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Abstract 
 

The International Technology Education Association published Standards for Technological 
Literacy (STL) to assist technology educators in establishing curriculum to reflect technological 
literacy. Presently, the extent to which STL and the individual Standards are being used is not 
known. The problem of this study was to determine the extent to which Virginia secondary 
technology education teachers are implementing STL. A questionnaire was sent to 285 randomly 
selected Virginia secondary technology education teachers seeking information concerning their 
use of STL, their use of the individual Standards within STL, and their perceptions with regard to 
Rogers’ five attributes of innovation. Frequencies and percentages were calculated to describe 
the population and the respondents’ perception of implementation of the individual Standards 
with regard to Rogers’ attributes of and innovation. A two way contingency table was used to 
evaluate the relationship between Rogers’ attributes of innovation and the implementation of 
individual Standards. Twenty percent of the respondents use STL with varying percentages for 
each individual Standard. These identified relationships may be used to assist change agents in 
understanding respondents’ perceptions and assisting them in further implementing STL in 
Virginia.  
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Chapter One: Introduction 
 

Education continually addresses change. During the late 1950s, policymakers recognized the 
need to support higher levels of learning in education and began supporting educators, scientists, 
and mathematicians in their efforts to accelerate educational reform (Bybee, 1997). Change and 
educational improvements brought reform in curriculum and instruction. These programs 
generated needed information and new perspectives in teaching. 
 
The forward momentum of the educational change slowed in the 1970s and began to revive in 
1989 with the formation of the National Education Goals Panel (Newberry & Hallenbeck, 2002). 
This group of federal and state officials was created to assess and report state and national 
progress toward achieving national education goals. Once again, policy makers were concerned 
with student, teacher, and school success in comparison to the rest of the world. Standards and 
testing became the determinant of this achievement through national education goals. 
 
The establishment of the National Education Goals Panel placed significance on the achievement 
of students and the schools in which they were being taught. These goals influenced the creation 
of nationally developed standards documents (Davis, 2000). The focus of these documents was 
to improve learning and teaching by providing a national framework for curriculum (DeBoer, 
1997). Many curriculum areas therefore formulated national goals for their respective 
disciplines. 
 
Through many years of educational change, technology education (formerly industrial arts) kept 
abreast with the demands of society. In 1965, Warner, Gary, Gerbracht, Gilbert, Lisack, 
Kleintjes, and Phillips1 (1965) focused on technology through, A Curriculum to Reflect 
Technology. This document established a solid foundation for gradual change. Lux and Ray 
(1970) followed with the Industrial Arts Curriculum Project (IACP), providing students a 
broader understanding of a human-made world. Two years later, Maley’s Maryland Plan: The 
Study of Industry and Technology in the Junior High School, focused on the needs of the child 
while dealing with technology, industry, and the problems and benefits of both. Change 
continued in industrial arts when Snyder and Hales introduced Jackson’s Mill Industrial Arts 
Curriculum Project in 1981, emphasizing the universal systems model. 
 
In 1985, in alignment with A Curriculum to Reflect Technology, the American Industrial Arts 
Association (AIAA) changed its name to the International Technology Education Association 
(ITEA). This name change assisted with the focus of the field toward the study of technology. 
Savage and Sterry (1990) published A Conceptual Framework for Technology Education, which 
assisted in the establishment of a definition for technology education: “Technology education is 
the study of technology and its effect on individuals, society, and civilization” (p. 20). 
In the late 1980s, the pace of educational reform quickened considerably with the focus on 
national education standards that all students should meet. Technology education began to 
address the issue of national standards through the formation of ITEA’s Technology for All 
Americans Project (TfAAP) in 1994. TfAAP’s goal was to create and establish a clear vision of 
how students might become technologically literate. The completion of Phase I of the project in 
1996 was marked by the publication of Technology for All Americans: A Rationale and Structure  
 
1 Warner, Gary, Gerbracht, Gilbert, Lisack, Kleintjes, & Phillips first presented their ideas at the annual conference 
of the American Industrial Arts Association in 1947. This paper was later reprinted by Epsilon Pi Tau in 1965. 
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for the Study of Technology (RSST). Phase II began in 1996, and culminated in the publication of  
Standards for Technological Literacy: Content for the Study of Technology (STL) in 2000. This 
document contains nationally developed content standards for technological literacy, providing 
teachers and schools a framework for developing technology education programs and 
curriculum. The completion of STL was the next step for standards implementation in technology 
education. In 2003, Phase III resulted in the publication of three sets of related materials 
contained in a single document entitled, Advancing Excellence in Technological Literacy: 
Student Assessment, Professional Development, and Program Standards (AETL). 
 
Technology education teachers who base their instruction on STL are the key to moving toward 
technological literacy for which a well-constructed foundation has been established. However, 
the extent to which technology education teachers are using the document at various levels of 
education throughout the United States is not known. The purpose of this study was to 
investigate the level of implementation of STL by Virginia secondary technology education 
teachers. The relationships between implementation and teachers perceived attributes of an 
innovation, as defined by Rogers’ (1995) theory of diffusion were investigated. 
 
Currently, there is no evidence of the extent to which Virginia secondary technology education 
teachers are using STL in their classrooms. Information gathered from this study could play a 
critical role in further implementation of STL in Virginia and elsewhere. The findings of this 
study will provide helpful information concerning the needs of Virginia secondary technology 
education teachers. Change agents, those individuals working in the state department of 
education and at local levels, may use these findings to facilitate further use of STL, thereby 
encouraging the curriculum shift to “reflect technology” that began more than a century ago. 
 

Significance of the Study 
Goals 2000 documented and signed into law eight national education goals in 1994 (Davis, 
2000). Individual disciplines addressed the issues pertaining to Goals 2000 by writing content 
standards that could be used by states, schools, and teachers for creating higher level programs 
and curriculum. More recently, the No Child Left Behind Act (NCLB) of 2001 sought to increase 
achievement for all students. The Virginia Department of Education (VDOE) is focused on 
meeting the requirements of Goals 2000 and NCLB. Virginia’s Standards of Learning are 
aligned with these requirements in order to satisfy the laws. 
 
ITEA has addressed the call for increasing achievement by creating content standards for 
technology education, STL. This document was designed to assist technology education teachers 
with direction while creating a curriculum that assists students in becoming technologically 
literate. Twenty individual content standards are contained within STL and will be referred to in 
this document as Standards. 
 
To what extent are the Standards being used by technology education teachers? State supervisors 
reported that 41 states are using STL at the state level or the district level (Meade & Dugger, 
2004); however, they provide no indication of the level at which STL or Standards are being 
implemented by the teachers within those states. Knowing the level of implementation of the 
Standards is important for the state, county and individual schools. This information will provide 
an indication of how much work still needs to be done in order to accomplish full 
implementation of STL. 
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Loveland (2003) sought to determine the levels of implementation of STL by Florida technology 
education teachers and directors. For this study, the researcher adapted Loveland’s eight levels of 
implementation to assist in determining the implementation of STL by Virginia secondary 
technology education teachers. Additional variables provided indication of why secondary 
technology education teachers had or had not implemented STL as with regards to Rogers’ 
(1995) attributes of innovations. 
 
Rogers (1995) described an innovation as anything that is perceived as new to the individual 
using it. The goal is for the innovation to be used by the people who need it the most. Although 
the innovation may or may not be new to society, the reaction of the user is the focus of 
diffusion. The user’s perception of the innovation explains a large percentage of the extent to 
which they will use it. 
 
According to Rogers (1995), each individual chooses to adopt or reject any given innovation. If 
they reject the innovation they may or may not come back to use it later in time. If they adopt the 
innovation, the adoption may be at different levels. To some, STL is a new document, but others 
have had previous encounters. For this study, the researcher considered STL to be the innovation. 
The potential users were Virginia secondary technology education teachers. 
 
Can Rogers’ theory of diffusion assist with the direction of implementing STL in Virginia? 
Rogers’ (1995) diffusion theory states that the level of implementation can be determined by 
knowing the user’s perception of the innovation. He identified five perceived attributes of an 
innovation: relative advantage, compatibility, complexity, trialability, and observability. Rogers’ 
research indicates that these attributes explain levels of implementation. Rogers’ attributes, along 
with the level of implementation, were used to explain the extent to which each of the 20 
individual Standards is being used by the Virginia secondary technology education teachers. 
 

Statement of the Problem 
STL was first introduced to the profession at ITEA’s 62nd Annual Conference, held March 2000 
in Salt Lake City, Utah. Those who attended the conference received a complimentary copy, 
after which STL could be purchased from the ITEA. In 2002, the Virginia Technology Education 
Association (VTEA) conducted formal training on the use of STL in the classroom during their 
summer conference. Members of VTEA who attended the conference gained greater exposure to 
the use of STL. However, not all secondary technology education teachers in Virginia are 
members of VTEA, which limits the exposure of STL within the state. 
 
STL was written to assist educators establishing curriculum to reflect technological literacy. In 
order for this to happen, technology education teachers need to use the Standards as the 
framework for planning their curriculum. Presently, the extent to which this is done is not 
known. The problem of this study therefore was to determine the number of teachers using STL 
and what their perceptions are of the document. 
 

Purposes of the Study 
This study focused on the perception of Virginia secondary technology education teachers with a 
three-fold purpose to determine: first, the extent to which technology education teachers were 
implementing STL; second, to what extent each Standard was being implemented; and third, the 
relationship between Standard implemented and the respondents’ perceptions according to 
Rogers’ attributes of innovation.  
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Research Questions 

Three research questions guided this study: 
1. To what extent was STL being implemented as evidenced by the perceptions of Virginia 

secondary technology education teachers? 
2. To what extent was each individual Standard being implemented as evidenced by the 

perceptions of Virginia secondary technology education teachers? 
3. What was the relationship between individual Standards implemented and respondents’ 

perceptions according to Rogers’ attributes of innovation? 
 

Assumptions 
The following assumptions pertain to this study: 
1. Participants responded accurately to the questions in the instrument used in this study. 
2. Each level of implementation of STL was an accurate approximation of the actual level of 

STL implementation. 
3. The five items measuring the level of STL implementation were measured on an ordinal 

scale. 
4. Respondents selecting Levels A through E did not complete part three of the 

questionnaire. 
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Definition of Terms 
Attributes of an Innovation - Characteristics of innovations as perceived by individuals, 

helping to explain the different rate of adoption: relative advantage, compatibility, 
complexity, trialability, and observability (Rogers, 1995, pp. 15-16). 

 
Change Agent – The individual who influences clients’ innovation-decisions in a direction 

deemed desirable by the change agency (Rogers, 1995, p. 27). 
 
Compatibility - The degree to which an innovation is perceived as being consistent with the 

existing values, past experiences, and needs of potential adopters (Rogers, 1995, p. 15). 
 
Complexity - The degree to which an innovation is perceived as difficult to understand and use 

(Rogers, 1995, p. 16). 
 
Diffusion - The process by which an innovation is communicated through certain channels over 

time among the members of a social system (Rogers, 1995, p. 5). 
 
Innovation - An idea, practice, or object that is perceived as new by an individual or other unit 

of adoption (Rogers, 1995, p. 11). 
 
Level of Implementation - The degree to which the individual is using the innovation in their 

classroom, as defined by Loveland (2003). 
 
Observability - The degree to which the results of an innovation are visible to others (Rogers, 

1995, p. 16). 
 
Relative Advantage - The degree to which an innovation is perceived as better than the idea it 

supersedes (Rogers, 1995, p. 15). 
 
Social Change - The process by which alterations occur in the structure and function of a social 

system (Rogers, 1995, p. 6). 
 
Trialability - The degree to which an innovation may be experimented with on a limited basis 

(Rogers, 1995, p. 16). 
 
Technology - The innovation, change, or modification of the natural environment to satisfy 

perceived human needs and wants (ITEA, 2004, p. 94). 
 
Technology Education - The school subject specifically designed to help students develop 

technological literacy (ITEA, 2004, p. 94). 
 
Technological Literacy - The ability to use, manage, understand, and assess technology (ITEA, 

2004, p. 94). 
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Chapter Two: Review of Literature 
 

The heart of technology education is developing technological literacy in society. The 
discipline’s name changed from industrial arts to technology education in the mid-1980s. This 
name change illustrated the change of focus from industry to technology and its impacts on 
society. Because technology has been part of industrial arts curriculum models since the 
inception of Warner’s A Curriculum to Reflect Technology, technology education’s focus on 
technological literacy has been based on the rich history that precedes it through industrial arts 
(Appendix A). 

 
Emergence of Technological Literacy as a Goal 

Warner (1965) first suggested the study of technology in his 1947 presentation A Curriculum to 
Reflect Technology. 

Primitive man employed the Handicrafts for centuries to supply his need for food and 
self-preservation….The Renaissance, circa 1300-1600, marked a wave of invention and 
the so-called Industrial Revolution, circa 1756-1850, which is still being discovered by 
the underdeveloped areas of the world. Today’s economy has become highly 
technological since the turn of the century, when it has actually multiplied more than 
thirty-six times. The resulting production and consumption, not to mention the social and 
educational adjustments involved, have become literally cataclysmic, so it is mandatory 
for us to keep pace. (p. 5) 
 

Warner was the first credited for advocating a curriculum shift that focused on technology 
(Gagel, 1995). In his book, Industrial Arts and Technology, Olson (1963) emphasized that the 
curriculum of industrial arts needed to include or reflect technology. His focus was on what 
industrial arts could be if it allowed technology to influence its focus and direction (Dyrenfurth, 
Hatch, Jones, & Kozak, 1991). Notably, technology was becoming an influential force on 
society. DeVore (1964) reiterated the need for the study of technology in Technology: An 
Intellectual Discipline. His emphasis was for technology to be a discipline engaging in higher 
levels of knowledge. 
 
Olson, in TECHNOL-O-GEE, INDUSTRIAL ARTS: Interpreter of Technology for the American 
School drew the reader’s attention to focus on the individual’s understanding of technology. The 
new industrial arts presented the individual as the focus within the setting of technology. It 
assumed that what man creates in technology, he should be able to understand, use wisely, 
control, and change. About that same time, the shift in focus from industry to technology began 
materializing in the realm of education. In schools, transitions were being made from using 
technology to becoming literate in technology. 
 
Society’s primary focus was on the use of technology rather than the understanding (Pearson & 
Young, 2002). All citizens should be able to make wise decisions concerning their technological 
future. They should have a basic understanding of the technological systems they encounter each 
day, making them technologically literate (Richter, 1980). Branscomb (1981) defined 
technological literacy as “the ability to understand and select from the vast catalogues of 
technological abundance those tools and toys that best suit our own needs and interests – we 
need a minimum amount of competence to cope with automobiles, power saws, computer 
games… and microwave ovens” (p. 5). 
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The need for literacy regarding technology has not been restricted to industrial arts. The field of 
science education, through several documents and organizations also addressed technological 
literacy. The field of science education embraced this need and technological literacy was 
recognized as the goal for the crisis in science education (Shamos, 1984). The National Science 
Teachers Association (NSTA) first approached this topic in 1982. In 1989, the American 
Association for the Advancement of Science (AAAS) identified learning goals for science in 
Project 2061, Science for All Americans. The National Research Council (NRC) included 
technology as design in the National Science Education Standards as a parallel to science as 
inquiry (1995, 1996, 1998, 1999, 2001). In 1982, the National Board Commission (NSBC) on 
Pre-College Education in Mathematics, Science and Technology emphasized the integration of 
technological topics into the curriculum and the need for students to improve their levels of 
technological literacy.  
 
The National Science Foundation (NSF) funded projects based on Preparing Americans for the 
21st Century. The use and understanding of technology and its impact became a national concern. 
It was recommended in A Nation at Risk (National Commission on Excellence in Education, 
1983) that technology be part of all basic education.  
 
Calling upon educators to pursue the ideal form of technology education, to ensure technological 
literacy for all people, the ITEA also began its pursuit of technological literacy through the 
Professional Improvement Plan (1983–1986). During this same time, the National Commission 
on Secondary Vocational Education (NCSVE) called for changes in schools to prepare students 
for a technological society in The Unfinished Agenda. 
 
Many, without a unified definition, began using the term technological literacy. Different groups 
of people having different definitions of technological literacy made it difficult to refine the 
meaning (Erekson, 1986). The challenge lay within the topic itself because each definition of 
technological literacy displayed a different perspective (Maley, 1973; Loepp, 1986; Erekson, 
1986; Johnson, 1989; Dyrenfurth et al. 1991; Wells & Brusic, 1993; ITEA, 1996; ITEA, 2000). 
“Technological literacy is as dynamic as the society we live in and as long as humans continue to 
practice technology, what it takes to be considered technologically literate will change” (Gagel, 
1995, p. 296). 
 
High School, A Report on Secondary Education in America, by the Carnegie Foundation (1983), 
explained the urgency in technological literacy and the need for students to understand how 
technology was affecting our daily lives. It is not as important that we have or know about the 
most recent technologies as it is to understand their impact. It is evident that there is an 
agreement among educators that students need to be prepared for change and the advancement of 
technology. While the changes concerning technological literacy continued, the focus of 
technology education was broadened in order to incorporate technological literacy for all of 
society.  
 
ITEA’s response to the needs of technological literacy was to write curriculum standards for 
technology education, establishing a concrete definition of technological literacy. With funding 
from NSF and the National Aeronautics and Space Administration (NASA), ITEA began the 
process of writing the curriculum standards by founding the TfAAP in 1994. Several documents 
have been written in response to the need for technological literacy clarifying its meaning. The 
aspiration of technological literacy for all citizens has been furthered through the ITEA’s 
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Rationale and Structure (1996), Standards for Technological Literacy: Content for the Study of 
Technology (STL) (2000), and the companion guide to STL in Advancing Excellence in 
Technological Literacy: Student Assessment Professional Development and Program Standards 
(AETL) (2003). 
 
Presently, technology education is in prime position to move toward achieving technological 
literacy. No other subject area has the unique capabilities of capturing innovation, while solving 
technological problems (Starkweather, 2002b). Technology education is a vital link between 
people and technological literacy. By understanding with the ability to use and manage 
technology, individuals can make better judgments about daily life and the consequences of 
technology (Martin, 2002). All people in society need to be able to apply technological 
knowledge in response to their own needs and wants in daily life (Savage & Sterry, 1990).  
 
Technology education is moving toward the goal of technological literacy, with a common 
definition to focus the discussion and public support for action in the future. All students should 
have the opportunity to learn about processes and knowledge needed to solve technological 
problems (ITEA, 2000). Through problem solving and design-based programs, students gain a 
wide variety of experiences working with technological devices and processes within technology 
education programs (Dugger & Satchwell, 1996). 

 
Technological Literacy 

The National Science Board Commission reported in Today’s Problems, Tomorrow’s Crises 
(1982) that technological literacy had been a priority prior to 1982. To gain a better 
understanding of the term technological literacy the researcher chose to define both terms 
separately, and then bring them back together for greater understanding and use.  
 
The ITEA (2004) define technology as “the innovation, change, or modification of the natural 
environment to satisfy perceived human needs and wants” (p. 94). The increase in technology 
continually brings changes in new materials, equipment, systems, processes, and practices 
(Eurich, 1990). 
 
Literacy can be examined and broken down into intricate parts. As defined in the Random 
House-Webster’s College Dictionary, it is “a person’s knowledge of a particular subject or field” 
(2001, p. 776). When a person displays skill in their chosen field of work, they are considered to 
be literate in that field. These skills are apparent when used by the individual in daily life.  
 
Separately, the two terms are simple and easily understood, but must be considered as one in 
order to establish the overall meaning. The ITEA (2004) define technological literacy as “the 
ability to use, manage, understand, and assess technology” (p. 94). Technologically literate 
persons, as described in the Rational and Structure (ITEA, 1996),  

• Are capable problem solvers; 
• Appreciate the interrelationships between technology and individuals, society, and the 

environment;  
• Understand that technology involves systems, which are groups of interrelated 

components designed to collectively achieve a desired goal or goals; 
• Can identify appropriate solutions, and assess and forecast the results of implementing 

the chosen solution; 
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• Understand the major technological concepts behind the current issues; 
• Are skilled in the safe use of the technological processes that are lifelong prerequisites for 

their careers, health, and enjoyment; 
• Understand and appreciate the importance of fundamental technological developments; 
• Understand that technology is the result of human activity. (p. 11) 
 

In Technically Speaking: Why All Americans Need to Know More about Technology, (Pearson & 
Young, 2002) characteristics of technologically literate citizens were listed as:  

Knowledge  
• Recognize the pervasiveness of technology in everyday life; 
• Understands basic engineering concepts and terms, such as systems, constraints, and 

trade-offs; 
• Are familiar with the nature and limitations of the engineering design process; 
• Know some of the ways technology shapes human history and people shape technology; 
• Know that all technologies entail risk, some that can be anticipated and some that cannot; 
• Appreciate that development and use of technology involve trade-offs and a balance of 

costs and benefits; 
• Understand that technology reflects the values and culture of society; 

Ways of Thinking   
• Ask pertinent questions, of self and others, regarding the benefits and risks of 

technologies; 
• Seek information about new technologies; 
• Participate, when appropriate, in decisions about the development and use of technology. 

Capabilities 
• Has a range of hands-on skills, such as using a computer for word processing and surfing 

the Internet, and operating a variety of home and office appliances; 
• Can identify and fix simple mechanical or technological problems at home or work; 
• Can apply basic mathematical concepts related to probability, scale, and estimation to 

make informed judgments about technological risks and benefits. (p. 4)  
 

Technologically literate people can use their technological knowledge to make sound personal 
decisions and participate in discussions of technological issues that affect society and the 
environment (Dugger, 1997). The world would be chaotic without technological literacy 
(Dugger). The pace of technological change is fast and United States citizens are not equipped to 
make well-considered decisions or think critically about technology (Pearson & Young, 2002). 
“Technological literacy will provide people with the tools to participate intelligently and 
thoughtfully in the world around them” (Pearson & Young, p. 99).  
 
An ITEA/Gallup Poll (2002), conducted from March 21 to June 25, 2001, and again in 2004, 
indicated that generally, people are comfortable with the use of technology, and they are aware 
that it requires varying amounts of knowledge to use. Some people are comfortable with the use 
of technology and want to know more, while others would rather have someone else deal with it. 
In general, people polled support the idea of technology being taught in schools (Starkweather, 
2002b). The public’s view changed very little with the repeat of the poll in 2004. People still 
believe that developing the ability to understand and use technology is important. They also 
continue to equate the word technology with the use of computers and believe that training for 
technology should take place in schools (ITEA, 2004).  
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Being technologically literate could aid a person in several ways. These advantages could be 
gained: 

• To make conscious decisions about technological issues confronting society;  
• To engage in technological activities to improve the country’s economy;  
• To participate responsibly and make contributions in the technical decision making 

process. (Martin, 2002, p. 52) 
 
The goal of technology education is technological literacy, giving children experiences that 
promote the ability to solve technological problems (Newberry, 2001b). Achieving technological 
literacy is a noble goal. Educational standards seem to give the uniformity needed to accomplish 
technological literacy. 

 
Educational Standards 

Following World War II, the federal government established the President’s Scientific Research 
Board. Its purpose was to study and report on the country’s research and development activities 
and scientific training programs (DeBoer, 1997). Findings raised citizen awareness causing them 
to question the quality of public schools. Were schools preparing children to be successful in 
science, math, and technology? Adding to the pressure of educational improvement in the United 
States was Russia’s launching of Sputnik in 1957, the world’s first human-made satellite. We, the 
United States, were no longer superior in science and technology, placing us second in 
technological progress and political freedom (Bybee, 1997).  
 
This awareness ultimately caused change in education at the national level, which has continued 
through recent years. Eight national education goals were identified and documented in Goals 
2000: Educate America and signed into law in 1994. This new law established concrete 
objectives for all schools (Christensen, 1995; Davis, 2000). Broadening the spectrum of Goals 
2000, the No Child Left Behind Act of 2001 was signed into law, focusing on increasing the 
achievement of disadvantaged and minority students (United States Department of Education, 
2002).  
 
Beginning in the late 1980s, national education organizations began responding to Goals 2000 by 
formulating educational standards (Newberry & Hallenbeck, 2002). Each discipline published 
standards to meet the national goal: mathematics (1989), government (1994), art (1994), history 
(1992, 1996), geography (1994), English/language arts (1996), science (1993, 1996), foreign 
language (1996), and technology education (2000, 2003). 
 
Standards present an opportunity for change and have become education’s version of the quality 
movement in industry (Lewis, 2002). This movement has been connected with national 
economic competitiveness since the publication of A Nation at Risk (National Commission on 
Excellence in Education, 1983), which called for a response from all areas of education. 
Curricula standards have been revitalized for core subjects, as well as for those on the periphery 
(Lewis).  
 
Politicians, the scientific elite, and school districts share a vision of making all students in the 
United States the best educated in the world (Hawkes, Kimelman, & Kroeze, 1997; Lewis, 
2002). This reform effort has accelerated the use of standards. National standards have become 
an imperative essential to improving the test scores of American children (Lewis). Student 
excellence is the primary focus of all standards. Standards are the catalyst needed to create 
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change in the structure of our educational system, moving educational programs into the 
information age (Galluzzo, 2002). 

