
computing that take full advantage of our school's extensive technology infrastructure (e.g., immediate access to 
the newest software applications, multimedia and video production stations, teleconferencing equipment.)  

Question #15 
I am proficient with and knowledgeable about using basic software applications (e.g. word processors, 
spreadsheets, databases, multimedia presentations )and web-based tools.  

Question #16 
I constantly encourage my staff to locate good software programs, websites, and and/or CD's to supplement their
curriculum and reinforce specific content.  

Question #17 
When evaluating classroom practices, I let each teacher decide how they want to use computers in their 
instructional setting.  

Question #18 
I routinely model different types of technology uses (e.g., accessing the internet, making presentations, graphing 
data) for my staff at faculty meetings, grade level/department meetings, and individual conferences to 
demonstrate their instructional potential for the classroom.  

Question #19 
The current student-to-computer ratio at our school is not sufficient for my staff to make use of computers for 
instructional purposes.  

0  1  2  3  4  5  6  7  
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0  1  2  3  4  5  6  7  
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0  1  2  3  4  5  6  7  
  N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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Question #20 
I favor the use of alternative assessment methods (e.g., performance-based assessment, peer reviews, self-
reflection) that encourage students to "showcase" their content understanding in nontraditional ways.  

Question #21 
I, along with my staff, spend time reviewing (1) the newest software and web-based innovations and (2) most 
current research on teaching and learning so as to continually assess the quality of instructional experiences 
used with our existing technology infrastructure.  

Question #22 
I have been successful in articulating a vision for technology use with my staff that promotes an atmosphere of 
trust, collegiality, collaboration, and experimentation.  

Question #23 
Given the curriculum demands on campuses, it is much easier and more practical for students to learn about and
use computers and related technologies outside of the classroom (e.g. , computer labs).   

Question #24 
My vision for effective technology use would be purchasing a computer-based curriculum management system 
for our staff that would generate specific lesson plans appropriate to each grade level or content area and be 
aligned to district and state standards.   

Question #25 
 When assessing teachers' performance during formal observations, I do not evaluate the manner in which 
technology is used in the classroom.     

0  1  2  3  4  5  6  7  
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0  1  2  3  4  5  6  7  
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0  1  2  3  4  5  6  7  
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0  1  2  3  4  5  6  7  
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  N/A  Not true of me now  Somewhat true of me now  Very true of me now  
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Question #26 
 I am aware of the instructional capability and benefits of most multimedia authoring tools (e.g. Hyper Studio, 
PowerPoint), productivity tools (e.g. Excel, Access), internet resources , and peripherals (e.g. digital video 
cameras, probes, interactive white boards, digital enlargers).   

Question #27 
A top priority of mine is seeking assistance from mentor teachers, "qualified" consultants, and related 
professionals who could assist my staff in their current efforts to implement and manage student-directed 
learning experiences (e.g. students defining tasks, setting goals, and generating questions) that take advantage 
of our school's existing technology infrastructure.  

Question #28 
As a building administrator, I am convinced that my staff has stretched the limit of instructional computing at our 
school given the extensive and complete technology infrastructure available on campus (e.g., small 
student/computer ratio; high-speed internet access; updated hardware and software; web, multimedia, and video 
production stations).  

Question #29 

I continually communicate to my staff the importance of their students becoming effective problem-solvers and 
self-directed learners through the use of our school's extensive technology infrastructure (e.g., immediate and 
unlimited access to the internet, updated computer software, latest multimedia and video production stations).  

Question #30 
The time that I devote to instructional technology issues involves acquiring the necessary resources (e.g., 
funding, mentors, consultants, time) for my staff to learn how to design and manage student-centered projects 
directed at (1) state content standards and (2) the use of the available computers in the classrooms.  

Question #31 
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I continually seek release time for my staff so that they can work together on classroom management issues 
associated with using the classroom computer(s) to implement authentic and challenging performance-based 
assessments for their students.  