 
Technology Education Standards 

Program standards for industrial arts were written in response to a request made by the United 
States Office of Education (USOE) in 1978 (Dugger, 2002b). Therefore, the idea of standards 
was not new to technology education. Standards for Industrial Arts Programs (SIAP) was funded 
by the United States Department of Education (USDOE), formerly known as USOE, and 
published by the Virginia Polytechnic Institute and State University in 1981. Dugger, Bame, and 
Pinder directed the SIAP project with assistance from industrial arts teachers, state and local 
supervisors, teacher educators, and consultants. 
 
The foundation for developing program standards in industrial arts was formalized with the 
creation of SIAP. In 1985, contributing to the paradigm shift in the field, AIAA changed its name 
to the ITEA. From that point forward industrial arts has been referred to as technology education. 
Unfortunately for the sustainability of SIAP, the document was completed and distributed after 
the change occurred. Subsequently, SIAP was rewritten to reflect technology education program 
standards, changing its title to Standards for Technology Education Programs (STEP) 
(Wisconsin Department of Public Instruction, 1985). 
 
In order to have a voice in education, it was necessary for technology education to develop and 
adopt content standards in addition to the previous program standards (Lewis, 2002). In the early 
1990s, leaders realized that technology education lacked the same direction that existed with 
industrial arts, and thus began the process of developing content standards.  

 
Standards for Technological Literacy 

NSF and NASA funded the process for developing a structure for technological literacy directed 
by the ITEA. The Technology for All American’s Project (TfAAP) was established with the goal 
of writing STL. The document was intended to present a clear vision of what it means to be 
technologically literate and how it could be achieved (ITEA, 1996). 
 
STL are the catalyst for technological literacy and the further development of technology 
education. STL was designed to assist schools in meeting national expectations of student 
achievement (Lewis, 2002). These standards, when used accordingly, assist educators in 
establishing clear learning outcomes, and keep them focused on what children should know at all 
grade levels, while adding credibility to the field (DeCarlo, 1998; Starkweather, 2002b). STL not 
only established a base, but also defined technology education and differentiated it from the 
fields of science and mathematics, while establishing the compatibility of all three (Starkweather, 
2002a). With content standards, a willing public, and willing technology education teachers, the 
field of technology education had the opportunity to position itself as a core subject matter area 
alongside mathematics and science (Starkweather). 

 
Phase I 
The focus on technological literacy began with writing Technology for All Americans: A 
Rationale and Structure for the Study of Technology. The TfAAP staff, the National Commission 
for Technology Education, and independent writing consultants came together to begin the 
writing process (Martin, 2002). The vision was for all Americans to experience technology 
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through the integration of science, mathematics, engineering, and other disciplines (Sanders, 
1995).  
 
ITEA published the Rationale and Structure in 1996, in which the study of technology from 
elementary school through high school was illustrated, and the need for national standards 
became apparent. The focus of Rational and Structure “is about developing a measure of 
technological literacy within each graduate so that every American can understand the nature of 
technology, appropriately use technological devices and processes, and participate in society’s 
decisions on technological issues” (ITEA, 1996, p. 1).  
 
Rationale and Structure focused on a complete comprehensive integration of technology 
education programs in schools. With this, the meaning of technology became known as “human 
innovation in action”. “It involves the generation of knowledge and processes to develop systems 
that solve problems and extend human capabilities” (ITEA, 1996, p. 16). The TfAAP developed 
a written framework for technology education based on three universals: knowledge, process, 
and content. Thus, a foundation for the implementation of educational reform was established 
(ITEA). This concept is illustrated in Figure 1.  

 

 
Figure 1. Universals of technology are the fundamental framework for the writing content 
standards for technology education. 
 
From International Technology Education Association, 1996, Technology for all Americans: A rationale and structure for the study of 
technology, p. 17. 
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Because each part of the framework could not exist without the other, they became the universals 
of technology (ITEA, 1996). 

Technical knowledge includes the nature and evolution of technology; linkages based on 
impacts, consequences, resources and other fields; and technological concepts and 
principles. The processes are those actions that people undertake to create, invent, design, 
transform, produce, control, maintain, and use products or systems. The context of 
technology involves the many practical reasons why technology is developed, applied and 
studied. (p. 16) 

With a vision and goals, Phase I formulated a rationale and framework for technology education 
(Kinser, 1997). The distribution of Rationale and Structure culminated Phase I. 
 
Phase II 
With the universals of technology established, the project moved forward with Phase II: 
developing, finding consensus, and validating the content standards for technology education 
(ITEA, 1996). The universals of technology formulated a focal point from which the standards 
would be written, as shown in the Evolution of Taxometric Organizers (Figure 2). Working 
independently of each other at all stages of development, the advisory group and standards team 
provided input (Kinser, 1997). The advisory group was made up of people having previous 
experience creating standards for mathematics and science. Having a two-fold purpose, this 
group worked with the project staff, giving direction on successful ways to develop standards. 
They also assisted with the integration of the study of technology into the school curriculum 
(Kinser). 
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Evolution of Taxometric Organizers  The Nature of Technology 

Std 1:  The Characteristics and Scope of 
Technology 

Std 2:  The Core Concepts of Technology 
Std 3:  Relationships Among 

Technologies and the Connections 
Between Technology and Other 
Fields 

 Knowledge 
 Nature and Evolution of 
Technology 
 Linkages  
 Technological Concepts and 
Principles 

  
Technology and Society 
Std 4:  The Cultural, Social, Economic, 

and Political Effects of 
Technology 

Std 5:  The Effects of Technology on the 
Environment 

Std 6:  The role of Society in the 
Development and Use of 
Technology 

Std 7:  The Influence of Technology on 
History 

 
 

Processes 
• Designing and Developing 

Technological Processes and 
Systems 

• Determining and Controlling 
the Behavior of 
Technological Systems 

• Utilizing Technological 
Systems 

 Assessing the Impacts and 
Consequences of 
Technological Systems 

   
 
Design 
Std 8:  The Attributes of Design 
Std 9 :  Engineering Design 
Std 10: The Role of Troubleshooting, 

Research and Development, 
Invention and Innovation, and 
Experimentation in Problem 
Solving 

   Abilities for a Technological World 
Std 11: Apply Design Processes 
Std 12: Use and Maintain Technological 

Products and Systems 
Std 13: Assess the Impact of Products and 

Systems 
 

 

Context 
 Biological and Chemical 
Systems 
 Informational Systems 
 Physical Systems 

 The Designed World 
Std 14: Medical Technologies 
Std 15: Agricultural and Related 

Biotechnologies 
Std 16: Energy and Power Technologies 
Std 17: Information and Communication 

Technologies 
Std 18: Transportation Technologies 
Std 19: Manufacturing Technologies 
Std 20: Construction Technologies 

Figure 2. Evolution of taxometric organizers illustrates the organization and foundation of the 
content standards. 
From. International Technology Education Association, 2005, Technological Literacy for All: A Rationale and Structure for the Study of 
Technology. 
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The standards team, consisting of 27 people, was comprised of classroom teachers, supervisors, 
technology education teachers, elementary administrators, and representatives from mathematics, 
science, and engineering. The NRC and National Academy of Engineers (NAE) were also part of 
a formal review process for the technology education standards (Lewis, 2002). The standards 
team developed a detailed framework for the content of the standards (Kinser, 1997). These 
details list what all students should know and be able to do, indicating the essentials in the study 
of technology (Dugger, 2000). They are consistent in addressing technological literacy and 
content knowledge for all technology education programs (Albrecht, Starkman, Wagner, & 
Baker, 2002). Research and development conducted for Phase II focused on student needs.  
 
The universals of technology, knowledge, process, and context, give a consistent broad 
foundation for continued development (Dugger, 1997). Dugger (2000) listed the fundamental 
guiding principles of STL established from the foundation built by the advisory group.  

• They offer a common set of expectations for what students should learn in the study of 
technology; 

• They are developmentally appropriate for students; 
• They provide a basis for developing meaningful, relevant, and articulated curricula at the 

local, state, and provincial levels; 
• They promote content connections with other fields of study in grades K-12; 
• They encourage active and experiential learning. (p. 60) 
 

A detailed consensus-building process followed research and development. Before completion, 
over 4,000 educators, administrators, engineers, scientists, parents, and others reviewed and 
evaluated the standards over a period of four years (Dugger, 2002a). The NRC and NAE also 
formally reviewed STL in detail before its release (Dugger; Starkweather, 2002a). 
 
Validation came through NSF, AAAS, and NASA acknowledging STL as an important part of 
education (Lewis, 2002). Having the endorsement the scientific and engineering community, 
including those agencies listed above, STL is more acceptable to the education community 
(Lewis). 
 
STL has resulted in increasing efforts in curriculum change in the field of technology education. 
Public relations are improving as a result (Lewis, 2002). Those changes are ideally representing 
the technological society in which we live, and helping teachers design strategies to assist 
students with this understanding (Starkweather, 2002a). The most noticeable changes come with 
a refined definition of the content and structure of the field. 

 
Phase III 
Phase III immediately followed with the development and publication of AETL (ITEA-TfAAP, 
2003).  AETL is a companion document to STL, “presenting standards and enabling guidelines 
for student assessment, professional development of teachers, and the program infrastructure 
associated with the study of technology in Grades K–12” (ITEA-TfAAP, 2003, p. v). 
 
Three sets of standards were developed over the next three years (Dugger, 2001). As with STL, 
hundreds of experts from the field of technology, mathematics, science, engineering, and other 
disciplines were used for the refinement process. Input was sought from the technology 
education profession, educators, and other interested individuals (Newberry, 2001a). The 
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document was under review on the web for one month, while hearings were held at state and 
regional technology education conferences during the fall of 2001. Finally, individuals and 
groups were mailed drafts of AETL for a final review (Newberry). After three formal drafts, the 
AETL was finalized in the fall of 2002 and distributed at the ITEA conference in Nashville, 
Tennessee, March 2003 (ITEA:TfAAP, 2000). 

 
Using Standards for Technological Literacy 

The writing of standards was just the beginning of reform for technology education. ITEA-
TfAAP first addressed the interpretation of STL through the Standards Specialists, a team of 
teacher trainers. Their primary goal was to teach, train, and assist teachers with implementing 
STL. The team gave many presentations around the country concerning the interpretation and 
implementation of STL. Standards Specialists focused on increasing the understanding of STL 
and giving support for its implementation. 

STL has provided a concrete direction for technological literacy by:  
• Defining the knowledge and abilities of technology that all students should develop; 
• Presenting criteria for judging technology education content and programs at different 

grade levels including learning goals, design features, instructional approaches, and 
assessment characteristics; 

• Providing criteria for judging instructional materials, curricula, and learning experience 
developed by national projects, state agencies, local districts, schools, or teachers; 

• Including standards for the preparation of continuing professional development for 
teachers (Bybee, 2002, p. 2). 

 
Technology education has the means for providing more students with opportunities to 
experience technological problem solving for everyday experiences (Newberry, 2001b). 
However, the real hope and promise of the future lies not only in technology, but also in 
society’s ability to use, manage, and understand it (Dugger, 1997). With this understanding 
comes technological literacy. 
 
Technology educators must ensure that all students are prepared with the knowledge and skills 
needed to make a responsible contribution to society (Savage & Sterry, 1990). Technological 
knowledge, skills, and attitudes need to be developed and refined in technology education at all 
levels to assist in the development of competent members of society (Savage & Sterry). Students 
understanding technology as it relates to the world outside of their school in their community, 
city, state, and world will accomplish this task (Savage & Sterry).  The content of instruction 
given in the classroom becomes the foundation for the students when solving real-world 
problems (Wright, 2002). 
 
Teachers are the key to the success of educational change; therefore, the full implementation of 
STL depends on technology education teachers (Wright, 2002). In doing so, teachers’ needs must 
be met, and they must be motivated to make a change. These needs should be considered 
throughout the change process. 

 
The Change Process 

For change to take place in social systems, values, goals, events, and consequences must be 
examined (Fullan, 1982). Alterations must occur within the structure and function of social 
systems (Rogers, 1995). Old habits are challenging to overcome, therefore requiring substantial 
amounts of time for change to happen (McLaughlin, 1978). Good intentions and desires are not 
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sufficient for the implementation of change; a plan must be visualized (Fullan). “Change is a 
process, not an event” (Hord, Rutherford, Huling-Austin, & Hall, 1987, p. 5). 
 
Change begins when ideas are formulated and goals set into place concerning an innovation. 
Change requires an understanding, the development of skills, experience, and the use of the 
innovation (Dooley, 1999). Each innovation is accompanied by change. Each innovation has a 
source, communication channels, and receivers (Winter, 1988). These multiple variables cause 
change to happen at a slow rate, usually over a period of several years (Rogers, 1995; Dooley). 
The complexity of the innovation determines the rate at which change takes place (Mann, 1978). 
Change is multidimensional; the innovation and the setting must be considered throughout the 
process (Dalin, 1978). 
 
Innovations affect individuals, organizations, and interest groups. Communication between each 
group/person must bring them together throughout the change process. Successful 
implementation is accomplished through a well thought out plan. That plan must be completely 
executed. This process is vital to the successful implementation of an innovation. It takes time, 
involving individuals, institutions, and subsystems (Dalin, 1978). As people become more 
familiar with an innovation through having greater understanding, their attitudes change, and 
they are more likely to utilize it (Inch, 1987). 
 
Change continually occurs in all areas of life, including education (Gbomita, 1994). Schools 
change slowly and often require outside pressures, enforcing the change (Huberman, 1973). 
These outside pressures can come in the form of political decisions, such as state standards 
(Simmons-Morton, Green, & Gottlieb, 1995). State departments of education and teacher 
education institutions are instrumental in influencing school administrators to make changes 
(Bybee, 2002).  Direct or indirect coercions are the quickest way to make change occur, although 
this method is not well received (Chamberline & Cote, 1972). Professional educators have 
warned legislators, governors, and commissions that “top-down” change cannot yield significant 
gains in learning. Bitter resentment is formed when changes are forced from the outside (Fullan, 
1982). Individuals’ responses are the reality of the process (Fullan). People must alter their 
behavior to make change occur (Hord et al, 1987). Implementation of change indicates an 
individual’s acceptance. The process of getting to this point is usually difficult for most people, 
groups, and organizations (Huberman, 1973). 
 
Berman and McLaughlin (1976) conducted a Rand Study for the USOE (1973-1994), focusing 
on the improvement of federal change agent policies. They discovered that educational agencies 
would volunteer for projects, but would not successfully implement them for long periods of 
time. The investments made did not retain committed teachers, effective project directors, or 
more concerned principals. The money invested did not transform the success or failure of 
school district implementation of the project. Change cannot be bought or imposed upon people. 
The receiver must desire change due to dissatisfaction, inconsistencies, or intolerability in 
current situations (Fullan, 1982). The implementation of the change process must be 
conceptualized first, in order to make a difference (Sarason, 1982). 
 
Lindquist (1978) made four assumptions about human behavioral change. First, there must be a 
rational model, due to the fact that people change on the basis of reason and evidence. The more 
information and understanding individuals have concerning an innovation, the more alterations 
in attitude and behavior are likely to happen. Second, humans are social animals who maintain 



   

 18

new ideas through social networks. Third, with all change come physiological barriers. Humans 
desire a solution to overcome these barriers to change. Lastly, political connections build 
coalitions, which assist in informing people about change. This information assists people by 
protecting and strengthening their vested interests. Meeting the needs of all people associated 
with the change assists in the complete process. 
 
Change, in any setting, affects people, their habits, and values (Bennis, Benne, & Chin, 1985). 
Each person contributes strengths and weaknesses to the process through their values and 
experiences, causing different reactions to change (Hord et al., 1987). Each individual’s needs 
must be considered (Hord et al.). Once real change occurs it brings growth, strength in skills, and 
a sense of mastery, accomplishment, and professional growth for those involved (Hord et al.; 
Fullan, 1982).  
 
Resistance also accompanies change. People tend to change as little as possible. Their needs 
must be met or change is eventually abandoned (Fullan, 1982). The desired reaction is 
assimilation of the change into the existing environment. When assimilation occurs, the 
innovation becomes part of daily practices (Hord et al., 1987). Complete assimilation provides 
evidence of that change. 
 
Real change involves uncertainty. Anxiety of uncertainty is central to failure of educational 
change (Fullan, 1982). Humans naturally want to be in a state of equilibrium. Change requires 
individuals to modify their behavior to achieve this equilibrium (Gbomita, 1994). It is easier to 
resist the change than find equilibrium within the change. 
 
Education and change are seen as orderly sequences. When a problem is identified or an idea 
generated, solutions can be created and diffusion attempted (Huberman, 1973). Systematic 
implementation assists in permanently altering the way of doing things, improving the effect of 
lasting change (Ellsworth, 2000). The plan becomes the connection between knowledge and 
action (Bennis, 1966). 

 
Change Indicators 

Individual characteristics affect the rate of change. For example, the literature revealed several 
studies reporting age to be significant when investigating change. Age and length of work 
experience were correlated with nurses’ perceptions of competence (Ritta, Helena, & Ana-Maija, 
2004). Age was also a significant indicator of the diffusion of distance learning (Ndahi, 1999). 
 
Several studies confirmed the significance of years of experience. For example, years of teaching 
in community colleges and public schools made a difference when computer usage was 
measured. The longer teachers had been in the classroom the less likely they were to use 
computers (Scott, 1986). Also, there was a small relationship between the implementation of 
technology learning activities by technology education teachers in Montana and years of 
teaching experience. The innovation is used less by beginning teachers, and those having 20 
years or more experience (Ray, 1990). LaPorte (1980) found that teaching experience was 
significant when using IACP materials. Years of teaching experience was significant in the 
adoption of technology education in New Mexico (Bussey, 1999). 

 
Formal training using an innovation has positive affects on adoption. Individuals with formal 
training in the area of computers were more likely to use the innovation (Blankenship, 1998). 
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The amount of training using IACP materials made a significant difference in its adoption as well 
(LaPorte, 1980). 
 
Membership in professional organizations has significance on the adoption of innovations 
(Rogers, 1995). Rogers reported involvement in a professional organization associated with the 
origin of the innovation exposed individuals to innovations as they are presented to the field of 
study. The researcher expected to find that technology education teachers belonging to one or 
more professional technology education associations would have greater exposure to STL and its 
purpose.  
 
Much like professional organization membership, reading professional publications in one’s field 
of study would more likely expose the reader to innovations. Inch (1987) showed that the 
number of professional journals read on a regular basis explained 5% of the variance when 
measuring computer use. When studying technology education teachers’ reception to change, 
Wash (1998) found that 95% of the respondents read literature related to technology education. 
However, LaPorte (1980) found that reading professional publications had a low positive 
correlation to the use of IACP materials.  
 

Strategies of Change 
The selection of change strategies are determined by the products being used and the system or 
organization that needs to change (Hall & Hord, 1987). Basic processes need to begin, and 
barriers removed for strategies to be used to accomplish the goal applied (Willis, 1998). 
 
Miller (1967) identified four change strategies. These strategies are educational specialist, 
innovations, communication media and influence, and money theory. The educational specialist 
strategy uses direct education and troubleshooting to promote change. This is often done through 
in-service seminars and workshops. Innovations, as studied by sociologists and cultural 
anthropologists, focus on the individual making the change. The emphasis is on how the 
innovation will be accepted, transformed, or rejected. Communication media and influence 
depends on advertising and basic stimuli that produce change. Money theories are based on 
providing all the material needed to allow the change to take place, along with benefits for those 
involved in the process. 
 
Zaltnam, Florio, and Sikorski (1977), and Bennis et al., (1985), classified change strategies as 
empirical rational, manipulative, power/coercive, and normative re-education. Empirical rational 
strategies focus on people as being rational beings. People will follow and develop their self-
interests. This strategy appeals to the person’s reasoning and logic to disseminate information 
about change. The information is based on applied research. A manipulative strategy, identified 
by Miller (1967), is basically a type of social engineering. The environment is manipulated to 
create new attitudes and perspectives about the changes taking place. Power/coercive strategies 
attempt to bring about change through the use of political, economic, legal, or moral 
associations. The people are forced to change. Those in power mandate compliance. Normative 
re-education strategies, identified by Bennis et al., are sometimes used to attempt to change 
habits and values of individuals through re-education. This practice supports cultural norms and 
individual commitments to the organization being changed. There are many different strategies 
that can and are being used to assist in the process of change. Bringing about change may not fall 
into one specific strategy (Miller, 1995). Oftentimes they are combined to accomplish the goals 
of change. 
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Dooley (1999) through his holistic framework combined Diffusion of Innovations and the 
Concerns Based Adoption Model (CBAM) to create a model that best fit the changes that need to 
take place. This combination uses Rogers’ innovation decision stages and the self-talk and 
impact aspects of CBAM to describe the learning and adoption. 
 
CBAM and Diffusion of Innovations are the two main perspectives that seem to surface most 
often when researching models of change. CBAM is specific to educational settings providing an 
understanding of the issues that arise with different groups, while the Diffusion of Innovations is 
a social interactive perspective of change relying on face-to-face interaction to accomplish the 
desired change (Ellsworth, 2000).  

 
Educational Change 

Educational change is focused on teachers and their willingness to change. The process depends 
on what teachers do and think in response to an innovation (Fullan, 1982).  Teachers are the 
catalyst for change (Albrecht, Starkman, Wagner, & Baker, 2002). Although we may believe that 
teachers will automatically seek to learn about new technologies and instructional methods, the 
reality is that teachers are lacking confidence to integrate an innovation into their instructional 
program; they will tend to ignore it (Dooley, 1999). 
 
It is assumed that all teachers will pick up an attractive innovation and use it in their classrooms 
from day one (Hord et al., 1987). However, the innovations themselves do not change what is 
happening in the classroom. Teachers must make the change after being taught about the 
innovation and its value to them and their classroom. 
 
Barriers encountered by teachers slow the motivation for change. A National Science Teachers 
Association (NSTA) survey of 5,000 members concerning National Science Education Standards 
found three top barriers to change in science: additional time for planning; additional money for 
professional development; and having inadequate materials, facilities, and resources. 
In order to promote meaningful change, response to the needs and concerns of the teachers must 
be made (Hutchinson & Huberman, 1993). 
 
When interviewing Barbara Reys (a professor of mathematics education at the University of 
Missouri), Herrera (2002) discovered mathematics teachers also have concerns about 
implementing standards. They asked these questions. 

• Will my students be prepared?  
• Will the students know the topics the high school teachers expect them to know?  
• How can we help parents understand the rationale behind the change in the mathematics 

program?  
• How will my teaching have to change?  
• What about the practice on computation?  
• How do you challenge the very bright students, as well as provide the appropriate support 

for those kids who are struggling? (p. 2) 
 

If not answered, these questions could result in barriers. Dalin (1978) listed four specific barriers 
relevant to educational change. First, value barriers exist because each person has a different 
perspective concerning the change based on their values. Second, power barriers result from the 
change in the hierarchy of the system due to the innovation. Third, practical barriers, such as 
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mismanagement of the innovation process or bad presentation cause innovations to fail. Fourth, 
psychological barriers exist that differ among individuals and cannot be accounted for or 
explained (Dalin). The focus in educational change shifts from how we implement change to 
how we overcome the barriers that exist against change (Simons-Morton et al., 1995). Lowering 
barriers related to change has become the strategy of concentration when facing change 
(Huberman, 1973). 

 
Rogers’ Theory of Diffusion 

Rogers’ theory of Diffusion of Innovations was selected for this study because of the social 
interactions aspect of the model. This model uses five perceived attributes of the innovation that 
aid in the description of the rate of change.  Teachers are the key to the diffusion of any 
innovation in the classroom. If their perception level of each attribute is defined, questions 
answered, and their needs met, the innovation will be adopted and used at a faster rate. Rogers’ 
theory identifies five specific areas that can be identified and responded to in order to assist 
teachers with the change. The innovation being considered for this study was STL. 
 
Rogers’ Diffusion of Innovation is a social change model. Social change “is the process by which 
alteration occurs in the structure and function of a social system” (Rogers, 1995, p. 6). Gabriel 
Tarde, a French lawyer and judge in the early 1900s, developed the theory of diffusion. Tarde’s 
observations were related to social trends as they related to his legal cases (Schwarzbach, 1999). 
Through his studies, Tarde offered characteristics of types of innovations and the barriers, which 
accompanied them, while focusing on appearance of the innovation, and how it spread in society 
(Ryan, 1969). Tarde recognized that innovations or new ideas needed to be closely related to the 
original idea. This close relationship ultimately affects the rate of adoption (Schwarzbach). If the 
new idea did not align itself with the existing culture, it was less likely to be adopted (Ryan). 
 