Question #32 
Students' questions and previous experiences should heavily influence what content is taught in the classroom 
as well as how learning activities are designed for students.   

Question #33 
I continually encourage my staff to take into consideration their students' background, prior experiences, and 
desire to solve authentic and relevant problems when planning a variety of instructional activities that use the 
available computer(s).  

Question #34 
I am competent to model for my staff student-centered instructional activities that take advantage of our existing 
computers to engage students in their own learning (e.g., students generate questions, define tasks, set goals, 
self-assess learning).  

Question #35 
Our school's professional development for technology is intertwines with a variety of teacher collaboration 
activities that target technology resources used in conjunction with the most current research on teaching and 
learning.  

Question #36 
I continually communicate to my staff the importance of students applying what they have learned in the 
classroom to a real world situation (e.g. student-generated recycling program, student-generated business, 
student generated play/musical) when using the classroom computer(s).  
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Question #37 
My staff currently needs more training on using technology with relevant and challenging learning experiences 
rather than how to use specific software applications to support current lesson plans.  

Question #38 
At our school, I want students to learn how to create their own web page or multimedia stack that wither 
documents or reinforces what they have been learning in class.   

Question #39 
I am continually filtering through conference agendas, research briefs, and online resources for professional 
development ideas that address my staff's need for bigger, and more engaging experiences for their students 
that take advantage of both their "technology" expertise and the available computers in their classrooms.  

Question #40 
When conducting classroom observations, I deliberately look for evidence of higher levels of student cognitive 
processing (e.g., analysis, synthesis, evaluation) using the available classroom computers.  

Question #41 
Students' use of information and inquiry skills to solve problems of personal relevance to them should guide the 
types of instructional materials used in and out of the classroom.  

Question #42 
The curriculum demands in our building such as implementing standards and increasing student test scores 
have diverted attention away from teachers and students using our available computers and related 
technologies.  
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Question #43 
I have background experience to evaluate any classroom lesson or student project to determine how appropriate 
the computers are being used based on the content standards being addressed and the level of cognitive 
processing being targeted.  

Question #44 
I am willing to forego the acquisition of more computers on campus if I could direct the funding for more 
professional development that targets how to implement and manage relevant and engaging learning 
experiences for our students using the existing classroom computers.  

Question #45 
My immediate staff priority is for our teachers to learn how students can use the available classroom computer(s) 
to achieve specific outcomes aligned to district or state standards.  

Question #46 
 As a building administrator, I am able to identify software applications, peripherals, and web-based resources as 
well as professional development workshops that support and expand students' critical and creative thinking and 
authentic problem-solving skills.   

Question #47 
I encourage my staff to empower students to discover innovative ways to use our school's extensive technology 
infrastructure to make a difference in their lives, in their school or in their community.  

Question #48 
Our district does not provide adequate training for my staff to use the computers in their classrooms.   
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Question #49 
I frequently explore new types of software applications, web-based tools, and peripherals as they become 
available to determine their instructional potential for students.  

Question #50 
Having students consistently apply what they have learned in the classroom to the "real world" is a cornerstone 
to my educational philosophy about instruction and assessment.  
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Training Methods for Learning Technology Integration Skills 
Research prepared for the Doctoral Degree in Curriculum and Instruction  

in the Department of Teacher Education at the University of North Texas   ~Darlene A. Griffin  

CONSENT TO PARTICIPATE IN THIS RESEARCH STUDY 
TITLE OF STUDY 

Educators' Perceptions and Utilization of Methods for Learning Technology 
Integration Skills  

INVESTIGATOR AND FACULTY ADVISOR 
Darlene A. Griffin, Curriculum and Instruction,  University of North Texas, 
dgriffin4@prodigy.net, (972)335-6955 
Dr. Jim Laney, Curriculum and Instruction, University of North Texas, 
Laney@coefs.coe.unt.edu   
 
PURPOSE  
The purpose of this study is to determine how educators prefer to learn technology 
integration skills and  the training methods  they most frequently utilize to provide 
the education community with justifiable data on the need for alternatives to training 
teachers.  
 