After Tarde, European anthropologists began to explain social change that occurred after 
innovations were introduced to society (Rogers, 1995). Chapen (1928), and Ryan and Gross 
(early 1940s) contributed to the developing field of diffusion, influencing the methodology, 
theoretical framework, and interpretation of social change (Scharzbach, 1999). Diffusion studies 
of educational innovations began during the early 1960s by Mort and Rogers (LaPorte, 1980). 
During the early 1960s, sociologists studied communication media and its interrelations and 
effectiveness (Ryan, 1969). Today, Rogers’ Diffusion of Innovations is being used to study 
change in many different areas of study such as agriculture, family planning, public health, and 
nutrition (Rogers). 

 
Diffusion 

Diffusion, as defined by Rogers (1995), is “the process by which an innovation is 
communicated through certain channels over time among the members of a social system” (p. 5). 
These ideas are spread from their origination or source through communication channels, 
resulting in a natural flow of new ideas and products (Havelock & Huberman, 1977). Each 
individual involved, through communication with others, has a vital part in the diffusion process. 
The culmination of the diffusion process results in adoption, implementation, and 
institutionalization of the innovation (Schwarzbach, 1999). 

With Rogers’ diffusion theory, a decision-making model, subjects either receive or reject the 
new idea (Gray, 1984; Rogers, 1995). Four factors affect this process: innovation, 
communication channels, time, and the social system (Rogers). 
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Innovation 
Rogers (1995) defined an innovation as “an idea, practice, or object that is perceived as new by 
an individual or other unit of adoption” (p. 11). The innovation will most likely be a measurable 
improvement and a deliberate change to the previous system or object (Huberman, 1973). 
Attitudes, behaviors, policies, or programs, if new or novel, can be placed into the category of 
innovation (House, 1974). 
 
Each innovation has a story to tell beginning with the development, promotion, adoption, 
diffusion, and at times, the demise of the innovation. Kanter (1983) explained it well in her book, 
The Change Masters. 

The term “innovation” makes most people think first about technology: the new products 
and new methods for making them…. Innovation refers to the process of bringing any 
new, problem-solving idea to use…. Innovation is the generation, acceptance, and 
implementation of new ideas, processes, products, or services. It can thus occur in any 
part of a corporation, and it can involve creative use as well as original invention. 
Application and implementation are central to this definition; it involves the capacity to 
change or adapt. (pp. 20-21) 
 

Innovations do not come as one simple package with one correct answer, but with a bundle of 
information and many possible applications (Hord et al., 1987). The presence of an innovation 
indicates something new and different is occurring (Huberman, 1973). This newness may not be 
based on the current amount of knowledge an individual has concerning the innovation, but the 
amount of exposure or use of it (Rogers, 1995). The level of exposure to the new idea determines 
the individual’s level of understanding. Individuals determine how the idea will be received by 
the innovations’ perceived newness (Rogers). 

 
The individual’s perception of an innovation determines their initial reaction to it. New and 
novel ideas are not always viewed as progress, necessary, important, or useful solutions to the 
problem (House, 1974). Some individuals see most innovations as unimportant (Rogers, 1995). 
 
Each innovation is different and requires different levels of commitment from those individuals 
involved. The properties of the innovation affect its rate of diffusion and adoption (Rogers & 
Shoemaker, 1971). Teachers, for example, use innovations at differing levels and ways not 
intended by the developers, depending on their time and resources (Grobman, 1970; 
Schumacher, 1972; Hord et al., 1987). The simpler the idea, the easier it is to understand. This 
leads to a better chance of adoption (Rogers, 1995). 
 
Communication Channels 
Rogers (1995) defines communication channel as “the means by which messages get from one 
individual to another” (p. 18). Communication channels are the means by which individuals 
within a social system learn of new innovations. This communication can be from individual to 
individual or through mass media. Mass media, television, radio, newspaper, and so on, tends to 
be the most rapid form of communicating a new idea (Rogers). Communication from individual 
to individual may be more effective due to the face-to-face exchange (Rogers). Most people 
make their decision based on someone else’s opinion of the innovation. 
 
Communication is key to making decisions. Facts, other than reducing uncertainty, may be of 
little value for making a decision to adopt the innovation (Chamberlin & Cote, 1972). 



   

 23

“Communication is a process of convergence (or divergence) as two or more individuals 
exchange information in order to move toward each other (or apart) in meaning that they give to 
certain events” (Rogers, p. 6). The receiver of the innovation will generally seek information and 
guidance from outside sources (Huberman, 1973). This communication allows for mental 
understanding, allowing for better decision-making concerning the innovation. The individual 
creates and shares information, developing an understanding (Rogers). Once the uncertainty is 
reduced to a tolerable level for the individual, a decision can be made (Johnson, 2001). 

 
Time 
Time demonstrates how long an individual or group takes to go through the process of either 
accepting or rejecting an innovation. This is a mental process where attitudes of rejection or 
acceptance of the innovation are molded (Johnson, 2001). An individual may adopt or reject an 
innovation, but the decision is not terminal. At any point in time, the adopter may discontinue 
using the innovation or adopt it (Adamsky, 1973).  The process of time can be broken down into 
five sequential parts: knowledge, learning of the innovation and gaining understanding; 
persuasion, the forming of a favorable or unfavorable attitude concerning the innovation; 
decision, activities leading to a choice to adopt or reject the innovation; implementation, putting 
the innovation into use; and confirmation, seeking reinforcement for their decision concerning 
the adoption of the innovation (Rogers, 1995). 
 
Social System 
Rogers (1995) defined a social system as “a set of interrelated units that are engaged in joint 
problem solving to accomplish a common goal” (p. 23). This system may be strictly individuals 
or groups, organized or informal. The structure of this system affects the diffusion of an 
innovation (Chamberlin & Cote, 1972; Rogers). 

 
The process of measuring time, communication channels, and social systems is very difficult and 
time consuming. Because of this difficulty, these variables will not be considered in this study. 
The five attributes of an innovation will be the focal point of Rogers’ diffusions theory in this 
study. 

 
Rate of Adoption 

Rogers (1995) stated, “The rate of adoption is the relative speed with which an innovation is 
adopted by members of the social system” (p. 22). The rate of adoption can be determined by the 
perceived attributes of the innovation, type of innovation-decision, communication channels, 
nature of the social system, and the extent of the change agent’s promotion efforts (Rogers). 
Rogers perceived attributes of an innovation are the focal point of this study. Lancaster and 
Taylor (1986) found 48% to 87% of the variance in rate of adoption to be explained by Rogers’ 
five attributes. 
 
Perceived Attributes 
Rogers (1995) identified five attributes that can be studied and translated into strategies of 
change: relative advantage, compatibility, complexity, trialability, and observability. Each 
attribute is distinctly different and yet overlaps the other four to some degree (Rogers & 
Shoemaker, 1971). Researchers have found that the acceptors of new innovations respond 
favorably to Rogers’ five attributes. Tornatzky and Klein (1981) conducted a meta analysis of 75 
articles and found Rogers’ five attributes to have the most significant relationship to the adoption 
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of the innovation. These attributes are directly related to the adoption of the innovation because 
individuals’ perceptions affect their rate of adoption (Rogers, 1995). 
 
Thus, the rate of adoption is not determined by the innovation itself. An individual’s perception 
of the innovation is the key to adoption. Rogers realized in his early studies that the individual’s 
perception of the innovation was of most value when trying to predict the rate of adoption. The 
users’ perception toward the five perceived attributes of the innovation determines their attitude 
toward the innovation (Rogers, 1995). A user’s attitude determines if they favor the diffusion 
(Rogers, 1983). 
 
In the classroom, change affects teacher’s attitudes and behaviors. The teacher must choose to go 
beyond the surface of the introduction of new material (Mann, 1978).  By knowing the existing 
beliefs and attitudes of potential adopters, an innovation could be ‘packaged’ to relate directly to 
their perspectives. This relationship can promote the diffusion and increase the rate of adoption 
(Rogers & Shoemaker, 1971). The general idea would then be to address the five perceived 
attributes, assisting the teachers to think through the diffusion process (Chamberlin & Cote, 
1972).  When accomplished successfully, change modifies the attitudes and ultimately the 
practices of all individuals involved in change (Hewton, 1982).  
 
An innovation’s rate of adoption can be explained by an individual’s perceptions of the 
characteristics of the innovation (Rogers, 1995). Understanding an adopter’s perception of the 
innovation, according to the five previously mentioned attributes will assist in alleviation of 
uncertainty. 
 
Relative advantage. 
“Relative advantage is the degree to which an innovation is perceived as better than the idea it 
supersedes” (Rogers, 1995, p. 15). The relative advantage is the measurement of the incentives 
or consequences that accompany the new innovation (Rogers & Shoemaker, 1971). The relative 
advantage of a new idea is positively related to the rate of adoption (Rogers & Shoemaker). 
 
The relative advantage may not always be evident to the adopters (Rogers, 1995). It can be 
measured in a number of ways such as economic profitability, initial cost, social prestige, 
convenience, savings of time and effort, immediacy of reward, hazards removed, satisfaction, 
and decrease in discomforts (Rogers). The adopter and personal situation determine if the 
innovation is desirable, with each situation being different (Rogers). Each individual must profit 
from the change. The innovation may support their values or their power system, or help them to 
fulfill old or new personal goals (Dalin, 1978). 
 
Every change suggests improvement, but what matters is how individuals perceive it (Rogers, 
1995). Teachers are concerned with the amount of extra time the innovation will take. Teachers 
want to know how this improvement will affect them (Hord et al., 1987). Will the change take 
away from in-classroom stability and add to out of classroom preparation (Fullan, 1982)? 
Resistance arises in the classroom when the new innovation takes away from classroom control 
(Huberman, 1973). 
 
Teachers frequently do not see the need for change (Fullan, 1982). A crisis must arise in order 
for teachers to notice the relative advantage (Rogers & Shoemaker, 1971). Teachers must believe 
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that the advantages out weigh the risks that must be taken while implementing the change in the 
classroom (Adamsky, 1973). 
 
Adamsky (1973) found teachers willing to use behavioral objectives as an innovation, as long as 
they were compensated through increased salary, job security, opportunity for advancement, or 
increased prestige. Nurses with high innovation attitudes were found to believe relaxation 
therapy a beneficial nursing innovation. The more beneficial the innovation the more likely the 
nurse was to use it (Winter, 1988). Sparks (1988) found the same behavior with teachers and new 
practices. The greater the perceived relative advantage, the more rapid its rate of adoption 
(Rogers, 1995). 

 
Compatibility. 

“Compatibility is the degree to which an innovation is perceived as being consistent with the 
existing values, past experiences, and needs of potential adopters” (Rogers, 1995, p. 15). 
Humans are homeostatic, being in a state of equilibrium, staying with their initial beliefs and 
attitudes (Chamberlin & Cote, 1972). This equilibrium must be kept throughout the process of 
change. The change must be perceived as compatible with day-to-day activities, cost, training 
needs, and planning needs. 
 
People want to be comfortable, therefore organizing themselves and their lives in an orderly 
manner (Chamberlin & Cote, 1972). Change of any kind modifies this order, bringing 
discomfort, which is not usually enjoyed. Equilibrium must be sought through gaining 
understanding of the individual’s past experiences and using them to create an easier, more 
compatible transition to the newly introduced plan. Teachers often view new educational 
practices as threats to their personal security (Adamsky, 1973). Changes are most often made 
when teachers are comfortable with them (Williams, 1993). When changes are easily adapted to 
the existing classroom practices they are more readily adopted and used (Stone & Nielsen, 1982). 
Security is created through compatibility aiding in a more rapid adoption of the innovation 
(Rogers & Shoemaker, 1971). 
 

Complexity. 
“Complexity is the degree to which an innovation is perceived as difficult to understand and use” 
(Rogers, 1995, p. 16). Complexity differs from the other variables, in that, as it increases it is 
negatively related to the rate of adoption (Rogers & Shoemaker, 1971). Therefore, complexity 
must be reduced instead of being increased to assist with the diffusion process. 
 
Complex changes usually require additional modifications (Fullan, 1982). Complexity increases 
the time that must be invested in adoption. If the complexity is too demanding, teachers may 
discontinue the process or fail to adopt it at all (Sharpe, 1989). Teachers perceiving the 
complexity as being too great may not attempt to understand or implement the practice 
(Adamsky, 1973). Materials requiring the teacher to learn new content knowledge is least likely 
to be implemented (Williams, 1993). 
 
Linnell (2001) found organized in-service activities assisted in the reduction of anxiety due to the 
complexity. In-service activities better prepared teachers and instilled confidence concerning the 
new curriculum they were to implement. Along the same lines, Adamsky (1973) recognized that 
vocational teachers were less likely to adopt the use of behavioral objectives due to their 
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complexity. The only way behavioral objectives would be used was if the teachers perceived the 
relative advantage to be worthwhile or greater than the complexity of its use (Adamsky). 

 
Trialability. 

“Trialability is the degree to which an innovation may be experimented with on a limited basis” 
(Rogers, 1995, p. 16). With administrative support, teachers are usually willing to try new ideas 
(Miller, 1989). The early adopters, those trying the idea when it first comes into use, appreciate 
the opportunity to try small portions of the innovation at first. Late adopters, those making 
changes later, do not feel this to be as important because others have gone through the process 
before them (Rogers & Shoemaker, 1971). 
 
Learning by doing is the optimal adoption process. Innovations that can be tried one piece at a 
time tend to be adopted more quickly (Rogers, 1995). Uncertainty is illuminated a little at a time, 
making the innovation less risky (Rogers & Shoemaker, 1971). Miller (1989) found teachers to 
have more positive attitudes toward the four systems used in the 4MAT teaching model systems 
when they were exposed to it gradually. Trialability is positively related to the rate of adoption of 
innovations (Rogers & Shoemaker, 1971). 

 
Observability. 

“Observability is the degree to which the result of an innovation is visible to others” (Rogers, 
1995, p. 16). People want to know what the end result of an innovation will be. They want to 
observe the process before making a decision. Viewing of the results of an innovation increases 
the likelihood of adoption (Rogers). Rogers and Shoemaker (1971) found observability, as 
perceived by the adopters, to be positively related to the rate of adoption. 
 
Studying these five attributes or characteristics of an innovation can assist in understanding the 
rate of adoption. Building on this theoretical base, this study will consider STL as an innovation 
being diffused into the organization of technology education in the state of Virginia. Rogers’ five 
attributes will be used to gain a better understanding of the levels of adoption as determined by 
Loveland. 

 
Summary 

Change is continuous in education and the discipline of technology is no exception. Industrial 
arts has evolved having a primary focus of the study of technology. The name change from 
industrial arts to technology education within the national association signified a definite change 
of focus. 
 
Student excellence is being sought in public education. Standards are the tool being used to 
assess the levels of achievement being attained. All areas of education began to respond to this 
reform in the early 1980s. In keeping up with educational change, technology education began 
the development of STL in order to meet the needs of educational reform. The ITEA published 
STL in 2000. 
 
The development of STL has allowed for clarification of the definition of technology. 
Formalizing the definition of technology has allowed for consistency throughout the programs of 
technology education. This formulated a base for technological literacy. 
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Technological literacy is imperative in today’s society. Citizens must be able to use and 
understand emerging technologies. Yet, public education is not able to keep up with the rate at 
which technology is changing. With understanding, and the ability to use and manage 
technology, individuals can make better judgments about daily life and the consequences of 
technology (Martin, 2002). Technology education is the vital link to technological literacy. 
 
The field of technology education faces concerns as it attempts to implement the content 
standards. Technology education teachers need to be informed of the changes taking place, 
adjusting their personal philosophies and programs in order to keep up with the profession 
(Boser & Daugherly, 1994). Those understanding the changes need to reassure others that 
positive change will occur in technology education through collaboration and a focus on the goal 
of technological literacy (Bybee, 2002). Through the long process of change, those associated 
with the study of technology ought to take pleasure in the process, believing the students will 
benefit in the end (Newberry, 2001a). 
 
All change takes time and planning. Change is not a single event that occurs and ends. Many 
factors must be considered when trying to diffuse something new into society. Any idea, if new 
to the individual, is an innovation (Rogers, 1995). STL are clearly an innovation for technology 
education. 
 
Based on the literature review, Everett Rogers’ theory of diffusion explains four factors that 
affect the process of diffusion of an innovation: innovation decision process, individual 
innovators, rate of adoption, and the perceived attributes of the innovation. This study focused on 
the level of implementation of STL in Virginia as described by Loveland and explained each 
level through the perception of five attributes: relative advantage, complexity, compatibility, 
trialability, and observability. The variance in levels of implementation can be explained by 
these five attributes. 
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Chapter Three: Methodology 
 

This study has a three-fold purpose: first, to determine to what extent Virginia secondary 
technology education teachers are implementing STL; second, to determine to what extent each 
Standard is being implemented; and third, to determine the relationship between the Standards 
implemented and the respondents’ perceptions according to Rogers’ attributes of innovation. 
Respondents’ demographics were used to describe the sample. Data gathered could be used to 
develop strategies of change, and assist change agents with the diffusion of STL in Virginia to 
secondary technology education teachers. 

 
Statement of the Problem 

STL was first distributed to members of the profession at the ITEA’s 62nd Annual Conference, 
held March 2000 in Salt Lake City, Utah. Those who attended the conference received a 
complimentary copy, after which STL could be purchased from the ITEA. In 2002, the VTEA 
conducted formal training on the use of STL in the classroom during their summer conference. 
Members of the VTEA who attended the conference gained greater exposure to the use of STL. 
However, not all secondary technology education teachers in Virginia are members of the 
VTEA, which limits the exposure of STL within the state. 
 
STL contains 20 Standards written to assist educators in establishing curriculum to reflect 
technological literacy. In order for this to happen, technology education teachers need to use STL 
as the framework for planning their curriculum. Presently, the extent to which this is done is not 
known. Furthermore, it is not known to what extent each Standard is being used by Virginia 
secondary technology education teachers. 

 
Research Questions 

Three research questions guided this study: 
1. To what extent was STL being implemented as evidenced by the perceptions of Virginia 

secondary technology education teachers? 
2. To what extent is each Standard being implemented as evidenced by the perceptions of 

Virginia secondary technology education teachers? 
3. What is the relationship between the Standards implemented and the respondents’ 

perceptions according to Rogers’ attributes of innovation? 
 

Variables 
For this study, the dependent variables were considered to be the Levels of STL 

implementation. Independent variables used in the study were Rogers’ five attributes of 
innovations, individual Standards, and Virginia technology education teachers’ demographics 
(Table 1). 
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Table 1 
Variables found within the study 

Type of variable Description 

Dependent   

 Level of STL implementation 

  Level A I am not aware of Standards for Technological Literacy 

  

Level B I am aware of Standards for Technological Literacy but have not seen a copy 
(e.g., I have not read Standards for Technological Literacy nor attended any 
workshop pertaining to it.) 

  

Level C I was exposed to Standards for Technological Literacy (e.g., I have read a 
report or article about, and/or attended a workshop concerning Standards for 
Technological Literacy but subsequently, have done nothing about it. I have 
taken no action, nor have I had a discussion with colleagues/peers concerning 
Standards for Technological Literacy). 

  

Level D I am currently considering information from Standards for Technological 
Literacy (e.g., I have begun discussing and/or have reviewed Standards for 
Technological Literacy with colleagues/peers). 

  

Level E Based on information provided by Standards for Technological Literacy, I 
have taken steps toward action (e.g., I have decided to use Standards for 
Technological Literacy and have begun making plans). 

  

Level F I am making use of information provided by the Standards for Technological 
Literacy.  

Independent  

 Standards  

 1. The characteristics and scope of technology 

 2. The core concepts of technology 

 3. The relationships among technologies and the connections between technology 
and other fields 

 4. The cultural, social, economic, and political effects of technology 

 5. The effects of technology on the environment 

 6. The role of society in the development and use of technology 

 7. The influence of technology on history 

 8. The attributes of design 

 9. Engineering design 

 10. The role of troubleshooting, research and development, invention and 
innovation, and experimentation of problem solving 

 11. Apply the design process 

 12. Use and maintain technological products and systems 

 13. Assess the impact of products and systems 

 14. Medical technologies 

 15. Agricultural and related biotechnologies 
  (table continued) 
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Table 1 (continued) 

Variables found within the study 

Type of variable Description 

 16. Energy and power technologies 

 17. Information and communication technologies 

 18. Transportation technologies 

 19. Manufacturing technologies 

 20. Construction technologies 

 Rogers’ perceived attributes of innovations 

  Relative Advantage 

  Compatibility 

  Complexity 

  Trialability 

  Observability 

 Teacher demographics 

  Age 

  Number of years teaching technology education 

  Member of VTEA or ITEA 

  Read one or more professional journals associated with technology education  

  Attended a VTEA or ITEA conferences since 2000 
 

Population and Sampling Procedure 
The population of the study consisted of 1,044 Virginia secondary technology education teachers 
obtained from a list provided by the Virginia Department of Education. Duplicate names within 
the list were identified and deleted. Using the Table for Determining Sample Size from a Given 
Population, (Krejcie & Morgan, 1970, p. 610), it was determined that 285 individuals would be 
selected for the random sample. The statistical software, SPSS, was used to select the sample 
selection. 

 
Instrument Development 

The instrument used in the study was a questionnaire developed by the researcher (Appendix B). 
The questionnaire contained three parts.  

• Part I: Background information  
• Part II: Implementation of Standards for Technological Literacy  
• Part III: Standards used in the classroom and Rogers’ attributes of innovations 
 

Part I: Background Information 
A review of literature identified five teacher demographics, which proved to be significant in 
previous studies that used Rogers’ diffusion of innovation as the focal change theory: age (Ritta, 
Helena, & Ana-Maija, 2004; Ndahi, 1999); years of teaching in technology education (Scott, 
1986; Ray, 1990; LaPorte, 1980; Bussey, 1999); membership in professional organizations 
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(Rogers, 1995); professional journals read (Inch, 1987; Wash, 1998); and attendance of an ITEA 
conferences since 2000 (Rogers, 1995). 
 
Part II: Implementation of Standards for Technological Literacy  
The respondents self-reported their level of STL implementation in the second portion of the 
questionnaire. Loveland identified eight levels of implementation. The researcher combined the 
last three levels of implementation thereby establishing one level of STL use. This brought 
bringing the number of levels down to six. Each level of implementation was identified by a 
letter within the questionnaire indicating the order. The first level, A, indicated the lowest level 
of implementation while Level B indicated the next strongest level, and so forth, with Level F 
being the highest level of implementation. Each item had an increasing point value, representing 
the increasing level of implementation. Respondents selected the appropriate response 
corresponding to their level of STL implementation in the classroom. Those respondents 
selecting Level F were to complete Part III of the questionnaire. 
 
Levels of implementation were adapted and used with written permission (Appendix C), from 
Loveland’s (2003) District-Level Predictors of Implementation of the Standards for 
Technological Literacy in Florida (Appendix D). His work was developed from the list of 
hierarchically ordered descriptors, which were created by Cousins and Leithwood (1993) and 
adjusted to reflect STL for his study (Appendix E).  

 
Part III: Standards used in the classroom and Rogers’ attributes of innovations  
STL was recognized as the innovation of interest for the study. Two questions were written for 
each of Rogers’ attributes of innovations. Each of these questions was written by the researcher 
for the pilot study to reflect the meaning of the attribute being addressed. Having two questions 
for each attribute allowed the researcher to check this section for reliability within the pilot 
study. The questions were determined as being reliable; therefore, one question from the two 
used within the pilot study was selected for use within the questionnaire.  
 
After evaluating the pilot study, Part III of the questionnaire was changed to contain the 
Standards found within STL. It was decided that more information concerning the Standards was 
needed to determine which were being implemented in secondary technology education 
classrooms. This portion of the questionnaire was rewritten to include each of the 20 individual 
Standards. Respondents were asked to evaluate each Standard using Rogers’ attributes of 
innovations. Five questions pertaining to Rogers’ attributes of innovations were written, allowing 
respondents to evaluate each standard separately. Following the Standard evaluation the 
respondents were to indicate if they used the individual Standard in their classroom planning.  

 
Validity and Reliability 

Part II of the questionnaire was created by adapting Loveland’s (2003) levels of implementation. 
Loveland established validity and reliability for his eight levels of STL use in Florida by 
comparing the self-reported level of implementation with the reality of classroom 
implementation. Twenty Florida teachers completed a survey containing 35 questions identifying 
the levels of implementation of STL. Seven teachers were interviewed for each level of 
implementation. Each teacher’s responses were used to measure their true level of standard 
implementation. A comparison was then made between the true level of implementation and the 
teachers’ self-reported level of implementation. Loveland reported a Pearson correlation 
coefficient of .97 indicating very high validity. 
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Part III contained questions formulated to reflect Rogers’ five perceived attributes of the 
individual Standards. Reliabilities (e.g., inter-item consistencies) of the indices for Rogers’ 
perceived attributes were determined from pilot study data submitted by 14 respondents. 
Utilizing Cronbach’s alpha, the reliability (.90) was deemed adequate. 

 
Pilot Study 

The researcher conducted a pilot study to assess issues of validity, reliability, and logistics 
relative to instrumentation and the general procedures of the study. The sample consisted of 30 
Virginia secondary technology education teachers. Fourteen questionnaires were completed and 
returned by mail. The remaining 16 teachers were contacted by telephone. Seven of the 16 
teachers completed the entire questionnaire over the telephone. Five non-respondents had either 
moved or retired. The researcher made five separate attempts to contact each of the remaining 
four teachers, with no success.  
 