PROCEDURES 
If you choose to participate you will be asked to complete an online questionnaire 
that will take approximately 25 minutes to complete. This evaluation will ask general 
questions about technology integration training preferences, your utilization of them 
and your technology level of use.   

 
• I understand that I will complete a questionnaire having to do with technology 

integration training preferences, utilization and technology level of use.  

• I understand that my participation is completely voluntary, and that I am free 
to withdraw from the study at any time I choose, without penalty.  

• I understand that this project is not expected to involve risks of harm any 
greater than those ordinarily encountered in daily life. I also understand that 
it is not possible to identify all potential risks in any procedure, but that all 
reasonable safeguards have been taken to minimize the potential risks.  

• I understand that the results of this project will be coded in such a way that 
my identity will not be physically attached to the final data that I produce.  

• I understand that I may receive a copy of the results by sending an email to 
dgriffin4@prodigy.net   

 
CLOSING STATEMENT 

CLICKING ON THE AGREE BOX BELOW INDICATES THAT I HAVE DECIDED TO 
PARTICIPATE IN THIS RESEARCH STUDY AND THAT I HAVE READ, I UNDERSTAND, 

AND I AM ABLE TO PRINT A COPY OF THIS CONSENT FORM.  
This project has been reviewed and approved by the UNT Committee for the Protection 

of Human Subjects (940/565-3940). 
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----- Original Message -----  
From: < > 
To: < >; < >; 
< >; < >; 
< >; < >; 
< >; < >; 
< >; < >; 
< >; < >; 
< >; < >; 
< >; < > 
Sent: Friday, April 04, 2003 3:12 PM 
Subject: Doctoral Study Survey 
 
> Darlene Griffin, Doctoral student at UNT, is conducting a study of 
> preferred teacher training methods for technology integration.  She has met 
> with me and made a formal request for Allen ISD Teachers and Administrators 
> to participate in a on line survey related to her dissertation.  The data 
> will be shared with Allen ISD and will provide some quality information for 
> our own planning needs.  I took the survey myself.  It is well written and 
> took me about 20 minutes.  This is absolutely voluntary but please 
> encourage your staff to complete the survey.    We would like to have the 
> data by the end of next week (April 11).  Please forward this message to 
> your Staff and encourage them to go to the following web site and complete 
> the survey.  Darlene will monitor the submission process and report back to 
> us.  Thanks 
>  
> http://smolka.net/griffin 
>  
> Ken Helvey 
> Assistant Superintendent for Administration 
> 
> 
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----- Original Message -----  

From: Patricia Mecke  

To: dgriffin4  

Sent: Tuesday, April 01, 2003 7:55 AM 

Subject: Re: Dissertation participation 

 

Good morning. 

The Marfa ISD campuses are: Marfa High School and Marfa 
Elementary/Junior High 

I would like to set the time frame for April 2-17, if that is o.k. with you. I 
am going to urge our staff to complete the survey (though it is voluntary) 
and I hope the response will be satisfactory. Whatever the results, I would 
like to have a copy of the survey results when you are finished.  I believe 
most of the questions will provide very insightful information. 

Thanks. 

Patricia Mecke 
Technology Administrator 
Marfa ISD 
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----- Original Message -----  
From: Chris Moersch < > 
To: dgriffin4 < > 
Sent: Thursday, March 20, 2003 2:23 AM 
Subject: Re: dissertation 
 
> Darlene, 
>  
> My apologies.  I did receive your information.  You have my permission to 
> use the LoTi Framework and any of our assessment instruments as part of 
> your study.  Take a look at the Research summaries for LoTi: 
>  
> http://lotilounge.com/research.html 
>  
> Chris 
>  
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