The finalized pilot study questionnaire appears in Appendix F. After each section within the 
questionnaire an additional section was added to allow the respondents to make comments and 
ask questions for clarification. None of the returned questionnaires contained suggested changes 
that needed to be addressed.  
 
After reviewing the pilot study results (Appendix G), the researcher and her committee co-chairs 
decided to revise the questionnaire, which in turn changed the analysis of the data. The 
questionnaire was re-ordered to better suit the retrieval of information from respondents. Many 
of the demographic variables found in Part I were changed to dichotomous variables. Part II, 
levels of implementation, was decreased from eight levels to six. The researcher combined the 
last three levels used by Loveland, creating one level of STL use. In Part III, the teachers’ 
perceptions of Rogers’s attributes of an innovation were combined with the Standards to provide 
an indication of which individual standard was being used at each level, and which perceived 
attribute was associated with that standard. Data collected for each attribute could then be 
translated into strategies of change.  

 
Data Collection Procedures 

Data were collected following procedures from Mail and Internet Surveys: The Tailored Design 
Method (Dillman, 2000). A pre-notice letter was sent to each of the 285 randomly selected 
teachers notifying them of the forthcoming arrival of the questionnaire and the importance of 
their response (Appendix H). Each teacher in the random sample was then mailed a one-page 
cover letter (Appendix I), questionnaire (Appendix B) and a pre-addressed postage-paid 
envelope. The initial cover letter explained the purpose of the study and why their assistance was 
requested. A “Technology Content Standards” key ring was included as an incentive in the first 
mailing. One week after mailing the initial cover letter and questionnaire, a thank you postcard 
(Appendix J) was sent expressing an appreciation for their response to the questionnaire, and to 
encourage non-respondents to complete and return the questionnaire. 
 
After three weeks from the initial mailing (one week after the postcard) a replacement cover 
letter (Appendix K) and second copy of the questionnaire was mailed, indicating their response 
had not yet been received. The researcher urged teachers to respond. However, no incentive was 
included with this mailing. One week later, 15 % of non-respondents were called and asked to 
complete portions of the questionnaire over the telephone. 
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Data Analysis 

Frequencies and percentages were calculated to describe the population, respondents’ perceived 
implementation of the Standards and perceptions of the 20 individual Standards with regard to 
Rogers’ attributes of an innovation.  
 
A two way contingency table was used to evaluate the extent to which Rogers’ attributes of 
innovations related to the implementation of Standards. The two variables used were Rogers’ 
attributes (relative advantage, compatibility, complexity, trialability, and observability) and the 
Standards (the 20 individual standards found within STL). Chi-square analyses were completed 
for these variables to assess the strength of the relationship. The phi coefficient was calculated 
and reported as well. A phi of .10, .30, and .50 represent small, medium, and large effect sizes, 
respectively, as defined by Green & Salkind (2003).  
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Chapter Four: Findings 
 

Two hundred eighty-five questionnaires were sent to randomly selected Virginia secondary 
technology education teachers. Of the questionnaires sent, 172 teachers returned the 
questionnaires yielding a 60% return rate. Six of the respondents were not technology education 
teachers and did not complete the questionnaire; therefore, the data from 166 questionnaires were 
used (58%). 

 
Description of the Population 

Virginia secondary technology education teachers were described by age, years of teaching 
technology education, membership in Virginia Technology Education Association (VTEA) or 
the International Technology Education Association (ITEA), technology education professional 
journals read, and their attendance at a VTEA or ITEA conference since 2000. All the 
descriptions are shown in Table 2.  

 
Table 2 

Description of Virginia secondary technology education teachers’ ages and years of 
technology education teaching experience by frequency and percentage  

 Variable n     ƒ    % 

 Age 166   
  21-32  23 14 
  33-42  33 20 
  43-52  54 32 
  53 and above  56 33 

 Years teaching 166   
  1-3  29 18 
  4-9  35 21 
  10-25  68 41 
  26 and above  34 21 

 Members of VTEA or ITEA 166   

`  Yes  71 43 

  No  95 57 

 Read professional journals associated with technology education 166  

  Yes  102 61 

  No  64 39 

 Attend a VTEA or ITEA conference since 2000 166   

  Yes  91 55 

  No  75 45 
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The age range of respondents most often identified was 53 and above. The greatest return of 
questionnaires was among teachers 56 years of age and above. One teacher did not disclose age. 
 
Years of teaching experience in technology education were grouped into four ranges, 1-3 years, 
4-9 years, 10-25 years, and 26 years and above. The greatest return came from teachers having 
10 to 25 years of teaching experience (41%). Each range of teaching experience was represented 
within the sample. 
 
Seventy-one respondents (43%) indicated membership in VTEA or ITEA. One hundred two 
respondents read one or more professional journals associated with technology education, and 91 
attended a VTEA or ITEA conference since 2000.  

 
Research Question One 

To what extent was STL being implemented as evidenced by the perceptions of Virginia 
secondary technology education teachers? Respondents were asked to select the level at which 
they were implementing STL within their classroom. There were six levels from which to choose.  

• Level A; I am not aware of the Standards for Technological Literacy.  
• Level B; I am aware of Standards for Technological Literacy but have not seen a copy (e.g. 

I have not read the Standards for Technological Literacy nor attended any workshop 
pertaining to them.).  

• Level C; I was exposed to Standards for Technological Literacy (e.g., I have read a report 
or article about it, and/or attended a workshop concerning Standards for Technological 
Literacy but subsequently, have done nothing about it. I have taken no action, nor have I 
had a discussion with colleagues/peers concerning Standards for Technological Literacy).  

• Level D; I am currently considering information from Standards for Technological 
Literacy (e.g., I have begun discussing and/or have reviewed the Standards for 
Technological Literacy with colleagues/peers).  

• Level E; Based on information provided by Standards for Technological Literacy, I have 
taken steps toward action (e.g., I have decided to use the Standards for Technological 
Literacy and have begun making plans).  

• Level F; I am making use of information provided by Standards for Technological 
Literacy.  

 
Level B was self-selected by the greatest number of respondents, indicating that Virginia 
secondary technology education teachers are aware of, but have not seen a copy of STL. Level F 
was selected by the second largest number of respondents, indicating they are making use of 
information provided by STL in their classroom (Table 3) (Figure 3). 
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Figure 3. Five levels of implementation. Level F represents STL implementation. 
 

Table 3 

Description of Virginia secondary technology education teachers’ selected levels of Standard 
for Technological Literacy implementation (n = 166) 
 Levels ƒ %  
   A  18 10.9 
 B  57 34.5 
 C  29 17.6 
 D  18 10.8 
 E  10   6.1 
 F  33 20.0 
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Research Question Two 
To what extent is each Standard being implemented as evidenced by the perceptions of Virginia 
secondary technology education teachers? 
 
Thirty-three of the 166 respondents (20%) reported that they were making use of STL in their 
classroom. Only these 33 respondents completed the third section of the questionnaire in which 
they were asked to give an indication of which of the 20 Standards they were using. All data 
pertaining to use of the individual Standards is reported only for this 20% subset of overall 
sample since only these respondents reported having actually implemented the Standards. 
Results are shown in Table 4. 

 

Table 4 

Description of Virginia secondary technology education teachers’ implementation of the 
Standards contained within Standards for Technological Literacy 

Variable n ƒ % 

Standard   1 The characteristics and scope of technology 33 33 100 

Standard   2 The core concepts of technology 33 32 97 

Standard   3 The relationships among technologies and the connections between 
technology and other fields 

33 29 88 

Standard   4 The cultural, social, economic, and political effects of technology 33 27 82 

Standard   5 The effects of technology on the environment 33 29 88 

Standard   6 The role of society in the development and use of technology 33 27 82 

K
no

w
le

dg
e 

Standard   7 The influence of technology on history 33 29 88 

  Total 206 231 89 

Standard   8 The attributes of design 33 31 94 

Standard   9 Engineering design 33 25 76 

Standard 10 The role of troubleshooting, research and development, invention and 
innovation, and experimentation of problem solving 

33 32 97 

Standard 11 Apply the design process 33 29 88 

Standard 12 Use and maintain technological products and systems 33 26 79 

Pr
oc

es
se

s 

Standard 13 Assess the impact of products and systems 33 25 76 

  Total 198 168 85 

Standard 14 Medical technologies 33 7 21 

Standard 15 Agricultural and related biotechnologies 33 12 36 

Standard 16 Energy and power technologies 33 25 76 

Standard 17 Information and communication technologies 33 30 91 

Standard 18 Transportation technologies 33 23 69 

Standard 19 Manufacturing technologies 33 23 69 

C
on

te
xt

 

Standard 20 Construction technologies 33 23 69 

  Total 231 143 62 
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All 33 respondents were implementing Standard one (100%). This was the only Standard used 
by all 20% who reported using STL. Standards 2, 8, 10, and 17 were being used by 90% or more 
of respondents. Standards 3, 4, 5, 6, 7, and 11 were used by 80-89% of the respondents. 
Standards 9, 12, 13, and 16 were used by 70-79% of the respondents. Respondents use Standards 
18, 19, and 20 60-69% of the time. Standard 15 was reported as being used 36.4% of the time, 
while Standard 14 was reported as being used 21.2% (Figure 4). The greatest percentage of use 
of Standards is within the Universals of Technology is Knowledge (89%). Figure 6 shows the 
percentage of use based on the Universals of Technology as established in Rationale and 
Structure (1996). Figure 6 shows the rank order of Standards implementation by the respondents.  
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Figure 4. Percentage of implementation by Standard.  
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Figure 5. Percentage of respondents reporting use of each Standard arranged by Universals of 
Technology categories.  
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Figure 6. Standards in ranking order by percentage of use. 
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Research Question Three 
What is the relationship between the Standards implemented and the respondents’ perceptions 
relative to Rogers’ attributes of innovation? 
 
The third part of the questionnaire contained items concerning Rogers’ diffusion of innovations 
with regards to their perceived attributes. Respondents were asked to select agree or disagree for 
each perceived attribute as it applied to the Standard. The question concerning complexity was 
written in a positive manner. The meaning of the numbers calculated for this variable will have 
reverse meaning. The last item asked if respondents were implementing that specific Standard in 
their class. Respondents were to mark “Yes” or “No”. 
 
Standards 1 and 2 
No statistical calculations were performed on Standards 1 and 2 relative to Rogers’ perceived 
attributes because the variables were constant. There was no relationship shown between any of 
these variables. 
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Standard 3 
Respondents reported Standard 3 as having a strong relationship with relative advantage, and 
trialability (φc

 =.56-.63). A medium relationship exists between this Standard and observability 
(φc

 =35). No relationship was shown with complexity (φc
 =.09) (Table 5) (Figure 7).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 

Table 5 
Relationship between implementation of Standard 3 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard   3 The relationships among technologies and the connections between technology and 
other fields 

Relative Advantage  31 9.65 .56 

Compatibility  31 - - 

Complexity  31 .229 .09 

Trialability  31 12.34 .63 

Observability  31 3.69 .35 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 7. Respondents’ perceptions of Rogers’ perceived attributes for Standard 3 
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Standard 4 
Respondents reported Standard 4 as having a moderate relationship with relative advantage, 
compatibility, and trialability (φc

 =.34-.42). A weak relationship existed between this Standard 
and observability (φc

 =19) with complexity (φc
 =.09) having none ((Table 6) (Figure 8).  
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Figure 8. Respondents’ perceptions of Rogers’ perceived attributes for Standard 4. 
 
 
 

Table 6 

Relationship between implementation of Standard 4 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  4 The cultural, social, economic, and political effects of technology 

Relative Advantage  31 5.57 .42 

Compatibility  31 5.37 .42 

Complexity  31 .27 .09 

Trialability  31 3.64 .34 

Observability  31 1.14 .19 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Standard 5 
Cross-tabular analyses indicated Standard 5 had a strong relationship with complexity and 
observability (φc

 =.31-.36). A weak relationship existed between this Standard and trialability  
(φc

 =.26) Relative advantage (φc
 =.06), and compatibility (φc

 =.06) showed no relationship (Table 
7) (Figure 9.  
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Figure 9. Respondents’ perceptions of Rogers’ perceived attributes for Standard 5. 
 

Table 7 

Relationship between implementation of Standard 5 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  5 The effects of technology on the environment    

Relative Advantage  31 .11 .06 

Compatibility  31 .11 .06 

Complexity  31 3.98 .36 

Trialability  30 2.02 .26 

Observability  31 2.90 .31 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Standard 6 
A moderate relationship was found between Standard 6 and relative advantage, and compatibility 
(φc

 = .42). Complexity had a weak relationship with this Standard (φc
 = .15), along with 

trialability (φc
 =.04) and observability (φc

 =.01) having no relationship. 
(Table 8) (Figure 10).  
 

Table 8 

Relationship between implementation of Standard 6 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  6 The role of society in the development and use of technology 

Relative Advantage  31 5.37 .42 

Compatibility  31 5.37 .42 

Complexity  31 .73 .15 

Trialability  30 .05 .04 

Observability  30 .2 9 .01 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 10. Respondents’ perceptions of Rogers’ perceived attributes for Standard 6. 
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Standard 7 
A moderate relationship was found between Standard 7 and complexity (φc

 =.48). A weak 
relationship existed with trialability (φc

 =.26) observability (φc
 =.25), and complexity (φc

 =.06) 
with no relationship (Table 9) (Figure 11).  
 

Table 9 

Relationship between implementation of Standard 7 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  7 The influence of technology on history 

Relative Advantage  32 7.48 .48 

Compatibility  32 - - 

Complexity  31 .12 .06 

Trialability  31 2.13 .26 

Observability  32 1.93 .25 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 11. Respondents’ perceptions of Rogers’ perceived attributes for Standard 7. 
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Standard 8 
A strong relationship was found for relative advantage, compatibility, complexity and Standard 8 
(φc

 =.60–1.00). Observability had a moderate relationship with this Standard (φc
 =.49). Trialability 

showed a weak relationship (φc
 =.29) (Table 10) (Figure 12). 

 
Table 10 

Relationship between implementation of Standard 8 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  8 The attributes of design 

Relative Advantage  33 33.00 1.00 

Compatibility  32 32.00 1.00 

Complexity  32 11.52 .60 

Trialability  32 2.74 .29 

Observability  32 7.62 .49 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 12. Respondents’ perceptions of Rogers’ perceived attributes for Standard 8. 
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Standard 9 
A strong relationship was found for relative advantage, compatibility, complexity, observability 
and Standard 9 (φc

 =.50-.74). A moderate relationship was found between trialability and this 
Standard (φc

 =.34) (Table 11) (Figure 13). 
 

Table 11 

Relationship between implementation of Standard 9 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  9 Engineering design 

Relative Advantage  32 17.78 .74 

Compatibility  31 9.55 .56 

Complexity  31 13.20 .65 

Trialability  31 3.64 .34 

Observability  31 7.58 .50 
Note. Dashes indicate no statistics calculated, variables were constant. 

 
 
 

Rogers' Attributes and Standard 9

0

0.2

0.4

0.6

0.8

1

1.2

Relative
Advantage

Compatibility Complexity Trialability Observability

Ph
i C

oe
ff

ic
ei

nt

 
Figure 13. Respondents’ perceptions of Rogers’ perceived attributes for Standard 9. 
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Standard 10 
A strong relationship was found for relative advantage, compatibility, complexity, and Standard 
10 (φc

 =.70–1.00). A moderate relationship was found between trialability and observability  
(φc

 =.42-.47) (Table 12) (Figure 14). 
 

Table 12 

Relationship between implementation of Standard 10 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  10 The role of troubleshooting, research and development, invention and innovation, 
and experimentation of problem solving 

Relative Advantage  31 31.00 1.00 

Compatibility  31 31.00 1.00 

Complexity  31 14.98 .70 

Trialability  31 6.98 .47 

Observability  31 5.38 .42 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 14. Respondents’ perceptions of Rogers’ perceived attributes for Standard 10. 
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Standard 11 
A strong relationship was calculated for relative advantage, compatibility, complexity, 
trialability and Standard 11 (φc

 =.53-.80). A moderate relationship was found between 
observability and Standard (φc

 = .45). (Table 13) (Figure 15). 
 

Table 13 

Relationship between implementation of Standard 11 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  11 Apply the design process 

Relative Advantage  31 19.95 .80 

Compatibility  31 19.95 .80 

Complexity  31 8.54 .53 

Trialability  31 8.54 .53 

Observability  31 6.27 .45 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 15. Respondents’ perceptions of Rogers’ perceived attributes for Standard 11. 
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Standard 12 
A strong relationship was calculated for relative advantage and Standard 12 (φc

 =.67). A 
moderate relationship was found between compatibility, complexity and observability (φc

 =.32-
.39) while trialability showed a weak relationship (φc

 =.23) (Table 14) (Figure 16). 
 

Table 14 

Relationship between implementation of Standard 12 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  12 Use and maintain technological products and systems 

Relative Advantage  31 13.84 .67 

Compatibility  31 4.31 .37 

Complexity  31 4.76 .39 

Trialability  31 1.63 .23 

Observability  31 3.20 .32 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 16. Respondents’ perceptions of Rogers’ perceived attributes for Standard 12. 
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Standard 13 
A strong relationship was calculated for relative advantage and Standard 13 (φc

 =.54). A 
moderate relationship was found between compatibility (φc

 =.37), while complexity was weak (φc
 

=.20). No relationship was found between trialability (φc
 =.06) observability (φc

 =.08) and this 
Standard (Table 15) (Figure 17). 
 

Table 15 

Relationship between implementation of Standard 13 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard 13 Assess the impact of products and systems 

Relative Advantage  31 8.91 .54 

Compatibility  31 4.31 .37 

Complexity  31 1.29 .20 

Trialability  31 .09 .06 

Observability  31 .22 .08 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 17. Respondents’ perceptions of Rogers’ perceived attributes for Standard 13. 
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Standard 14 
A strong relationship was calculated for relative advantage, trialability and Standard 14  
(φc

 =.59-.63). A moderate relationship was found between compatibility, observability and this 
Standard (φc

 =.35-.36), while the relationship with complexity was weak (φc
 =.10) (Table 16) 

(Figure 18). 
 

Table 16 

Relationship between implementation of Standard 14 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  14 Medical technologies 

Relative Advantage  30 10.43 .59 

Compatibility  30 3.91 .36 

Complexity  29 .29 .10 

Trialability  29 11.36 .63 

Observability  29 3.47 .35 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 18. Respondents’ perceptions of Rogers’ perceived attributes for Standard 14. 
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Standard 15 
A strong relationship was calculated for relative advantage, complexity, trialability, observability 
and Standard 15 (φc

 =.58-.67). A moderate relationship was found between compatibility and this 
Standard (φc

 =.49) (Table 17) (Figure 19). 
 

Table 17 

Relationship between implementation of Standard 15 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard 15 Agricultural and related biotechnologies 

Relative Advantage  30 13.33 .67 

Compatibility  30 7.27 .49 

Complexity  30 11.58 .62 

Trialability  30 9.98 .58 

Observability  30 13.33 .67 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 19.  Respondents’ perceptions of Rogers’ perceived attributes for Standard 15. 
 
 



   

 54

Standard 16 
A strong relationship was calculated for relative advantage, compatibility, complexity, 
observability and Standard 16 (φc

 =.51-.67). A moderate relationship was found between 
trialability and this Standard (φc

 =.45) (Table 18) (Figure 20). 
 

Table 18 

Relationship between implementation of Standard 16 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  16 Energy and power technologies 

Relative Advantage  31 13.84 .67 

Compatibility  31 13.84 .67 

Complexity  31 9.11 .54 

Trialability  31 6.31 .45 

Observability  31 8.27 .51 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 20. Respondents’ perceptions of Rogers’ perceived attributes for Standard 16. 
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Standard 17 
No significant relationships were shown between Standard 17 and Rogers’ perceived attributes 
(Table 19) (Figure 21). 
 

Table 19 

Relationship between implementation of Standard 17 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  17 Information and communication technologies 

Relative Advantage  32 - - 

Compatibility  32 - - 

Complexity  32 - - 

Trialability  32 .07 .05 

Observability  32 .14 .07 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 21. Respondents’ perceptions of Rogers’ perceived attributes for Standard 17. 
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Standard 18 
A strong relationship was shown between relative advantage, observability and Standard 18  
(φc

 =.51-.77). A moderate relationship was found between trialability and Standard 18  
(φc

 =.31). A weak relationship was found between compatibility, complexity this Standard (φc
 

=.28) (Table 20) (Figure 22). 
 

Table 20 

Relationship between implementation of Standard 18 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  18 Transportation technologies 

Relative Advantage  32 18.87 .77 

Compatibility  32 2.43 .28 

Complexity  32 2.43 .28 

Trialability  32 2.98 .31 

Observability  32 8.31 .51 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 22. Respondents’ perceptions of Rogers’ perceived attributes for Standard 18. 
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Standard 19 
A strong relationship was shown between relative advantage, trialability, observability and 
Standard 19 (φc

 =.62-.86). A moderate relationship was found between compatibility, complexity 
and Standard 19 (φc

 =.38-.45) (Table 21) (Figure 23). 
 

Table 21 

Relationship between implementation of Standard 19 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  19 Manufacturing technologies 

Relative Advantage  32 23.47 .86 

Compatibility  32 4.69 .38 

Complexity  32 6.55 .45 

Trialability  32 12.37 .62 

Observability  32 16.30 .71 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 23. Respondents’ perceptions of Rogers’ perceived attributes for Standard 19. 
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Standard 20 
A strong relationship was found between relative advantage, compatibility, complexity, 
trialability, observability and Standard 20 (φc

 =.51-.85) (Table 22) (Figure 24). 
 

Table 22 

Relationship between implementation of Standard 20 and Rogers’ perceived attributes  

Variable   n χ2 
     

φc 

Standard  20 Construction technologies 

Relative Advantage  32 22.90 .85 

Compatibility  32 8.46 .51 

Complexity  32 15.14 .69 

Trialability  32 11.13 .59 

Observability  32 11.60 .60 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 24. Respondents’ perceptions of Rogers’ perceived attributes for Standard 20 
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Relative Advantage 
A two-way contingency analysis was conducted to evaluate whether respondents implementing 
the Standards agree or disagree with Rogers’s perceived attribute relative advantage. Two 
variables were used: (1) Are you implementing this Standard? (yes and no); and (2) This 
standard is relevant to the classes that I teach (agree and disagree). 
 
Respondents reported that the majority of the Standards have a relative advantage when using 
them in the classroom. No statistics were computed for Standards 1, 2, and 17 because the two 
variables were constant. The implementation of Standards 8 and 10 indicated the strongest 
relationship with relative advantage (φc

 =1). A strong relationship was indicated between relative 
advantage and Standards 3, 9, 11, 12, 13, 14, 15, 16, 18, 19, and 20 (φc

 =.56-.92). Standards 4, 6, 
and 7 were found to be moderately related to relative advantage (φc

 =.42-.48). Standard 5 was 
found to have a weak relationship between relative advantage and use in the classroom  
(φc

 =.06) (Table 23) (Figure 25). 
 
Table 23 

Relationship between implementation and relative advantage among those using STL 

Variable   n       χ2        φc 

Relative advantage 

Standard   1 The characteristics and scope of technology 33 - -

Standard   2 The core concepts of technology 33 33.00 -

Standard   3 The relationships among technologies and the connections between 
technology and other fields 

31 9.65 0.56 

Standard   4 The cultural, social, economic, and political effects of technology 32 5.57 0.42 

Standard   5 The effects of technology on the environment 31 .11 0.06 

Standard   6 The role of society in the development and use of technology 32 5.37 0.42 

K
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dg
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Standard   7 The influence of technology on history 33 7.48 0.48 

Standard   8 The attributes of design 33 33.00 1 

Standard   9 Engineering design 32 17.78 0.75 

Standard 10 The role of troubleshooting, research and development, invention 
and innovation, and experimentation of problem solving 

32 - 1 

Standard 11 Apply the design process 31 19.95 0.80 

Standard 12 Use and maintain technological products and systems 31 11.12 0.67 

Pr
oc
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se
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Standard 13 Assess the impact of products and systems 31 13.84 0.54 

Standard 14 Medical technologies 31 10.43 0.59 

Standard 15 Agricultural and related biotechnologies 31 13.33 0.67 

Standard 16 Energy and power technologies 32 13.84 0.67 

Standard 17 Information and communication technologies 32 - - 

Standard 18 Transportation technologies 32 18.87 0.77 

Standard 19 Manufacturing technologies 32 23.47 0.86 

C
on
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Standard 20 Construction technologies 32 22.90 0.85 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Knowledge  Processes  Context

Figure 25. Phi coefficient calculated for relative advantage and the 20 individual Standards. 
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Compatibility 
A two-way contingency analysis was prepared to evaluate whether respondents implementing 
the Standards agreed or disagreed with Rogers’ perceived attribute, compatibility. Two variables 
were used: (1) Are you implementing this Standard? (yes and no;) and (2) This Standard is 
consistent (compatible) with my values, past experiences, and needs (agree and disagree). 
 
Respondents reported that the majority of the Standards are consistent (compatible) with their 
values, past experiences, and needs when using them in the classroom. No statistics were 
computed for Standards 1, 2, 3, 7, and 17 because the two variables were constant. The 
implementation of Standards 8 and 10 indicated the strongest relationship with compatibility (φc

 

=1.0). A strong relationship was indicated between compatibility and Standards 9, 11, 16, and 20 
(φc

 =.51–.80). Standards 4, 6, 7, 12, 13, 14, 15 and 19 were found to be moderately related to 
compatibility (φc

 =.36-.49). Standards 5 and 18was found to have a weak relationship between 
compatibility and use in the classroom (φc

 =.06-.28) (Table 24) (Figure 26).  
Table 24 

Relationship between implementation and compatibility among those using STL   
Variable   n χ2       φc 

Compatibility 

Standard   1 The characteristics and scope of technology 32 - - 

Standard   2 The core concepts of technology 32 - - 

Standard   3 The relationships among technologies and the connections between 
technology and other fields 

31 - - 

Standard   4 The cultural, social, economic, and political effects of technology 31 5.37 .42 

Standard   5 The effects of technology on the environment 31 .11 .06 

Standard   6 The role of society in the development and use of technology 32 5.37 .42 
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Standard   7 The influence of technology on history 32 - - 

Standard   8 The attributes of design 33 32.00 1 

Standard   9 Engineering design 31 9.55 .56 

Standard 10 The role of troubleshooting, research and development, invention and 
innovation, and experimentation of problem solving 

31 31 1 

Standard 11 Apply the design process 31 19.95 .80 

Standard 12 Use and maintain technological products and systems 31 4.31 .37 

Pr
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Standard 13 Assess the impact of products and systems 31 4.31 .37 

Standard 14 Medical technologies 31 3.91 .36 

Standard 15 Agricultural and related biotechnologies 31 7.27 .49 

Standard 16 Energy and power technologies 32 13.84 .67 

Standard 17 Information and communication technologies 32 - - 

Standard 18 Transportation technologies 32 2.43 .28 

Standard 19 Manufacturing technologies 32 4.69 .38 

C
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Standard 20 Construction technologies 32 8.46 .51 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Compatibility and Standards
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Figure 26. Phi coefficient calculated for compatibility and the 20 individual Standards. 
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Complexity 
A two-way contingency analysis was prepared to evaluate whether respondents implementing 
the Standards agreed or disagreed with Rogers’s perceived attribute, complexity. Two variables 
were used: (1) Are you implementing this Standard? (yes and no), and (2) This Standard is 
relatively easy for me to understand and implement (agree and disagree). 
 
Respondents reported that the majority of the Standards are relatively easy (not complex) for 
them to understand and implement in the classroom. No statistics were computed for Standards 
1, 2, and 17 because the two variables were constant. A strong relationship was indicated 
between complexity and Standards 8, 9, 10, 11, 15, 16, and 20 (φc

 =.50-.71). Standards 5 and 12 
were found to be moderately related to the relative ease for the teachers to understand and 
implement the Standard (φc

 =.36-.39). Standards 3, 4, 6, 7, 11, 13, 14, and 18 were found to have 
a weak relationship between complexity and use in the classroom (φc

 =.09-.28) (Table 25) (Figure 
27).  

Table 25 

Relationship between implementation and complexity among those using STL 

Variable    n      χ2    φc 

Complexity 

Standard   1 The characteristics and scope of technology 33 - - 

Standard   2 The core concepts of technology 31 - - 

Standard   3 The relationships among technologies and the connections between 
technology and other fields 

31 .23 .09 

Standard   4 The cultural, social, economic, and political effects of technology 31 .27 .09 

Standard   5 The effects of technology on the environment 31 3.98 .36 

Standard   6 The role of society in the development and use of technology 32 .73 .16 

K
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Standard   7 The influence of technology on history 32 .12 .06 

Standard   8 The attributes of design 32 11.52 .60 

Standard   9 Engineering design 31 13.20 .65 

Standard 10 The role of troubleshooting, research and development, invention and 
innovation, and experimentation of problem solving 

31 14.98 .70 

Standard 11 Apply the design process 31 8.54 .53 

Standard 12 Use and maintain technological products and systems 31 4.76 .39 

Pr
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Standard 13 Assess the impact of products and systems 31 1.29 .20 

Standard 14 Medical technologies 31 .29 .10 

Standard 15 Agricultural and related biotechnologies 31 11.58 .62 

Standard 16 Energy and power technologies 32 9.11 .54 

Standard 17 Information and communication technologies 32 - - 

Standard 18 Transportation technologies 32 2.43 .28 

Standard 19 Manufacturing technologies 32 6.55 .45 

C
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Standard 20 Construction technologies 32 15.14 .69 
Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 27. Phi coefficient calculated for complexity and the 20 individual Standards. 
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Trialability 
A two-way contingency analysis was prepared to evaluate whether respondents implementing 
the Standards agreed or disagreed with Rogers’ perceived attribute, trialability. Two variables 
were used: (1) Are you implementing this Standard? (yes and no), and (2) This Standard is easy 
to try out on a limited basis (agree and disagree). 
 
No statistics were computed for Standards 1 and 2 because the two variables were constant. A 
strong relationship was indicated between trialability and Standards 3, 11, 14, 15, 19, and 20 (φc

 

=.53-.63). Standards 4, 9, 10, 16, and 18 were found to be moderately related to trialability (φc
 = 

.31-.34). Standards 5, 6, 7, 8, 12, 13, and 17 was found to have a weak relationship between 
trialability and use in the classroom (φc

 =.05-.29) (Table 26) (Figure 28). 

 
 

Table 26 

Relationship between implementation and trialability among those using STL 

Variable    n      χ2     φc 

Trialability 

Standard   1 The characteristics and scope of technology 32 - - 

Standard   2 The core concepts of technology 31 - - 

Standard   3 The relationships among technologies and the connections between 
technology and other fields 

31 12.34 .63 

Standard   4 The cultural, social, economic, and political effects of technology 31 3.64 .34 

Standard   5 The effects of technology on the environment 31 2.02 .26 

Standard   6 The role of society in the development and use of technology 32 .05 .04 
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Standard   7 The influence of technology on history 32 2.13 .26 

Standard   8 The attributes of design 32 2.74 .29 

Standard   9 Engineering design 31 3.64 .34 

Standard 10 The role of troubleshooting, research and development, invention and 
innovation, and experimentation of problem solving 

31 6.98 .47 

Standard 11 Apply the design process 31 8.54 .53 

Standard 12 Use and maintain technological products and systems 31 1.63 .23 

Pr
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Standard 13 Assess the impact of products and systems 31 .09 .06 

Standard 14 Medical technologies 31 11.36 .63 

Standard 15 Agricultural and related biotechnologies 31 9.98 .58 

Standard 16 Energy and power technologies 32 6.31 .45 

Standard 17 Information and communication technologies 32 .07 .05 

Standard 18 Transportation technologies 32 2.98 .31 

Standard 19 Manufacturing technologies 32 12.37 .62 

C
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Standard 20 Construction technologies 32 11.13 .59 

Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 28. Phi coefficient calculated for trialability and 20 individual Standards. 
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Observability 
A two-way contingency analysis was conducted to evaluate whether respondents implementing 
the Standards agree or disagree with Rogers’s perceived attribute observability. The two 
variables were used: (1) Are you implementing this Standard? (yes and no); and (2)The results of 
using this standard is readily visible to others (agree and disagree). 
 
No statistics were computed for Standards 1 and 2 because the two variables were constant. The 
implementation of Standards 9, 15, 16, 18, 19 and 20 indicated a strong relationship with 
observability (φc

 = .50-.67). Standards 3, 5, 8, 10, 11, 12, and 14 were found to be moderately 
related to how readily visible the Standards are to others (φc

 = .31-.49). Standards 4, 6, 7, 13, and 
17 were found to have a weak relationship between observability and the use in the classroom (φc

 

= .07-.25) (Table 27) (Figure 29). 
 

 

Table 27 

Relationship between implementation and observability among those using STL 

Variable n χ2 φc 

Observability 

Standard   1 The characteristics and scope of technology 32 - - 

Standard   2 The core concepts of technology 31 - - 

Standard   3 The relationships among technologies and the connections between 
technology and other fields 

31 3.69 .35 

Standard   4 The cultural, social, economic, and political effects of technology 31 1.14 .19 

Standard   5 The effects of technology on the environment 31 2.90 .31 

Standard   6 The role of society in the development and use of technology 32 .29 .10 

K
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Standard   7 The influence of technology on history 32 1.93 .25 

Standard   8 The attributes of design 32 7.62 .49 

Standard   9 Engineering design 31 7.58 .50 

Standard 10 The role of troubleshooting, research and development, invention and 
innovation, and experimentation of problem solving 

31 5.38 .42 

Standard 11 Apply the design process 31 6.27 .45 

Standard 12 Use and maintain technological products and systems 31 3.20 .32 

Pr
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Standard 13 Assess the impact of products and systems 31 .22 .09 

Standard 14 Medical technologies 31 3.47 .35 

Standard 15 Agricultural and related biotechnologies 31 13.33 .67 

Standard 16 Energy and power technologies 32 8.27 .52 

Standard 17 Information and communication technologies 32 .14 .07 

Standard 18 Transportation technologies 32 8.31 .51 

Standard 19 Manufacturing technologies 32 16.30 .71 
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Standard 20 Construction technologies 32 11.60 .60 

Note. Dashes indicate no statistics calculated, variables were constant. 
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Figure 29. Phi coefficient calculated for observability and 20 individual Standards. 
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It is important to note that the perception of the respondents changed with each of Rogers 
perceived attributes. Table 28 lists all of the Standards and the order in which they rank 
according to these perceptions. The phi coefficient was used to establish the rank of Standards. If 
the coefficient was the same for more than one Standard all were ranked at the same level.  

 

Table 28 

Rank order of Virginia secondary technology education teachers’ perceptions of Rogers’ 
diffusion of innovations with regards to the perceived attributes  among those using STL 

Variable R
el

at
iv

e 
A

dv
an

ta
ge

 

C
om

pa
tib

ili
ty

 

C
om

pl
ex

ity
 

Tr
ia

la
bi

lit
y 

O
bs

er
va

bi
lit
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Standard   1 The characteristics and scope of technology - - - - -

Standard   2 The core concepts of technology - - - - -

Standard   3 The relationships among technologies and the connections 
between technology and other fields 

8 - 17 1 9 

Standard   4 The cultural, social, economic, and political effects of 
technology 

10 7 16 8 13 

Standard   5 The effects of technology on the environment 11 12 11 12 11 

Standard   6 The role of society in the development and use of 
technology 

10 7 14 16 17 
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Standard   7 The influence of technology on history 9  8 11 12 

Standard   8 The attributes of design 1 12 5 10 6 

Standard   9 Engineering design 5 4 3 8 5 

Standard 10 The role of troubleshooting, research and development, 
invention and innovation, and experimentation of problem 
solving 

1 1 1 6 8 

Standard 11 Apply the design process 4 2 7 5 7 

Standard 12 Use and maintain technological products and systems 6 9 10 13 10 

Pr
oc
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se
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Standard 13 Assess the impact of products and systems 6 9 13 14 14 

Standard 14 Medical technologies 7 10 15 1 9 

Standard 15 Agricultural and related biotechnologies 6 6 4 4 2 

Standard 16 Energy and power technologies 6 3 6 7 4 

Standard 17 Information and communication technologies - - - 15 15 

Standard 18 Transportation technologies - 11 12 9 4 

Standard 19 Manufacturing technologies 2 8 9 2 1 

C
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Standard 20 Construction technologies 3 5 2 3 3 

Note. Dashes indicate no statistics calculated, variables were constant, therefore were not considered in the 
ranking of Standards. 
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Chapter Five: Summary, Conclusions, and Recommendations 
 

Summary 
Goals 2000: Educate America was signed into law in 1994. The nation was making an attempt to 
focus educational goals with increased achievement as the objective. Educators from all 
disciplines began to respond with the writing of national standards in their specific field of study. 
Technology education’s response was the writing of Standards for Technological Literacy: 
Content for the Study of Technology (STL) (2000).  
 
The purpose of writing STL was to establish national goals for the discipline. Since its release in 
2000, few studies have been conducted to indicate the levels at which technology education 
teachers use STL. Therefore, this study focused on the planned diffusion of STL. Previous, 
studies using this theory have shown the attributes as positive indicators for the diffusion of 
innovations. Accordingly knowledge of technology teachers’ use of STL and their perceptions of 
the individual Standards could assist with more widespread diffusion of STL.  
 
Using a correlational research approach, this study was conducted with 285 randomly selected 
Virginia secondary technology education teachers of whom166 responded. The purposes of the 
study were to determine: to what extent technology teachers were implementing STL, to what 
extent each Standard was being implemented; and the relationships between the individual 
Standards implemented and respondents’ perceptions according to Rogers’ attributes of 
innovation. 
 
A questionnaire was administered to a random sample of Virginia secondary technology 
education teachers (Appendix B). Mail and Internet Surveys: The Tailored Design Method 
(Dillman, 2000) was used to facilitate a good response rate. Each teacher was initially contacted 
through a notification letter describing the study and its purposes. Each teacher then received a 
cover letter, questionnaire, return self-addressed return envelope and key ring incentive. Non-
respondents were then contacted with a postcard, reminding them to complete and return the 
questionnaire. A second postcard was mailed to non-respondents. Finally, a second cover letter, 
questionnaire, and return postage-paid envelope were sent to non-respondents. Two weeks later 
the researcher telephoned 15% of the remaining non-respondents and asked two questions from 
the questionnaire. 
 
According to Rogers’ diffusion theory, Virginia secondary technology education teachers’ 
actions will change once they have adopted/implemented STL in their classrooms. Those 
technology education teachers not yet implementing will begin to observe the change and slowly 
make the transition. Following the theory, STL is the innovation, ITEA, VTEA, and state 
supervisors are the main change agents and communication channels, time of diffusion has been 
seven years, and the social system is Virginia secondary technology education teachers.  
 

Conclusions 
Rogers defines diffusion as “the process by which an innovation is communicated through 
certain channels over time among the members of a social system” (1995, p. 5). Diffusion causes 
change in social systems. No two innovations are the same. Those hoping to increase the rate of 
diffusion must take time to understand a population’s perceptions of the innovation. Rogers’ five 
perceived attributes of innovations help explain 49-87% of the variance in the rate of adoption of 
the innovation (1983). 
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Rogers’ stated, “The receivers’ perceptions of the attributes of an innovation, not the attributes as 
classified by experts or change agents, affect its rate of adoption” (1995, p. 209). Knowing the 
perception of those respondents not implementing STL could benefit change agents (state 
officials, district coordinators, ITEA board members, curriculum writers, administrators, teacher 
educators, etc.) by providing them with a better understanding of the barriers to implementation. 
In theory, respondents not implementing STL at Level F, the greatest level, do not see the 
advantage of using STL to assist them in the development of their curriculum.  
 
Rogers’ perceived attributes are the most important characteristics of an innovation when 
explaining the rate of adoption (1995). Virginia secondary technology education teachers who 
are implementing the Standards within STL generally agree that the Standards possess Rogers’ 
perceived attributes. Rogers’ explains that the rate of adoption begins to increase when 10-25 % 
of the population has adopted the innovation (1995). At that point in the adoption process, users 
of the innovation begin to communicate in their personal networks about the perceived attributes. 
When this takes place, the rate of adoption increases. This study found 20% of respondents 
having adopted STL perceive them to be advantageous to their teaching, compatible with their 
life experiences, easy to try on a limited basis, easy to observe, and not too difficult to 
understand and apply. According to Rogers’ theory of diffusion, STL is being adopted and the 
rate of adoption should begin to increase due to the interpersonal communication channels 
among Virginia’s secondary technology education teachers. The rate of adoption can continually 
be increased by removing the barriers of adoption, as identified with Rogers’ five perceived 
attributes.  
 
The majority of respondents in the study were 43 years of age and above and had been teaching 
technology education between 10 and 25 years. Most respondents did not belong to VTEA or 
ITEA, two communication channels that encourage STL implementation. Even so, many of them 
read at least one professional journal associated with technology education, and the majority had 
attended at least one VTEA or ITEA conference since 2000.  
 
Level B (“I am aware of Standards for Technological Literacy, but have not seen a copy.”) was 
the most often reported level of STL implementation in this study. The data gathered indicates 
80% of Virginia secondary technology education teachers have chosen not to use STL at this 
time. No data were gathered through this study to explain why this was the case. The stages of 
the innovation decision process are: 1) realizing an innovation exists, 2) forming an attitude 
toward the innovation, and 3) deciding whether or not to implement the innovation (Rogers, 
1995). For this to occur, the adopter (technology education teacher) must first be aware of the 
innovation. The data indicate that 89% of the respondents acknowledged the existence of STL, 
but 35% of the respondents had never seen a copy of STL, which would obviously make it 
difficult or impossible for those individuals to make a decision concerning its use. Change agents 
should, therefore, make sure that every technology education teacher has a copy of STL and has 
the opportunity to develop an attitude regarding its possible use with respect to developing and 
implementing instruction. 
 
A positive perspective from the data collected could be taken by applying Rogers’ S-curve 
(1995) (Appendix L). The first 10-25% of the diffusion curve is the most difficult part of 
diffusion process. After that point, widespread diffusion is likely, due to the interpersonal 
networks that have developed among the community of practitioners. Data collected for this 
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study showed 20% of respondents were implementing STL, indicating the beginning stages of 
diffusion. Theoretically, at this point interpersonal networks should begin to increase the rate of 
diffusion, assuming that in-service emphasis on STL is not diminished. Change agents at the state 
and local level should, therefore, make concerted efforts to continue to promote the adoption of 
STL at that stage of the process. Technology education teachers, like all other adopters, must be 
persuaded that STL is the answer to some or many of the curriculum questions they are asking. 
Decision and implementation follow from sufficient knowledge and persuasion (Rogers, 1995). 
Steps must be taken throughout the diffusion process to encourage the continued adoption of 
STL. 
 
A negative perspective from the data collected might be explained by the hypothesis that most 
Virginia technology education teachers have decided not to adopt STL. Rogers’ (1995) theory 
explains that a population’s awareness of an innovation does not guarantee they will adopt. The 
population may not see the advantages to using STL. Alternative, perhaps another innovation of 
the same type has been introduced to technology education teachers that is more appealing to 
them.  So they may have already made a careful and conscious decision not to adopt the STL. 
Another possibility is that teachers may feel that what they have been doing in their programs is 
better than what is implied in STL. The question to ask in that case might be: Why don’t 
technology teachers perceive STL to be relevant and compatible with what they are currently 
using? Assuming the teachers have chosen to use another innovation to guide their curriculum, 
other questions to ask include: What did the change agents do to promote its adoption? Were 
promotion efforts for STL carried out by the state and local change agents, or were they 
conducted only at the national level, thereby exposing fewer teachers? 
 
The data could support either of those two interpretations. The change agent is the key to its 
adoption. Even more significant, though, is that teachers need to have access to the innovation 
and must be able to make a decision based on their needs. In other words, copies of STL must be 
placed in the hands of all technology education teachers.  
 
Each innovation is new and unique. Rogers (1995) explained that the newness of an innovation 
depends upon the perception of the individual adopting the innovation. Each of the 20 individual 
Standards within STL becomes, in effect, a separate innovation when considered independently 
of the whole. Respondents, depending on their prior knowledge and experience, may not view 
each Standard as something new, and therefore, are able to agree with Rogers’ attributes relative 
to certain individual Standards because their existing practices were consistent with a particular 
Standard. Those Standards with moderate and low implementation most likely represent new 
areas of the curriculum for some teachers.  
 
Seven years have passed since STL was introduced to the profession at the ITEA conference in 
Salt Lake City, Utah. Only 33 of the 166 respondents (20%) in the study reported making use of 
STL. Among the 33 respondents using STL, at least 91% were using five of the Standards (1, 2, 
8, 10, and 17). Thirteen of the Standards were not used as much, indicating teachers were still 
gathering knowledge and making decisions about whether to fully implement (Rogers, 1995). 
Seven of 33 (21.2%) and 12 of 33 (36.4%) use Standards 14 and 15, respectively; indicating a 
lack of knowledge needed to implement at that time.  
 
When the data relating to the “Universals of Technology” (Figure 1) are considered, a new 
perspective is shown. The individual Standards associated with the “Knowledge Standards” 



   

 73

component of the “Universals” showed the greatest percentage of use, indicating that 
respondents use these Standards to guide their curriculum development more than Standards 
associated with the other components of the “Universals of Technology”. This suggests 
technology education teachers are using this document to guide them in their application of 
technological concepts and principles. “Process Standards” (as identified in the “Universals of 
Technology” triangle) were the next most used portion of STL. Although “Context Standards” 
had the lowest percentage of use, they are a vital part of the “Universals of Technology” triangle. 
Teachers not using Standards in this area may be using activities with their classes that they 
enjoy rather than ones that reinforce the context of technological literacy. If this is occurring, all 
students are not likely provided the range of opportunities necessary to become technologically 
literate. Consistency within technology education classrooms will assist with all students 
becoming technologically literate. Teachers must stay abreast of emerging technologies, while 
keeping aligned with STL to ensure consistent growth for all context areas. 
 
Change agents should take note of the individual Standards with moderate and low 
implementation levels, distinguishing areas of weakness among the respondents. With this 
information, change agents should focus future efforts on these particular needs. Teachers need 
to understand context, as well as knowledge and process. The 33 respondents implementing the 
Standards have already begun the diffusion process, but still need assistance with individual 
areas of weakness. 
 
Data reported by respondents implementing STL at Level F (“I am making use of information 
provided by Standards for Technological Literacy”) were fairly consistent with regard to Rogers’ 
perceived attributes. Generally, the data indicated that technology education teachers see the 
individual Standards as being better than what they had been using. These teachers understand 
how the individual Standards are compatible with what they are currently teaching in their 
classroom and are willing to try implementing individual Standards separately. For some of the 
individual Standards, teachers have a difficult time trying only portions of the Standards or  
being able to observe someone else using them. Many of the individual Standards are viewed as 
being too complex to use and implement. The variation of perceived attributes of the individual 
standards could be due to the extreme range of topics covered within the individual Standards. 
The data should be viewed by teachers and change agents to determine the weak areas that need 
to be strengthened. Stronger relationships with Rogers’ perceived attributes and the individual 
Standards could increase the rate of adoption. 

 
Recommendations 

 
Recommendations for Practitioners 
Change agents may need to gather information to better understand what instructional materials 
and methods teachers are using and to be able to explain how STL is beneficial in terms of 
curriculum development.  
 
If those considering the use of STL cannot answer the following questions, they will most likely 
view it as incompatible with their current situation. Why should Virginia secondary technology 
education teachers use STL and its Standards? Is the implementation of STL viewed as costly and 
time consuming? Does STL align with other education practices required in Virginia? Can 
teachers use STL alongside the current requirements? If a teacher chooses to implement 
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individual Standards, will their curriculum be consistent with current local and state teaching 
requirements?  
 
Innovations that are viewed as incompatible often require the adoption of a new value system, 
which takes additional time (Rogers, 1995). Change agents must then show how STL is 
compatible with the current curriculum and state requirements. Teachers then need to be 
encouraged to seek new information to remain abreast of changes in curricula and content. 
 
Other questions concerning STL use include: Do social norms need to be changed to assist in the 
implementation of STL? How will changes affect the field of technology education? What are the 
priorities for curriculum development? Answers to these questions could assist change agents in 
making decisions concerning the implementation of STL. 
 
New ideas that are simple to understand and that do not require a new knowledge and skill base 
are adopted at a more rapid rate (Rogers, 1995). STL may be too complex. Change agents could 
break down the complexity of STL by giving teachers small portions of information to use in 
their classrooms, which will assist in implementation. Professional development opportunities 
should be provided for all Virginia secondary technology education teachers, not just for those 
who belong to VTEA or ITEA. Skills and understanding can be developed through these 
opportunities, lowering the complexity of STL which will increase its rate of adoption. 
 
Innovations that can be tried on a limited basis are adopted more rapidly (Rogers, 1995). Rogers 
refers to this as an “installment plan”. Teachers need to be able to try one or two Standards at a 
time to see how they work with current curricula. Change agents may need to evaluate the 
effectiveness of previous and current in-service workshops pertaining to STL implementation. 
Financial barriers to these workshops could be minimized, allowing all Virginia secondary 
technology education teachers to participate. Communication assists with alleviating uncertainty, 
therefore encouraging implementation. Change agents could create new communication channels 
between STL implementers and non-implementers to encourage those considering the use of STL 
to ask questions.  
 
If the results of using an innovation can be seen, it is more likely that the adopter will use it 
(Rogers, 1995). Teachers need to be able to see positive results. Change agents could arrange and 
provide for teachers to travel to other schools within the state, and possibly other states, to 
observe best practices for STL implementation. 
 
Recommendations for Further Research 
The following recommendations for further research are based upon the results and conclusions 
of this study. 

1. This research should be replicated in other states, regionally, and nationally to determine 
whether or not the findings of this study are consistent with findings of similar studies 
conducted in other states. 

2. Further research might investigate demographic differences between those who implant 
STL and those who do not.  

3. If this study is replicated, the instrument should be revised so as to disaggregate the ITEA 
and VTEA membership data, because respondents may hold membership in either one or 
both organizations. This new information may assist in understanding where the teachers 
have gained their understanding of STL. 
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4. Using the revised instrument, this study might be repeated with Virginia secondary 
technology education teachers, to determine whether the rate of adoption is increasing or 
decreasing. 

5. A study might be conducted among those not using STL to seek to better understand why 
they aren’t using STL. 
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Appendices 

 
APPENDIX A: Historical Connections for Industrial Arts and Technology 
Education 
 
Date Source Historical Connection 
1901 Clara Mitchell 

 
(Mitchell, 1901) 

Encouraged educators to change the course of 
study to include the needs of social life. 

 
1904 Charles R. Richards 

 
(Richards, 1904, p. 
33) 

Industrial Arts. Such a term indicates a definite field of 
subject matter. The word Art is inclusive of both the technical 
and aesthetic elements and the qualifying work points 
specifically and comprehensively to the special field of our 
material.  
 

1909 J.E. Russell  
 
(Luetkemeyer & 
Martin, 1979) 
 
(Russell & Bonser, 
1914) 

Proposed that industrial arts be third area of formal study, 
such as the existing humanities and science curriculum. 

 
The study of industries for the sake of a better perspective on 
man’s achievements in controlling the production, distribution 
and consumption of the things which constitutes his natural 
wealth. 

 
1916 Teaching Manual and 

Industrial Arts 
 
(Griffith, 1920, 1924, 
p. 9) 

Industrial arts, those forms of training and study based upon 
industrial pursuits designed to enhance the general 
intelligence and appreciation of the field of industrial 
occupations. 
 

1923 Frederick Gordon 
Bonser and Anna 
“Lois” Coffey 
Mossman  
 
(Bonser & Mossman, 
1923) 

The industrial arts are those occupations by which changes 
are made in the forms of materials to increase their values for 
human usage. As a subject for educative purpose, industrial 
arts is a study of the changes made by man in the forms of 
material to increase their values, and of the problems of life 
related to their changes.  
 

1930 Frederick Gordon 
Bonser 
 
(Bonser, 1930) 

A study of the changes man makes in materials to increase 
their values to meet needs, of the appropriate usage of 
products made, and of the social advantages and problems 
resulting from the making of these changes and products. 

 

  (table continues)
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Historical Connections for Industrial Arts and Technology Education (continued) 
Date Source Historical Connection 
1932 The Terminological 

Investigation of 
Professional and 
Scientific Terms from 
the Literature of 
Vocational and 
Practical Arts 
Education 
 
Warner 
(Warner, Bollinger, 
Hutchinson, & others, 
1933) 
 

Industrial arts is one of the Practical Arts, a form of general 
or non-vocational education which provides learners with 
experiences, understandings, and appreciations of materials, 
tools, processes, products, and of the vocational conditions 
and requirements incident generally to the manufacturing and 
mechanical industries. 

 

1937 Industrial Arts: Its 
Interpretation in 
American Schools 
 
(United States 
Department of the 
Interior, 1937) 
 

Phase of general education that concerns itself with the 
materials, processes, and products of manufacturing, and with 
the contribution of those engaged in industry. 

 

1948 Industrial Arts in 
General Education  
 
(Wilber, 1948) 

Those phases of general education that deal with industry - its 
organization, material, occupations, processes and products - 
and with problems resulting from the industrial and 
technological nature of society. 

1953 A Guide to Improving 
Instruction in 
Industrial Arts  
 
(The American 
Vocational 
Association, 1953)  
 

Objectives listed: interest in industry, appreciation and use, 
self-realization and initiative, cooperative attitudes, health and 
safety, interest in achievement, orderly performance, drawing 
and design, and shop skills and knowledge.  
 

1957 Delmar Olson 
 
(Olson, 1957) 

An educational field with subject matter entered in the 
materials, processes, products, and occupations of industry, 
and in which the student uses materials, tools, and machines 
in solutions to problems, for general education purposes. 

  (table continues)
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Historical Connections for Industrial Arts and Technology Education (continued) 
Date Source Historical Connection 
1960 What guidelines 

should be followed in 
determining 
curriculum content 
for industrial arts? 
 
(Olson, 1960) 
 

Industrial arts is a study of the technology, its origins and 
development; its technical, consumer, occupational, 
recreational, social, and cultural nature; and its influences 
through experimenting, creating, designing, inventing, 
constructing, and operating with industrial materials, 
processes, and products. Its purposes are to acquaint the 
student with his technological environment and to aid him in 
the discovery and development of his own human potential.  

1960 What Objectives 
Should Be 
Emphasized in 
Industrial Arts?  
 
(Hostetler, 1960) 

1. To develop in each student an insight and understanding of 
industry and its place in our culture. 

2. To discover and develop talents of students in the technical 
fields and applied sciences 

3. To develop technical problem-solving skills related to 
materials and processes.  

4. To develop in each student a measure of skill in the use of 
the common tools and machines. 

1961 Industrial Arts and 
Vocational Education 
 
(Giachino and 
Gallington, 1961, p. 
25) 

A phase of general education which serves to familiarize 
students with the tools, products, processes, and occupations 
of industry as well as the social and economic phenomena of 
the technological world in which they live and work. 

 

1962 American Industries 
Project 
 
(Flug, 1967, p. 38) 

Using the laboratory as a tool in making concepts meaningful; 
it is trying to provide an integrated body of content in an 
attempt to solve the riddle of articulation between general and 
vocational education; it is concerned with providing a 
structure of knowledge for industrial arts teachers; it is 
appropriate for all levels of ability in our secondary schools; it 
is for all boys and girls in secondary schools; it is involved 
with local schools, administration, teachers and students (and 
has been since its inception); and, finally it is both 
developmental and experimental.  

 
  (table continues)
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Historical Connections for Industrial Arts and Technology Education (continued) 
Date Source Historical Connection 
1963 Industrial Arts and 

Technology 
 
(Olson, 1963) 

Recommended that the manufacturing industries; 
manufacturing, construction, power, transportation, 
electronics, research, services, and management be studied 
during the seventh, eighth and ninth grades of school. Each 
area could then be studied individually with the following 
years of school, focusing on research and experimentation. 

 
1965 A Curriculum to 

Reflect Technology  
 
(Warner, 1965)   
 

Functionally, industrial arts as a general and fundamental 
school subject is concerned with providing experiences that 
will help persons of all ages and both sexes to profit by the 
technology, because all are involved as consumers, many as 
producers, and there are countless recreational opportunities 
for all. 
 
Historically, industrial arts is as old as parental training for 
survival among the primitives, but it is intrinsically general or 
educational because it reflects the economy and not 
necessarily any particular or specialized employment, any 
more than the study of English composition is expected to 
result in journalism. Many other subjects such as language, 
science, art, music, and certainly economics as well as 
history, have long found that Industrial Arts is able to 
contribute richly to the substance of their realism.  
 

 
1965 

A Curriculum to 
Reflect Technology 
 
(Warner, 1965) 

Established six areas of study for industrial arts; management, 
communications, construction, power, transportation, and 
manufacturing. Warner stated clearly his feelings toward the 
study of technology.  

1965 A Curriculum to 
Reflect Technology 
  
(Warner, 1965) 

The important thing, on which we are all agreed, is the critical 
need for industrial arts to reflect the technology and at all 
levels from pre-school to adult. 

 

1965 Industrial Arts 
Curriculum Project 
(IACP) 
 
(Lux, & Ray, 1970) 
 

An innovative instructional system which provided broad 
concepts and principles of contemporary industrial 
technology. A viable program to help today’s youth better 
understand their man-made world. 
Curricula developed: The World of Construction and The 
World of Manufacturing. 

  (table continues) 
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Historical Connections for Industrial Arts and Technology Education (continued) 
Date Source Historical Connection 
1968 American Industry 

Project 
 
(Flug,1967) 
(Olstad, 1973) 

Focused on 13 basic concepts: Communication, 
transportation, finance, property, research procurement, 
relationships, marketing, management, production, materials, 
processes, and energy. The objectives were to develop an 
understanding of those concepts which directly apply to 
industry and to develop the ability to solve problems related 
to industry. 

 
1968 Structure and content 

foundations for 
curriculum 
development 
 
(DeVore, 1968) 

An industrial arts curriculum based upon the study of man and 
technology is the most valid, consisting of production, 
transportation, and communication, a foundation for a 
technology curriculum. 

 

1971 The Maryland Plan  
 
(Maley, 1973) 

Those phases of general education which deal with 
technology-its evolution, utilization, and significance; with 
industry - its organization, materials, occupations, processes, 
and products; and with the problems and benefits resulting 
from the technological and industrial nature of society. 

 
1972 TECHNOL-O-GEE, 

INDUSTRIAL ARTS: 
Interpreter of 
technology for the 
American school  
 
(Olson, 1972, p. 1) 

Industrial arts, a discipline in general education, is the study 
of the technology: its origins, development, advancement, and 
impact on man, environment, and culture; its technical, social, 
economic, occupational, cultural, recreational nature, 
influences and outcomes; through study, research, 
experiment, design, invention, construction, and operation 
with ideas, materials, tools, processes, products, and energies; 
for purposes of acquainting the student with the technological 
culture, aiding him in the discovery and development, release 
and realization of his own native potential therein, and 
enabling him to better cope with cultural and environmental 
change caused by technological advance. 

 
1981 Jackson’s Mill 

Industrial Arts 
Curriculum Theory 
 
(Snyder & Hale, 
1981) 
 
(Luetkemeyer & 
Martin, 1979; Snyder 
& Hale, 1981) 

A comprehensive educational program concerned with 
technology, its evolution, utilization, and significance; with 
industry, its organization, personnel, systems, techniques, 
resources, and products; and their social/cultural impact. 

 
 
Identified universal technical systems for the study of 
industrial arts; “Communication, construction, manufacturing, 
and transportation. 

  
 

(table continues)
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Historical Connections for Industrial Arts and Technology Education (continued) 

Date Source Historical Connection 
1985 Name Change American Industrial Arts Association changed its name to the 

International Technology Education Association 
1988 Technology 

Education Advisory 
Council 
 
(Technology 
Education Advisory 
Council, 1988, p. 16) 
 

The school discipline for the study of the application of 
knowledge, creativity, and resources to solve problems and 
extend human potential. 

1990 A Conceptual 
Framework for 
Technology 
Education 
 
(Savage and Sterry, 
1990, p. 20) 

Technology education is the study of technology and its 
effects on individuals, society, and civilization. 

1993 Technology education 
– A teacher’s guide 
 
(Wright, Israel, & 
Lauda, 1993, p. 4) 

Technology education: An educational program that helps 
people develop an understanding and competence in 
designing, producing, and using technology products and 
systems and in assessing the appropriateness of technological 
actions. 
 

1996 Technology for All 
Americans: A 
rationale and 
structure for the study 
of technology 
 
(ITEA, 1996) 
 

[Technology] involves the generation of knowledge and 
processes to develop systems that solve problems and extend 
human capabilities. 
 

2000 Standards for 
Technological 
Literacy: Content for 
the Study of 
Technology 
 
 (ITEA:TfAAP, 
2000/2002) 

Technology education; a study of technology; the ability to 
use, manage, understand, and assess technology.  

  (table continues)
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Historical Connections for Industrial Arts and Technology Education (continued) 
Date Source Historical Connection 
2003 Advancing Excellence 

in Technological 
Literacy: Student 
Assessment, 
Professional 
Development, and 
Program Standards 
 
(ITEA, 2003, p. 142) 
 

A school subject specifically designed to help students 
develop technological literacy. 

Note: Table was compiled by Julia Moore 
 



   

 93

APPENDIX B: Questionnaire 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Virginia Technology Education Teachers’ 

Implementation of  
Standards for Technological Literacy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

©2007, Julia Moore 
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Part I:  
Background Information 
 
Please complete all of the following items by filling in your 
response in the space provided. Please respond to each item. 
 
1.What is your age?  
 
  21-3 33-42 43-52 53 or over 
 
2.Counting this year, how many years of teaching experience do 

you have in                      Technology Education? 
   
  1-3 4-9 10-25 26 or more 
 
3.Do you belong to the Virginia Technology Education 

Association or the International Technology Education 
Association? 

 
Yes       No 

 
4.Do you read one or more professional journals associated with 

technology education (e.g. The Technology Teacher, TIES, the 
Journal of Technology Education)? 

 Yes No 
 
5. Have you attended a Virginia Technology Education 

Association or the International Technology Education 
Association conference since 2000?  

 
 Yes No 
 

2 

Part II:  
Implementation of Standards for Technological Literacy 
 
Instructions: Which statement below best represents your 

level of implementation of Standards for 
Technological Literacy (ITEA)? 

 
 Mark one statement only 

A. I am not aware of the Standards for 
Technological Literacy. 
(If you checked this item please stop here and 
return the instrument in the self addressed 
stamped envelope.) 

      

B. I am aware of Standards for Technological 
Literacy but have not seen a copy (e.g. I have not 
read the Standards for Technological Literacy nor 
attended any workshop        pertaining to them). 
(If you checked this item please stop here and 
return the instrument in the self addressed 
stamped envelope.) 

      
C. I was exposed to Standards for Technological 

Literacy (e.g., I have read a report or article about 
it, and/or attended a workshop concerning 
Standards for Technological      Literacy but 
subsequently, have done nothing about it. I have 
taken no action, nor have I had a discussion with   
colleagues/peers concerning Standards for 
Technological Literacy).  
(If you checked this item please stop here and 
return the instrument in the self addressed 
stamped envelope.) 
 

3 
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 D. I am currently considering information from 
Standards for Technological Literacy (e.g., I 
have begun discussing and/or have reviewed 
the Standards for Technological Literacy with 
colleagues/peers). 
(If you checked this item please stop here 
and return the instrument in the self 
addressed stamped envelope.) 
  

      

 E. Based on information provided by Standards 
for Technological Literacy, I have taken steps 
toward action (e.g., I have decided to use the 
Standards for Technological  
Literacy and have begun making plans). 
(If you checked this item please stop here 
and return the instrument in the self 
addressed stamped envelope.)  

      
 F. I am making use of information provided by 

Standards for Technological Literacy. 
(Complete the rest if the questionnaire.) 
 
 
 
 
 

4 
 
 
 
 

 
Part III:  

Your use of the 20 Standards (found in Standards for 
Technological Literacy). 

 
Instructions: Respond to the 6 questions below each of the 20 

Standards (from STL) listed below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

STL Standard #1
The characteristics and scope of technology 

  1. This standard is relevant to the classes that I teach. 
   agree        disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

  agree        disagree 
  

  3. This standard is relatively easy for me to understand and implement.

   agree        disagree 
  

  4. This standard is easy to try out on a limited basis. 

   agree         disagree   
 5. The result of using this standard is readily visible to others. 

  agree     disagree   
 6. Are you implementing this standard?  
   Yes No 

 
 
 

                        5 
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STL Standard #2 

The core concepts of technology 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  

   Yes  No 
 

STL Standard #3 

The relationships among technologies and the connections between 
technology and other fields 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  

   Yes  No 
6 

STL Standard #4 
The cultural, social, economic, and political effects of technology 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  

   Yes  No 
 
STL Standard #5 

The effects of technology on the environment 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  

   Yes  No 
7 
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STL Standard #6 

The role of society in the development and use of technology 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  

   Yes  No 
 

STL Standard # 7 

The influence of technology on history 

  1. This standard is relevant to the classes that I teach. 
   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   
  3. This standard is relatively easy for me to understand and implement. 

   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
8 

STL Standard #8 
The attributes of design 
  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  

   Yes  No 
 

STL Standard #9 
Engineering design 
  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
9 
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STL Standard #10 

The role of troubleshooting, research and development, invention and 
innovation, and experimentation in problem solving 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
STL Standard #11 

Apply the design process 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
10 

STL Standard #12 
Use and maintain technological products and systems 
  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
 

STL Standard #13 
Assess the impact of products and systems 
  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
11 
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STL Standard #14 

Medical technologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
STL Standard #15 

Agricultural and related biotechnologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
12 

STL Standard #16 

Energy and power technologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
STL Standard #17 

Information and communication technologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
13 
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STL Standard #18 

Transportation technologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
STL Standard #19 

Manufacturing technologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

  5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
14 

STL Standard #20 

Construction technologies 

  1. This standard is relevant to the classes that I teach. 

   agree         disagree   

  2. This standard is consistent with my values, past experiences, 
and needs.   

   agree         disagree   

  3. This standard is relatively easy for me to understand and implement. 
   agree         disagree   
  4. This standard is easy to try out on a limited basis. 

   agree         disagree   

 5. The result of using this standard is readily visible to others. 
  agree     disagree   

 6. Are you implementing this standard?  
   Yes  No 

 
Thank you for your assistance with this questionnaire. 

Place a check in the box if you would like to receive a 
summary of this study.  

 
Julia M. Moore  
Technology Education Doctoral Candidate, Virginia Tech   
     
If you have questions please contact me at jbussey@vt.edu or 
(919) 418-4420? 
 
Please return this questionnaire in the enclosed self-
addressed stamped envelope by April 16,2007 to: 
 

Julia M. Moore 
114 Richmond Drive 
Clayton, NC  27527 

 
15 

Thank you for your assistancThank you for your assistanc
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APPENDIX C: Approval letter from Loveland 

-----Original Message----- 
From: jbussey [mailto:jbussey@vt.edu] 
Sent: Thu 9/15/2005 7:07 PM 
To: Thomas Loveland 
Subject: Levels of implementing STL 
 
Dr. Loveland 
 
I am a graduate student at Virginia Tech. I am doing my research on change and 
the implementation of STL. 
After reading your article in the JTE, I became interested in using your 
instrument as part of my dissertation. May I have your permission to use the 
eight levels of STL implementation as written in your study? 
 
Thank you for your assistance. 
 
Julia 

 
************************************************************************************* 

Julia, 
 
Certainly!  I adapted mine from earlier work by Larsen (1980, 1985) and Cousins and Leithwood (1993).  Keep me 
posted on your work!  One suggestion I heard after my study was to include a level for people who knew of the 
standards but refused to use them.  I felt that my Level 3 took care of that but there were some people that felt 
another level would have been more discriminating in the responses.  By the way, I did an internet search and 
actually was able to contact Larsen directly.  I was hoping to locate some of her documentation on validity and 
reliability of her levels.  Unfortunately, she did not keep any of her records from her dissertation.  I am holding on to 
mine in case someone needs the documentation for their own study. 
 
Thanks for the email!  Good luck with your study. 
 
Tom 
 
************************************************************************************** 
 
Thomas R. Loveland, Ph.D. 
Department of Technology Education 
College of Education 
St Petersburg College 
Clearwater BT 107 
2465 Drew Street 
Clearwater, FL  33765 
(727) 791-5938 
Fax (727) 712-5889 
Loveland.Thomas@spcollege.edu 
 
Mailing Address 
P.O. Box 13489 
St Petersburg, FL  33733 
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APPENDIX D: Eight levels of Standards for Technological Literacy 
implementation 
 
Levels of Implementation of Standards for Technological Literacy  
1  I am not aware of the Standards for Technological Literacy. 

2  I am aware of the Standards for Technological Literacy but have not seen a copy (e.g. did 
not read it or attend workshop). 

3  I was exposed to the Standards for Technological Literacy (e.g., read report, attended 
workshop) but subsequently, have done nothing about it (e.g., no action, no discussion with 
colleagues/peers). 

4  I am currently considering information from the Standards for Technological Literacy (e.g., 
being discussed or reviewed with colleagues/peers). 

5  Based on information from the Standards for Technological Literacy, I have taken steps 
toward action (e.g., decision to use, plans being made). 

6  I am making partial use of information from the Standards for Technological Literacy. 
Actions have been taken on selected features of the standards, but others have been 
disregarded. 

7  I am making full use of the information from the Standards for Technological Literacy in 
the form in which it was presented. 

8  I am making full use of the information from the Standards for Technological Literacy in a 
form modified to fit my needs. 

Note. From Loveland, 2003 
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APPENDIX E: List of Hierarchically Ordered Descriptors 
 

Eight Hierarchically Ordered Descriptors of Use of Disseminated Information  
1 I am not aware of this intervention. 

 
2 I am aware of this intervention but was not exposed to it (e.g., did not read 

report, attend workshop). 
 

3 I was exposed to intervention (e.g., read report, attended workshop) but 
subsequently, have done nothing about it (e.g., no action, no discussion with 
colleagues/peers). 

 
4 I am currently considering information from this intervention (e.g., being 

discussed or reviewed with colleagues/peers). 
 

5 Based on information from this intervention I have taken steps toward action 
(e.g., decision to use, plans being made). 

 
6 I am making partial use of information from this intervention. Actions have 

been taken on some features of the information, but others have been 
disregarded. 

 
7 I am making full use of the information from this intervention in the form in 

which it was presented. 
 

8 I am making full use of the information from this intervention in a form 
modified to fit my needs. 

 
Note. From Cousins & Leithwood, 1993, p. 315 
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APPENDIX F: Pilot Study Questionnaire 

 
 

Virginia Technology Education Teachers’ Implementation of 
Standards for Technological Literacy  

 
If you are currently NOT a Technology Education teacher, please check this box and return this questionnaire in 
the self-addressed stamped envelope.  
 
Thank you! 
 
If you are a Technology Education teacher, please return the completed questionnaire in the enclosed self-
addressed stamped envelope by June 1, 2005. 
 
Thank you for your time and assistance with this study. 
 
 
Please answer the following questions by circling yes or no. Please feel free to write in any 
additional comments when needed. 
 
Objective for Part 1 
Part 1 allows the teacher to self select their level of implementation of STL in their classroom. 
 
Questions 
1. Does the question adequately address its corresponding objective?  Yes or No 
 If not, please explain.  

 
 
 
 
 

 
2. Is the question clearly stated?    Yes    No 
If not, please explain. 

 
 
 
 
  

 
The International Technology Education Association published the Standards for technological literacy: Content for 
the study of technology (STL) in 2000. This study is an attempt to determine how the STL is being implemented in 
Virginia. 
Part 1: Level of Implementation of Standards for Technological Literacy. (Loveland, 2003) 
 
If Standards for Technological Literacy is used for more than one course, respond for the course in which it is used 
the most.  
1. Which statement below best represents your level of use of the Standards for Technological Literacy? 
 (Mark one statement only) 

 A. I am not aware of the Standards for Technological Literacy. 
  (Skip to Part 3 of this questionnaire.) 

(Continue on next page) 
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 B. I am aware of the Standards for Technological Literacy but have not seen a copy 
(e.g. I have not read the Standards for Technological Literacy or attend any workshop pertaining to them.) 
(Skip to Part 3 of this questionnaire.) 
 

  C. I was exposed to the Standards for Technological Literacy (e.g., I have read report, and or attended    
Workshop concerning the Standards for Technological Literacy) but subsequently, have done nothing about 
it (e.g., I have taken no action, and/or have had  no discussion with colleagues/peers concerning Standards 
for Technological Literacy). 
 

 D. I am currently considering information from the Standards for Technological Literacy 
 (e.g., I have begun discussing and/or have reviewed the Standards for Technological Literacy with 
 colleagues/peers). 
 

 E. Based on information from the Standards for Technological Literacy, I have taken steps toward 
action (e.g., I have decided to use the Standards for Technological Literacy and have begun making 
plans). 
 

 F. I am making partial use of information from the Standards for Technological Literacy. Actions 
 have been taken on selected features of the standards, but others have been disregarded.  

 
 G. I am making full use of the information from the Standards for Technological Literacy in the form 

 in which it was presented. 
 

 H. I am making full use of the information from the Standards for Technological Literacy in a form 
 modified to fit my needs. 
 

Part 2: Attributes of Standards for Technological Literacy (Rogers, 1995) 
 
 
Please answer the following questions by circling yes or no. Please feel free to write in any 
additional comments when needed. 
 
Objective for Part 2 
 
Part 2 allows the teacher to choose strongly agree, agree, disagree, or strongly disagree concerning the 
statement asked about their perceptions of the Standards for Technological Literacy. 

 
Questions 
1. Do the questions adequately address their corresponding objective?  Yes or No 
 If not, please explain.  

 
 
 
 
 

 
2. Are the questions clearly stated?    Yes    No 
If not, please explain. 
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Please respond to every statement below. Check one box for each statement that most closely matches your 
perception of Standards for Technological Literacy.  

 
2. Overall, Standards for Technological Literacy is better than previous curriculum and instruction planning tools 

I have had access to in the past. (Relative Advantage) 
       

Strongly Agree    Agree Disagree  Strongly Disagree    
 
3. Standards for Technological Literacy are consistent with my values, past experiences, and needs. (Compatibility) 
         

Strongly Agree    Agree Disagree  Strongly Disagree    
  
4. Standards for Technological Literacy seem relatively easy for me to understand and use. (Complexity) 

      
Strongly Agree    Agree Disagree  Strongly Disagree    

 
5. Standards for Technological Literacy are easy to try out on a limited basis. (Trialability) 

      
 Strongly Agree    Agree Disagree Strongly Disagree    
 
6. The results of using Standards for Technological Literacy can be made readily visible to others. (Observability) 
          
 Strongly Agree    Agree      Disagree  Strongly Disagree    
 
Part 3: Background Information 
 
 
Please answer the following questions by circling yes or no. Please feel free to write in any additional 
comments when needed. 
 
Objective for Part 3 
 
Part 3 describes the Virginia technology education teachers were by: age, years of teaching experience in 
technology education, amount of formal training using Standards for Technological Literacy, number of 
professional organizational memberships, and number of professional journals read on a regular basis. 

 
Questions 
1.Do the questions adequately address their corresponding objective?  Yes or No 
 If not, please explain.  

 
 
 
 
 

 
2. Are the questions clearly stated?    Yes    No 
If not, please explain. 
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Please complete all of the following items by filling in your response in the space provided. Please respond to each 
item. 
 
7. What is your age? 
 
  20-25  46-50 
  26-30  51-55 
  31-35  56-60 
  36-40  61-65 
  41-45 
 
8. Counting this year, how many years of teaching experience do you have in technology education? 

  
Years 
 

9. Of the following professional organizations, in which do you presently hold membership?  
(Check all that apply) 
 
  Virginia Technology Education Association (VTEA) 
  International Technology Education Association (ITEA) 
  Epsilon Pi Tau (EPT) 
  Association for Career and Technical Education (ACTE) 
  Council on Technology Teacher Education (CTTE) 
  Technology Education for Children Council (TECC) 
 
10. Of the following professional journals which do you read on a regular basis? (Check all that apply) 
 

 Journal of Technology Education (JTE) 
 Journal of Technology Studies (JTS) 
 Journal of Industrial Teacher Education (JITE) 
 International Journal of Technology and Design Education (IJ of TDE) 
 The Technology Teacher (TTT) 
 Technology and Children 
 Ties 
 Tech Directions 

11. Beginning with the year 2000, how many ITEA conferences have you attended to date?      

Number 
 

12. Approximately how many hours have you spent learning about Standards for Technological Literacy while 
enrolled in college classes or during professional development meetings, seminars, or institutes since 2000? 

       Hours  
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13. Counting this year, how many years have you made use of all or part of Standards for Technological Literacy in 
your teaching? 

 
Years  
 

  
Thank you for your assistance with this questionnaire. 

 I would like to receive a summary of the results of this study.   
 
 
Final observations 
1. Does the questionnaire have a professional appearance?   Yes       No        
If not, what specific areas need improving? Feel free to specific suggestions for improving? 
 

 
 
 
 
 

 
2. Can you think of any other ways the questionnaire and/or questions can be improved? 
 

 
 
 
 
 

 
How long did it take to complete the questionnaire? _______________minutes 

 
 

 
Julia M. Bussey    Mark Sanders 
Technology Education Teacher, Blacksburg Middle School  Professor and Program Leader 
Technology Education Doctoral Candidate, Virginia Tech  Technology Education Program, Virginia Tech 
 
Please return the questionnaire in the enclosed self-addressed stamped envelope. Return questionnaire by June 1, 
2005. 
Julia Bussey 
1495 S. Franklin St. 
Christiansburg, VA  24073 
If you have questions please contact me at jbussey@vt.edu or (540) 392-2314 
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APPENDIX G: Pilot Study Results 
 
Purpose One 
Virginia secondary technology education teachers were described by age, years of teaching 
technology education, membership in professional organizations, professional journals read on a 
regular basis, ITEA conferences attended since 2000, hours of formal training using STL, and 
number of years using STL in the classroom. 
 
One teacher within the pilot sample was within the ages ranging from 20-25 (4.8%), two 
between the ages 26-30 (9.5%), two between the ages 31-35 (9.5%), and three between the ages 
36-40 (14.3%). There were no teachers within the age range of 41-45. Four teachers were 
represented from ages 46-50 (19.0%), six between the ages 51-55 (28.6%), and three between the 
ages 56-60 (14.3%). The greatest return of questionnaires was represented by the teachers 
ranging from ages 51-55 (Table 29). 
 
The number of years of teaching experience in technology education ranged from three years to 
30 years. The average number of years taught was 12.4 (SD = 8.73) (Table 30). Five of the 21 
respondents had 0-5 years of experience (16.7%), six respondents had 6-10 years (20%), five had 
11 - 20 years (16.7%), while five teachers had 21-30 years of experience (16.7%). Each range of 
teaching experience was represented within the pilot study sample (Table 29). 
 
From the list of six professional education organizations, the maximum number of memberships 
held by any one teacher within the pilot sample was three. The range of total memberships per 
respondent was zero to three. The average number of memberships was one per respondent (SD= 
1.02) (Table 30). Ten teachers were members of VTEA (47.6%), seven members of the ITEA 
(33.3%), one member of EPT (4.8%), one member of ACTE (4.8%), one member of CTTE 
(4.8%), and no members of TECC (Table 29). 
 
The questionnaire contained a list of eight technology education journals. The respondents were 
to place a mark by all of the journals they read on a regular basis. From the list of eight a 
maximum of four different journals were read by any one respondent. The average number of 
journals read by the respondents was .77 (SD= 1.15) (Table 30). Three respondents read JTE 
(14.3%). Five respondents read TTT (23.8%), six respondents read Tech Directions (28.6%), 
while three respondents read Ties (14.3%). No respondents read the JTS, JITE, IJTDE, and 
Technology and Children (Table 29).  

 
Six ITEA conferences have been held since the distribution of STL in 2000, including the 2000 
conference. The range of attendance was from 0-5 years. The average attendance was one 
conference (Table 30). 
 
Respondents self-reported the number of hours of formal training using STL, which ranged from 
0 to 100, and averaged 8.43 (SD=23.42) (Table 29). The number of years teachers used STL in 
the classroom ranged from zero to six years, and averaged 1.76 (SD=2.32) (Table 30). 
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Table 29 
Description of Virginia secondary technology education teachers’ ages 
and years of Technology Education teaching experience by frequency 
and percentage 
Variable ƒ  %  

Demographic Information 
 
Age   
 20 – 25 1  4.8 
 26 - 30 2  9.5 
 31 – 35 2  9.5 
 36 – 40 3  14.3 
 41 – 45 0  0 
 46 – 50 4  19.0 
 51 – 55 6  28.6 
 56 - 60 3  14.3 
Years teaching  
 0-5 1  16.7 
 6-10 6  20.0 
 11-20 5  16.7 
 21-30 5  16.7 

Professional Activities 
 
Professional organization Memberships  
 VTEA 10  47.6 
` ITEA 7  33.3 
 EPT 1  4.8 
 ACTE 1  4.8 
 CTTE 1  4.8 
 TECC 0  0 
Professional Journals read on a regular basis  
 JTE 3  14.3 
 JTS 0  0 
 JITE 0  0 
 IJTDE 0  0 
 TTT 5  23.8 
 Technology and Children 0  0 
 Ties 3  14.3 
 Tech Directions 6  28.6  
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Table 30 
Description of Virginia secondary technology education teachers in pilot study 
by minimum, maximum, mean, and standard deviation 
Variable  N Min Max M SD 

Demographics 
Years teaching  21 3 30 12.14 8.73 
Years of STL use 21 0 6 1.76 2.32 

Professional Activities 
Professional organization 
memberships 21 0 3 .91 1.02 
Professional journals read 21 0 4 .77 1.15 
ITEA conferences attended 21 0 5 .90 1.61 
Hours of training 21 0 100 8.43 23.42  

 
Purpose Two 
Virginia secondary technology education teachers were described based on their perceptions of 
attributes of STL. Teachers identified with Level A and Level B were not included in this 
description. Respondents selecting either Levels A or B were instructed to skip Part Two of the 
questionnaire, Perceived attributes of STL, and continue with Part Three, Teacher Demographics. 
Respondents selecting Levels A or B have not been exposed to STL; therefore, could not respond 
accurately to Part Two, perceived attributes of STL. 
 
Part two of the questionnaire was based on Rogers’ attributes of an innovation (relative 
advantage, complexity, compatibility, trialability and observability). The attributes measured 
used summated indices of five Likert-type categories. The response categories for these items 
were (1) strongly agree, (2) agree, (3) disagree, (4) strongly disagree, and (5) no opinion. Each of 
the perceived attributes of STL was reported by mean, standard deviation, minimum, and 
maximum. 
 
Results of all five attributes corresponded most closely to 2) Agree with relative advantage of 
STL = 2.31 (SD=.13); complexity = 1.92 (SD=.16); compatibility = 1.88 (SD=.10); trialability = 
1.92 (SD=.19); and observability = 2.35 (SD=.1) (Table 31). 

 
Table 31 
Pilot Study Perceived Attributes of STL for all respondents, except those 
selecting levels “A” or “B”, by mean and standard deviation 

Variables n M SD Min Max 

Relative Advantage 13 2.31 .48 2 3 

 Complexity 13 1.92 .57 1 3 

 Compatibility 13 1.88 .36 1 3 

 Trialability 13 1.92 .67 1 3 

 Observability 13 2.35 .43 2 3 
 
The following information was gathered from the data when separated by independent variables. 
The teachers within the ages of 51-55 and 56-60 disagree that there is a relative advantage to 
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implementing STL, while those from 31-35 and 46-50 agree. Teachers in most age ranges (26-35, 
46-50, 51-55, and 56-60) agree with the idea of STL being compatible with their current 
teaching, methodologies and practices. Teachers ranging in age from 26-30 and 46-60 reported 
STL to be too complex to implement in the classroom. Teachers ranging in age from 26-30, 31-
35, 46-50, 51-55, and 56-60 agreed that STL can be tried on a limited basis in the classroom. 
Teachers ranging in age from 31-35, 46-50, and 56-70 disagree with the prospect of observing 
the use of STL in the classroom, while all others agreed with its observability (Table 132.  
 
Teachers teaching technology education from 0-20 years agree that STL has a relative advantage 
when implemented in the classroom. Those teachers with more than 20 years experience 
disagree. Teachers reporting at all levels of teaching experience agree that STL is compatible 
with what they are currently teaching in their classroom. Teachers with 11-20 years experience 
view STL as being more complex than previous standards. Teachers in all ranges of experience 
agree that they have had the opportunity to try STL on a limited basis in their classroom. 
Teachers with experience ranging from 1-5 years, and 11-20 years find it difficult to observe the 
use of STL in the classroom (Table 32). 
 
Those teachers who have used STL in their classroom between zero and three years disagree with 
its relative advantage, while those using it for four years or more agree that there is an advantage 
to using this document in their planning and teaching of technology education. The level of 
agreement among all teachers is unanimous with compatibility, and that STL is compatible with 
what they are teaching. Teachers in levels of use except those of four years, agree that STL is 
complex when implementing it in the classroom. Those teachers using STL for four years feel 
strongly that is it too complex to use. The teachers that have not used STL at all disagree with the 
idea that it can be tried in the classroom on a limited basis. The level of agreement with 
trialability increases with years of use. Teachers using STL from zero to three years disagree that 
STL can be observed in the classroom relatively easily. The remaining years of use (four to six) 
agree that STL can be observed (Table 32). 
 
Those teachers belonging to no more than one professional organization do not agree that there is 
a relative advantage to STL implementation. Those belonging to two or more professional 
organizations agree that STL has an advantage when implemented in the classroom. Teachers 
belonging to no more than three professional organizations agree that STL is compatible with 
their current classroom instruction. On average, all teachers belonging to no more than three 
professional organizations agree that it is not too complex to implement. Those teachers 
belonging to no more than two professional organizations agree that it is easy to try 
implementing parts of STL in the classroom. Those teachers belonging to three professional 
organizations strongly agree with the ease of trying STL. All levels of professional memberships 
agree that the implementation of STL is easily observed (Table 32). 
 
The teachers of the pilot study reported reading three of the eight journals listed within the 
questionnaire. Five of the thirteen teachers reported not reading any professional journals on a 
regular basis. These five individuals disagree that STL is better than previous curriculum and 
instruction planning tools. They agreed that STL is compatible, not complex, easy to try, and 
easy to observe by others (Table 32). 
 
Four teachers reported reading one professional journal on a regular basis. This group of teachers 
agreed with all of Rogers’ perceived attributes. Three teachers reported reading two journals on a 
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regular basis and agreed with all of Rogers’ perceived attributes with the exception of 
observability, although, these teachers did not agree that STL was readily visible to others (Table 
32). 
 
The greatest number of professional journals read was four of eight. One teacher reported 
reading three different professional journals. This teacher agreed that STL has a relative 
advantage over previous curriculum and instruction planning tools used in the past and that it has 
been readily visible to others and strongly agreed with STL compatible to their past experiences 
and needs, ease of relatively understanding and use, and ease in trying STL on a limited basis 
(Table 32). 
 
Overall, thirteen teachers agreed that STL is be better than previous curriculum and instruction 
planning tools. These teachers agree that STL is consistent with their values and past experiences. 
It was agreed that STL is relatively easy to understand and use, and easy to try on a limited basis 
(Table 32). 
 
The teachers selected for the pilot study were asked to report the number of ITEA conferences 
they had attended beginning with the year 2000. The seven teachers reporting no attendance at 
any ITEA conference during the selected years disagree that STL is better than previous 
curriculum tools; however, they agree on the remaining four perceived attributes (Table 14). 
Two teachers reporting attendance at one ITEA conference agreed with Rogers’ perceived 
attributes, with the exception of observability. These two teachers disagreed with the fact that 
STL is readily visible to others (Table 32). Two teachers reported attending two ITEA 
conferences. The teachers agreed that STL meets all of Rogers’ perceived attributes, with the 
exception of trialability. These two teachers strongly agree that STL is easy to try out on a limited 
basis. One teacher reported attending three ITEA conferences beginning with the year 2000. This 
individual agreed with all of Rogers’ perceived attributes. No teachers reported attending four 
conferences, while one reported attending five. This individual agreed with the compatibility, 
lack of complexity, and the trialability of STL, yet disagreed with the relative advantage and 
observability (Table 32). 
 
Overall, the thirteen teachers reporting on the attendance of ITEA conferences beginning with 
the year 2000 agree with Rogers’ attributes of STL. They view STL as being better than previous 
curriculum and instruction planning tools they have had access to in the past. They view STL as 
being consistent with their values, past experiences and needs, as being relatively easy for them 
to understand and use. These teachers also view STL as easy to try out on a limited basis, and 
readily visible to others (Table 32). 
 
Teachers in the pilot study reported the approximate number of hours they spent learning about 
STL while enrolled in college classes or during professional development meetings, seminars, or 
institutes since 2000. There was no data indicating distinctly different hours reported when 
viewing each demographic. Overall, the teachers reported that they agree with Rogers’ perceived 
attributes. The reporting does not indicate a difference in the amount of training each individual 
has with their perception of the implementation of STL (Table 32). 
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Table 32 
Relationship between Virginia secondary technology education teacher demographics and perceived attributes 

Variables 
  Relative 

Advantage Compatibility Complexity Trialability Observability 
  N M SD M SD M SD M SD M SD 

 
Demographics 

Age             
 20-25 1 1.50 .00 1.00 .00 1.00 .00 1.00 .00 2.00 .00 
 26-30 1 2.5 .00 2.00 .00 2.00 .00 2.00 .00 2.00 .00 
 31-35 2 2.25 .35 2.00 .71 1.75 1.06 1.75 1.06 2.50 .71 
 36-40 2 1.75 .35 1.75 .35 1.75 .35 1.25 .35 2.25 .35 
 46-50 2 2.25 .35 2.00 .00 2.00 .71 2.00 .71 2.50 .71 
 51-55 4 2.75 .29 2.00 .00 2.25 .50 2.50 .41 2.38 .48 
 56-60 1 2.50 .00 2.00 .00 2.00 .00 2.00 .00 2.50 .00 

 
Years teaching     

 0-5 3 2.17 .58 1.67 .58 1.83 .76 2.00 .87 2.67 .58 
 6-10 5 2.30 .57 1.80 .27 1.70 .45 1.60 .55 2.10 .22 
 11-20 2 2.25 .35 2.25 .35 2.25 .35 2.00 .71 2.75 .35 
 21-30 3 2.50 .50 2.0 .00 2.17 .76 2.33 .76 2.17 .29 

 
Years of STL use            

 0 years 3 2.67 .29 2.00 .00 2.50 .50 2.67 .29 2.50 .50 
 1 year 2 2.50 .00 2.25 .35 2.25 .35 2.25 .35 2.50 .71 
 2 years 1 2.50 - 2.00 .00 2.00 .00 2.00 .00 2.50 .00 
 3 years 2 2.75 .35 2.00 .00 2.00 .00 2.25 .35 2.50 .71 
 4 years 1 1.50 - 1.00 .00 1.00 .00 1.00 .00 2.00 .00 
 5 years 1 2.0 - 2.00 .00 1.50 .00 1.50 .00 2.00 .00 
 6 years 3 1.83 .29 1.67 .29 1.50 .50 1.17 .29 2.17 .29 

 Total years of use 13 2.31 .48 1.88 .36 1.92 .57 1.92 .67 2.35 .43 
           (table continues) 
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Table 32 (continued) 
Relationship between Virginia secondary technology education teacher demographics and perceived attributes 

Variables 
  Relative 

Advantage Compatibility Complexity Trialability Observability 

  N M SD M SD M SD M SD M SD 
 

Professional Activities 
Number of professional organization memberships     

 0 6 2.50 .32 2.00 .32 2.08 .67 2.17 .68 2.50 .45 
 1 2 2.75 .35 2.00 .00 2.00 .00 2.25 .35 2.00 .00 
 2 3 2.00 .50 1.67 .58 1.67 .76 1.67 .76 2.33 .58 
 3 2 1.75 .35 1.75 .35 1.75 .35 1.25 .35 2.25 .35 

 Total memberships 13 2.31 .48 1.88 .36 1.92 .57 1.92 .67 2.35 .43 
             

Individual Organizations           
 VTE 5 1.90 .42 1.70 .45 1.70 .57 1.50 .61 2.30 .45 
 ITEA 6 2.08 .59 1.75 .42 1.75 .53 1.58 .59 2.25 .42 
 EPT 1 2.50 .00 2.00 .00 2.00 .00. 2.50 .00 2.00 .00 
 ACTE 1 2.00 .00 2.00 .00 2.00 .00 1.50 .00 2.50 .00 
 CTTE 1 1.50 .00 1.50 .00 1.50 .00. 1.00 .00 2.00 .00 
             
Professional Journals            
 JTE 2 1.75 .35 1.50 .71 1.50 .71 1.25 .35 2.25 .35 
 TTT 4 1.75 .29 1.63 .48 1.50 .41 1.25 .29 2.13 .25 
 Technology and 

Children 0 - - - - - - - - - - 
 Ties 2 2.50 .00 2.25 .35 2.50 .00 2.50 .00 3.00 .00 
 Tech Directions 5 2.10 .55 1.70 .45 1.80 .57 1.70 .67 2.30 .45 

 (table continues) 
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Table 32 (continued) 
Relationship between Virginia secondary technology education teacher demographics and perceived attribute. 

Variables 
Relative 

Advantage Compatibility Complexity Trialability Observability 
 N M SD M SD M SD M SD M SD 
Total number of professional journals read      
 0 5 2.60 .42 1.90 .22 2.00 .71 2.20 .76 2.30 .45 
 1 4 2.38 .25 2.13 .25 2.00 .41 2.00 .41 2.38 .48 
 2 3 2.00 .50 1.83 .29 2.00 .50 1.67 .76 2.50 .50 
 3 1 1.50 .00 1.00 .00 1.00 .00 1.00 .00 2.00 .00 
 Total journals read 13 2.31 .48 1.88 .36 1.92 .572 1.92 .67 2.35 .43 
             
Number of ITEA conferences attended since 2000     
 0 7 250 .50 1.93 .45 2.07 .61 2.21 .64 2.36 .48 
 1 2 2.25 .35 1.75 .35 1.75 1.06 1.75 1.06 2.50 .71 
 2 2 1.75 .35 1.75 .35 1.75 .35 1.25 .35 2.25 .35 
 3 1 2.00 .00 2.00 .00 1.50 .00 1.50 .00 2.00 .00 
 4 - - - - - - - - - - - 
 5 1 2.50 .00 2.00 .00 2.00 .00 2.00 .00 2.5 .00 
 Total conferences attended 13 2.31 .48 1.88 .36 1.92 .57 1.92 .67 2.35 .43 
             
Hours of STL training      
 0 5 2.70 .27 2.10 .23 2.30 .45 2.50 .35 2.50 .50 
 3 2 2.50 .00 2.00 .00 2.25 .35 2.25 .35 2.50 .71 
 4 1 2.50 .00 2.00 .00 2.00 .00 2.00 .00 2.50 .00 
 5 1 2.00 .00 1.50 .00 1.00 .00 1.00 .00 2.00 .00 
 6 1 1.50 .00 1.50 .00 1.50 .00 1.00 .00 2.00 .00 
 8 1 2.00 .00 2.00 .00 1.50 .00 1.50 .00 2.00 .00 
 48 1 2.00 .00 2.00 .00 2.00 .00 1.50 .00 2.50 .00 
 100 1 1.50 .00 1.00 .00 1.00 .00 1.00 .00 2.00 .00 
 Total 13 2.31 .48 1.88 .36 1.92 .57 1.92 .67 2.35 .43 
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Purpose Three 
Data gathered from the pilot study was described according to each of the self-reported levels of 
STL implementation. Descriptive statistics were run on each level of implementation to gain a 
better understanding of the individuals reporting at each level.  

 
Level A. 

Level A is the lowest reported level of implementation of STL in the technology education 
classroom. Seven respondents reported Level A as their implementation level. By making this 
selection these respondents made the statement, “I am not aware of the STL.” Of the seven, one 
respondent reported between age 36-40 (14.3%), two between 46-50 (28.6%), and two between 
51-55 (28.6%) (Table 33). 
 
One respondent taught technology education for 0-5 years (14.3%), one for 6-10 years (14.3%), 
three for 11-20 years (42.9%) and two for 21-30 years (28.6%) (Table 33). The range of teaching 
experience in Level A was 4 to 26 years, averaging 13.86 (SD=8.63) (Table 16). 
Level A respondents reported belonging to two of the six different organizations listed within the 
questionnaire. Four teachers (57.1%) reported belonging to VTEA and one to ITEA (14.3%). 
The teacher belonging to ITEA was also included in the count for VTEA, indicating that they 
reported being a member of two organizations (Table 33). 
 
Respondents reported reading four different journals. No teacher reported reading the same 
journal (JTE, TTT, Ties, and Tech Directions) (14.3%) (Table 33). 
 
Five ITEA conferences could have been attended since the distribution of STL in 2000, including 
the 2000 conference. The minimum number of conferences attended by Level A respondents was 
zero, while the maximum years of attendance was five, yielding an average of .71 (SD=1.89). Of 
the seven respondents, six teachers had not attended any ITEA conferences (85.7%). One 
respondent from this level reported attending five conferences (14.3%). There were no hours 
reported for STL training at this level. 
 
Level A respondents did not respond to Part Two of the questionnaire concerning Rogers’ 
attributes of an innovation. Respondents selecting this level of implementation were instructed to 
skip to Part Three because they would not have knowledge of the use of STL and could not 
answer the questions accurately. Data concerning Rogers’ perceived attributes are therefore not 
reported for Level A.  
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Table 33 
Description of Virginia secondary technology education teachers’ ages and  
years of technology education teaching experience by frequency and  
percentage at Level A 
Variables ƒ % 

Demographics 
Age   
 36 – 40 1 14.3 
 46 – 50 2 28.6 
 51 – 55 2 28.6 
 56 - 60 2 28.6 
 
Years of teaching  
 0-5 1 14.3 
 6-10 1 14.3 
 11-20 3 42.9 
 21-30 2 28.6 

Professional Activities 
Organization Memberships 
 VTEA 4 57.1 
 ITEA 1 14.3 
    
Journals read  
 JTE 1 14.3 
 TTT 1 14.3 
 Ties 1 14.3 
 Tech Directions 1 14.3 
    
Conferences attended    
 0 years 6 85.7 
 5 years 1 14.3 
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Table 34 
Description of Virginia secondary technology education teachers in pilot study by minimum, 
maximum, mean, and standard deviation at Level A 
Variable  N Min Max M SD 

Demographics 

Years teaching  7 4 26 13.86 8.63 
      

Professional Activities 

Total memberships 7 0 2 .71 .76 
      
Total journals read 7 0 4 .57 1.51 
      
Conferences attended 7 0 5 .71 1.89  

 
Level  B. 

Level B respondents stated “I am aware of STL but have not seen a copy”, when selecting this 
level. One respondent self-reported Level B. That teacher reported the age range 26-30, and has 
been teaching for three years (Table 35). This teacher belongs to only VTEA, does not read any 
professional journals on a regular basis, and has attended ITEA conferences since 2000. The 
respondent has had no formal training using STL (Table 36). 

 
Table 35 
Description of Virginia secondary technology education teachers’ ages and years of technology 
education teaching experience by frequency and percentage at Level B 
Variable ƒ % 

Demographics 
Age   
 26 - 30 1 100 
Years teaching 
 0-5 3 100 

Professional Activities 
Organization Memberships 
 VTEA 1 100 

 
Table 36 
Description of Virginia secondary technology education teachers in pilot study by minimum, 
maximum, mean, and standard deviation at Level “B” 
Variable  N Min Max M SD 

Demographics 
Years teaching  1 3 3 3 - 
      
Years of STL use 0 0 0 0  

Professional Activities 
Professional organization memberships 1 1 1 - - 

 
Level C. 

There were seven respondents at Level C. By selecting this level respondents stated, “I was 
exposed to the STL but subsequently have done nothing about it. Frequencies and percentages for 
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respondents reporting Level C are reported in Table 37. Minimums, maximums, means, and 
standard deviations are reported in Table 38. 
There was one respondent from this group who was between the ages of 26-30 (14.3%), one 
between the ages 31-35 (14.3%), one between the ages of 46-50 (14.3%), and four between the 
ages of 51-55 (57.1%). 
 
Two teachers taught technology education between zero and five years (28.6%), three between 
6-10 years (42.9%), and two between 21-30 years (28.6%). The average number of years 
teaching technology education at this level was 12 years (SD = 3.81). The minimum number of 
years teaching was three while the maximum was 30. 
 
Level C respondents belonged to three different professional organizations. One respondent 
belonged to VTEA (14.3%), two belonged to ITEA (28.6%), and one belonged to EPT (14.3%). 
The minimum numbers of memberships at this level was zero. The maximum number of any one 
respondent to a professional organization was two. The average number of memberships for this 
level was .57 (SD = .30). 
 
Two different journals were read by the respondents of Level C, Ties, and Tech Directions. One 
teacher read Ties (14.3%), and two read Tech Directions (28.6%). The remaining five 
respondents (71. 4%) reported reading no professional journal on a regular basis. The minimum 
number of journals read at this level was zero, with the maximum being two yielding an average 
of .43 (SD = .30). 
 
Two respondents attended one ITEA conference since 2000 (25.6%). The remaining five 
teachers (71.4%) had not attended any ITEA conferences since 2000. The minimum number of 
conferences attended was zero, with the maximum being five. The average conference 
attendance was .29 (SD = .18). 
 
Seven respondents averaged 1.57 hours of STL training (SD = 2.07), while four respondents had 
no training (57.1%). Two teachers had three hours of training (28.6 %), while one respondent 
had up to five hours of training using STL (14.3%). The minimum hours of training using STL in 
the classroom was zero. The maximum number of hours of training was five, yielding an average 
of 1.57 hours of training for Level C respondents (SD = .78). 
 
Level C teachers averaged 1.86 years of using STL (SD = 2.27), having a maximum number six 
of years and a minimum of zero. Three of the teachers had not used STL (42.9%). One teacher 
had used STL one year (14.3%). Two teachers had used STL for three years (28.6%) with one 
teacher using STL for six years (14.3%). 
 
Teachers self-reporting at Level C completed Part II of the questionnaire concerning Rogers’ 
perceived attributes. Teachers at this level disagree that STL is better than curriculum and 
instruction planning tools they previously had access to. They agree with compatibility, lack of 
complexity, trialability, and observability (Table 39). 
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Table 37 
Description of Virginia secondary technology education teachers’ ages and years of technology 
education teaching experience by frequency and percentage at Level C 
Variable ƒ % 

Demographics 

Age   
 26 - 30 1 14.3 
 31 – 35 1 14.3 
 46 – 50 1 14.3 
 51 – 55 4 57.1 

 
Years of teaching  

 0-5 2 28.6 
 6-10 3 42.9 
 21-30 2 28.6 

Professional Activities 

Professional organization Memberships 
 VTEA 1 14.3 
 ITEA 2 28.6 
 EPT 1 14.3 

 
Journals read  

 Ties 1 14.3 
 Tech Directions 2 28.6 

   
Conferences attended    

 0 years 5 71.4 
 1 years 2 28.6 

   
Formal training    

 0 4 57.1 
 3 2 28.6 
 5 1 14.3 

   
Number of years using STL in the classroom   

 0 3 42.9 
 1 1 14.3 
 3 2 28.6 
 6 1 14.3  
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Table 38 
Description of Virginia secondary technology education teachers in pilot study by minimum, 
maximum, mean, and standard deviation at Level C 
Variable  N Min Max M SD 

Demographics 

Years teaching  7 3 30 12 3.81 
      
Years use 7 0 6 1.86 .86 

Professional Activities 

Professional organization memberships 7 0 2 .57 .30 
      
Professional journals read 7 0 2 .43 .30 
      
Conferences attended  7 0 5 .29 .18 
      
Hours of training 7 0 5 1.57 .78 
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Table 39  
Relationship between perceived attributes and levels of implementation with the exception of levels A and B 

Variables 
  Relative 

Advantage Compatibility Complexity Trialability Observability 

  N M SD M SD M SD M SD M SD 
 Levels of Implementation   

Level A  - - - - - - - -  - - 
Level B  - - - - - - - - - - - 
Level C  7 2.57 .35 1.93 .19 2.07 .61 2.21 .64 2.36 .48 
Level D  1 2.50 - 2.50 - 2.50 - 2.50 - 3.00 - 
Level E  - - - - - - - - - - - 
Level F  1 2.00 - 2.00 - 2.00 - 1.50 - 2.50 - 
Level G  - - - - - - - - - - - 
Level H  4 1.88 .48 1.63 .48 1.50 .41 1.38 .48 2.13 .25  

Note: Dashes indicate data not reported. 
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Level D. 
One respondent reported Level D. By selecting this level the respondent was stating, “I am 
currently considering information from the Standards for Technological Literacy.” The 
respondent reported in the age range of 31-35 (100%), and has been teaching technology 
education between 11 and 20 years (100%). Frequencies and percentages for respondents 
reporting Level D are reported in Table 22. Minimums, maximums, means, and standard 
deviations are reported in Table 23. The Level D respondent reported no membership in any 
professional organizations listed in the questionnaire. From the journals listed, the respondent 
reads Ties on a regular basis. The respondent has not attended any ITEA conferences since and 
including the conference in 2000. The respondent spent zero hours learning about STL while 
enrolled in college classes or during professional development meetings, seminars, or institutes 
since 2000; however, the respondent did make use of all or part of STL in their teaching for one 
year (100%). Reporting at this level agreed with all the perceived attributes with the exception of 
trialability. This respondent disagreed with STL being readily visible to others (Table 40). 
 
Table 40 
Description of Virginia secondary technology education teachers’ ages and years of technology 
education teaching experience by frequency and percentage at Level D 

Variable ƒ % 

Demographics 

Teachers Age   
 31 – 35 1 100 
    
Years of teaching Technology Education 
 11-20 1 100 

Professional Activities 

Professional Journals read on a regular basis 
 Ties 1 100 
    
Number of years using STL in the classroom 1 100  
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Table 41 
Description of each level STL implementation – Level D 

 
 

Level E. 
No respondents reported Level E. By selecting this level the respondents would have stated, 
“Based on information from the Standards for Technological Literacy, I have taken steps toward 
action.”  

 
Level F. 

One respondent reported Level F. By selecting this level the respondent was stating, “I am 
making partial use of information from the Standards for Technological Literacy.” The 
respondent selecting this level is between the ages of 36-40 (100%) and has been teaching 
technology education between from 11-20 years (100%). Frequencies and percentages for 
respondents reporting Level F are reported in Table 41. Minimums, maximums, means, and 
standard deviations are reported in Table 42.  
 
The respondent is currently a member of three different organizations associated with technology 
education: VTEA, ITEA, and ACTE; reads JTE and TTT on a regular basis; and has attended two 
ITEA conferences since 2000; has had approximately 48 hours of training concerning STL while 
enrolled in a college class or during professional development meetings, seminars, or institutes 
since 2000; and reported six years of STL use in teaching. 
 
The respondent reported perceptions of the attributes of STL as agreeing that STL has a relative 
advantage, is compatible with their classroom, is not too complex to understand, and is easy to 
try.  The respondent disagrees with the fact that it is easy to observe the use of STL in the 
classroom (Table 39). 

Variable  N Min Max M SD 

Demographics 

Years teaching  1 11 - - - 
      
Years of use 1 1 - - - 

Professional Activities 

Professional organization memberships 1 0 - - - 
      
Professional journals read 1 1 - - - 
      
Conferences attended 1 0 - - - 
      
Hours of training 1 0 - - - 



   

 126

 
 

Table 42 
Description of Virginia secondary technology education teachers’ ages and years of technology 
education teaching experience by frequency and percentage at Level F 
Variable ƒ % 

Demographics 
Age   
 36 – 40 1 100 
  
Years of teaching   
 11-20 1 100 

Professional Activities 
Organization Memberships 
 VTEA 1 100 
 ITEA 1 100 
 ACTE 1 100 
 
Journals read on a regular basis 
 JTE 1 100 
 TTT 1 100 
   
Conferences attended    
 2 1 100 
   
Amount of formal training    
 48 1 100 
   
Number of years using STL    
 6 1 100 
 
 
 
Table 43 
Description of each level STL implementation – Level F 
Variable  N Min Max M SD 

Demographics 

Years teaching  1 12 - - - 
      
Years of use 1 6 - - - 

Professional Activities 

Professional organization memberships 1 3 - - - 
      
Professional journals read 1 2 - - - 
      
Conferences attended  1 2 - - - 
      
Hours of training 1 48 - - - 
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Level G. 
No respondents self-selected Level G. By selecting this level the respondents would have been 
stating, “I am making full use of the information provided by the Standards for Technological 
Literacy in the form in which it was presented.”  

 
Level H. 

The highest level of implementation of STL is Level H. Those respondents selecting this level 
stated, “I am making full use of the information provided by the Standards for Technological 
Literacy in a form modified to fit my needs.” There were four respondents who selected this 
category. Frequencies and percentages for respondents reporting Level H are reported in Table 
44. Minimums, maximums, means, and standard deviations are reported in Table 45 
 
The age range of each respondent was different for this level. One respondent was between the 
ages of 20 and 25 (25%), one between the ages of 36 and 40 (25%), one between the ages of 46 
and 50 (25%), and one between the ages of 56 and 60 (25%). The least amount of years teaching 
technology education for this level of implementation was three years, while the maximum was 
28 years the average being 12 years (SD = 10.99). One respondent has been teaching technology 
education between 0 and 5 years (25%), two between 6 and 10 years (50%), and one between 21-
30 years (25%). Of the four respondents at this level three were members of at least one 
professional organization, one was not a member of any professional organization (25%), two 
were members of two separate professional organizations (50%), and one was a member of three 
professional organizations (25%). The average number of professional organizational 
memberships was 1.75 (SD = 1.26), minimum being one, and the maximum being three. 
 
The average number of professional journals read by these four respondents was 1.75. Two of 
the respondents read one journal (50%), one respondent reads two different journals (25%), and 
one respondent reads three different journals (25%). 
 

Level H respondents’ average attendance at ITEA conference since 2000 was 2.5 (SD = 
2.08). One respondent did not attend an ITEA conference within the designated years (25%), one 
attended two (25%), one attended three (25%), and one attended five (25%). One of the 
respondents has spend approximately four hours learning about STL while enrolled in college 
classes or during professional development meetings, seminars, or institutes since 2000 (25%), 
one spent six hours (25%), one spent eight hours (25%), and one spent 100 hours (25%), yielding 
an average of 29.5 (SD=29.50). The four respondents at Level H had an average of 4.25 years of 
use for all or part of STL. One respondent has used STL for two years (25%), one has used it for 
four years (25%), one has used it for five years (25%), and one for six years (25%) The four 
respondents at this level reported a Level B for each of Rogers’ perceived attributes, indicating 
that they agree with all five. 
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Table 44 
Description of Virginia secondary technology education teachers’ ages and years of technology 
education teaching experience by frequency and percentage at Level H 
Variable ƒ % 

Demographics 
Teachers Age   
 20 – 25   
 36 – 40   
 46 – 50   
 56 - 60   
    
Years of teaching Technology Education 
 0-5 1 25 
 6-10 2 50 
 21-30 1 25 

Professional Activities 
Professional organization Memberships 
 VTEA 3 75 
 ITEA 3 75 
 EPT 0 100 
 ACTE 0 100 
 CTTE 1 25 
 TECC 0 100 
 
Professional journals read on a regular basis 
 JTE 1 25 
 JTS 0 100 
 JITE 0 100 
 IJTDE 0 100 
 TTT 3 75 
 Technology and Children 0 100 
 Ties 0 100 
 Tech Directions 3 75 
   
ITEA conferences attended since 2000   
 0 years 1 25 
 2 years 1 25 
 3 years 1 25 
 5 years 1 25 
   
Amount of formal training using STL   
 48   
   
Number of years using STL in the classroom   
 2 1 25 
 4 1 25 
 5 1 25 
 6 1 25 
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Table 45 
Description of each level STL implementation – Level H 
Variable  N Min Max M SD 

Demographics 

Years teaching  4 3 28 12 10.99 
      
Years of use 4 2 6 4.25 1.71 

Professional Activities 

Professional organization memberships 4 0 3 1.75 1.26 
      
Professional journals read 4 1 3 1.75 .96 
      
Conferences attended  4 0 5 2.5 2.08 
      
Hours of training 4 4 100 29.50 47.03  
 
Purpose Four 
Correlations between teacher demographics and the perceived attributes of STL were then 
computed for purpose four, where p ≤ .05. The results of the correlational analyses presented in 
Table 20 explain three of the seven teacher demographics that were statistically significant at this 
level. Relative advantage correlated with the age of the teacher, r = .611, p ≤ .05, total number of 
professional memberships r = .629, p ≤ .05, and hours of STL training, r = .614, p ≤ .05. 
Compatibility was found to be significant with the amount of training the teacher had obtained, r 
= 676, p ≤ .05. Trialability correlated with the age of the teachers, r = .573, p ≤ .05.  
 
There were correlations between four additional variables at the .01 level. Relative advantage 
and professional journals read were correlated, r = .694, p ≤ .01. The number of years STL was 
used by the teacher was significantly correlated with three perceived attributes: relative 
advantage, r = .722, p ≤ .01, complexity, r = .746, p ≤ .001, and trialability, r = .869, p ≤ .01 
(Table 46).  
 
The overall score for Rogers’ attributes correlated with two teacher demographics at the .05 
level; age, r = .556, p ≤ .05, and hours of training for STL, r = .574, p ≤ .05. In general, the 
results suggest that four of Rogers’ perceived attributes change as the teacher demographics 
change, illustrating the relationship between those variables. 
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Table 46 
Correlations among the Virginia technology education teachers and Rogers’ perceived attributes of Standards for Technological 
Literacy (N=21) 

 

Age of teacher 

Number of ITEA 
conferences 

attended since 2000

Member - Total 
number of 

memberships 

Read - Total 
number of journals 

read 

Number of years 
teaching Technology 

Education 
Years of STL

use 
Hours of STL 

training 
Relative advantage  *.611 -.258 -.629* **-.694 .208 **-.722 *-.614
 
Observability  .257 -.043 -.221 .000 -.296 .395 -.217
 
Compatibility  .455 .017 -.365 -.460 .329 -.506 *-.676
 
Complexity  .481 -.181 -.297 -.291 .233 ** -.746 -.488
 
Trialability  *.573 -.313 -.514 -.496 .281 **-.869 -.531
*  Correlation is significant at the 0.05 level (2-tailed).` 
**  Correlation is significant at the 0.01 level (2-tailed). 
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Purpose Five 
The correlations between teacher demographics and eight levels of implementation of STL were 
computed for purpose five, where p ≤ .05. The results of the correlational analyses are presented 
in Table 47. The number of professional memberships was significant for those respondents 
reporting at Level F, r = .458, p ≤ .05. The number of conferences attended since 2000 was 
significant for those teachers self-reporting at Level H, r = .493, p ≤ .05, along with the number 
of years of STL use, r = .533, p ≤ .05 and hours of STL training, r = .447, p ≤ .05. In general, the 
results suggest that four of the respondent demographics are indicators of two of the eight 
different levels of use of STL..
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Table 47 
Correlations among the Virginia technology education teachers and Loveland’s eight levels of Standards for Technological Literacy use 
(N=21) 

 Level A Level B Level C Level D Level E Level F Level G Level H 

Age of teacher .392 -.352 .063 -.248 . -.144 . -.142 

Number of memberships -.169 .011 -.270 -.213 . *.458 . .387 

Number of journals read -.148 -.159 -.237 .037 . .234 . .401 

Years of teaching  .142 -.240 -.012 -.030 . -.004 . -.008 

Conferences attended  -.086 -.129 -.279 -.129 . .156 . *.493 

Years of use **-.550 -.174 .030 -.075 . .418 . *.533 

Hours of training -.261 -.082 -.212 -.082 . .387 . *.447 

*  Correlation is significant at the 0.05 level (2-tailed). 
**  Correlation is significant at the 0.01 level (2-tailed). 
Note: The dots indicate no respondents reporting 
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Purpose Six 
The correlations between Rogers’ perceived attributes and Loveland’s eight levels of 
implementation of STL were computed for purpose six, where p ≤ .05. The p value of less than 
.05 was required for significance. The results of the correlational analyses are presented in Table 
48. Rogers’ perceived attribute relative advantage, was significant for those respondents 
reporting at Level C, r = .617, p ≤ .05. Two of Rogers’ perceived attributes were significant at 
Level H, relative advantage, r = -.625, p≤. 05 and trialability, r(19) = -.566, p ≤ .05. In general, 
those teachers reporting at Level C understand the relative advantage of implementing STL in 
their classroom. Teachers reporting at Level H understand the relative advantage of STL, and 
have been able to try using parts of the document in their planning for their classroom.  

 
Table 48 
Correlations among the Rogers’ perceived attributes and Loveland’s eight levels of Standards 
for Technological Literacy use (N=21) 

Level A Level B Level C Level D Level E Level F Level G Level H 

Relative advantage  *.617 .120 -.192 *-.625
 
Observability  .029 .460 .108 -.359
 
Compatibility  .136 .510 .096 -.497
 
Complexity  .292 .303 .040 -.513
 
Trialability  .487 .258 -.189 *-.566
Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
 
Purpose Seven 
Purpose seven was to determine how well Rogers’ perceived attributes predicted the Virginia 
secondary technology education teachers’ implementation of STL at each level, using stepwise 
multiple regressions. The predictors were the five perceived attributes, while the criterion 
variables were each level of STL implementation. Stepwise multiple regressions were used in 
order to determine which of the variables were significant and the order of their significance.  
 
Nothing can be reported for Level A and Level B because the respondents reporting at these two 
levels were instructed to skip this section of the questionnaire and continue with the demographic 
section (Figure 30). Using all of Rogers’ perceived attributes, the following significance was 
found within the remaining six levels of implementation.  
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Level H

Which statem ent bes t represents  your level 
of us of the 

Standards for Technological Literacy?

YES

YES

YES

YES

YES

YES

YES

NO YES

NO

NO

NO

NO

NO

NO

NO

Stepwise multiple regression 
exc luding the percieved 

attributes  of STL

Stepwise multiple regress ion - 
using all variables

Stepwise multiple regress ion - 
using all variables

Stepwise multiple regress ion - 
using all variables

Stepwise multiple regress ion - 
using all variables

Stepwise multiple regress ion - 
using all variables

Stepwise multiple regress ion - 
using all variables

Level G

Level F

Level E

Level D

Level C

Level B

Level A

Level A

Level B

Level C

Level D

Level E

Level F

Level G

Level H

I am  not aware of the 
Standards for Technological Literacy.

I am  aware of the 
Standards for Technological Literacy 

but have not seen a copy.

I was exposed to the 
Standards for Technological Literacy 

but subsequently,  have 
done nothing about it.

I  am  c urrently c ons idering 
information from  the 

Standards forTechnological L iteracy.

Based on inform ation from  the 
Standards for Technological Literacy, 

I  have taken s teps toward ac tion..

I am  m aking partial use of inform ation 
from the 

Standards for Technological Literacy.

I am  m aking full use of the information 
from the 

Standards for Technological Literacy 
in the form  in whic h it was  presented.

I am  m aking full use of the information 
from the 

Standards for Technological Literacy 
in a form modified to fit m y needs.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 30. Levels of STL implementation decision tree. Rogers’ perceived attributes were not included in Levels A and B for the 
multiple regression, because this information was not reported by respondents reporting at this level. Five attributes of STL and 
teacher demographics were used to calculate variance within all other levels of STL implementation. 

 

Which statement 
best represents your 

level of use of 
STL? 
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The regression equation for Level C implementation was significant, where α = .05. Relative 
advantage explained 38% of the variability at this level (R2

adj = .33) with the overall relationship 
being statistically significant (F1,11 = 6.77, p = 0.03). The prediction equation for this model is 
Level C = .667 relative advantage + (-1.00). The perceived attribute relative advantage was the 
only attribute found significant at this level (t11 = 2.60, p = .025).  
 
There was no significance found at Level D. Level E could not be calculated because no 
respondents reported at this level, and there was no significance found at Level F. Level G could 
not be calculated, because no respondents reported at this level.  
 
The regression equation for Level H implementation was significant, where α = .05. Relative 
advantage explained 39% of the variability at this level (R2

 adj = .33) with the overall relationship 
being statistically significant (F1,11 = 7.05, p = .022). The prediction equation for this model is 
Level H =.625 relative advantage + 1.75. The perceived attribute, relative advantage, was the 
only variable found significant (t11 = 2.65, p = .022), which suggests that Rogers’ perceived 
attribute, relative advantage, is important to technology teachers when making decisions about 
implementing STL in their classroom at two different levels (Table 49). 
 
Table 49 
Multiple regression analysis between Rogers’ perceived attributes of STL and Loveland’s Levels 
of STL implementation. (Non-ordered set) (p ≤ .05) 

Levels Variables R2 R2
adj F1,11 F sig B t sig 

Level C         
 Relative advantage .381 .33 6.77 .03  2.60 .025 

Level H         
 Relative advantage .391 .34 7.05 .022  2.65 .022 
 

Purpose Eight 
Purpose eight was to determine how well respondents demographics and professional activities 
(age of teacher, number of ITEA conferences attended since 2000, total number of professional 
memberships, total number of professional journals read on a regular basis, number of years 
teaching technology education, years of STL use, and hours of STL training) predict the 
implementation of STL at each level over and above Rogers’ perceived attributes. Stepwise 
multiple regression was used to determine which of the variables were significant and their order 
of significance.  
 
The regression analysis for Levels A and B were run separately from the other regressions 
(Figure 29). Two variables were removed due to the teachers exposure level of STL (hours of 
STL training, and years of STL use). The regression for these two levels of implementation were 
calculated only using teacher demographics. These two levels could not be run as a second block 
following Rogers’ perceived attributes, because the respondents at this level reported no 
knowledge. No variables were significant at Level A or Level B.  
 
The teacher demographics at Levels C, D, E, and G were not significant above and beyond 
Rogers’ perceived attributes. The regression equation for Level H implementation was 
significant above and beyond the perceived attributes, where α = .05. It was determined that the 
number of ITEA conferences attended since 2000 explained 63% of the variability at this level 
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(R2
 adj = .56), with the overall relationship being statistically significant (F1, 10 = 6.57, p = .028). 

The prediction equation for this model is Level H=.157 ITEA -.494 relative advantage + 1.278. 
The perceived attribute, relative advantage, was significant (t10 = 2.49, p = .032), and number of 
ITEA conferences attended since 2000 was significant (t10 = 2.56, p = .028). The multiple 
regression results suggest that in addition to the relative advantage of STL, attendance at ITEA 
conferences make a difference with technology education teachers and the level in which they 
use STL in their classroom (Table 50).  
 
Table 50 
Multiple regression analysis between Rogers’ perceived attributes of STL and the Levels of STL 
implementation. (Non-ordered set) (p ≤ .05) 
  R2 R2

adj F1, 11 F sig. B t Sig. 

Level H         
 Conferences attended  .795 .559 6.568 .028 .157 2.563 .028 
 Relative advantage .625 .335 7.051 .022 -.494 -2.488 .032  
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APPENDIX H: Pre-notice Cover Letter 

 
                                                                        Technology Education 
 
VIRGINIA POLYTECHNIC INSTITUTE                             300 War Memorial Hall 
AND STATE UNIVERSITY                                                  Virginia Tech             

                      Blacksburg, Virginia 24061-0313 
 
 

April 4, 2007 
 
 
Dear Technology Education Teacher, 
 
A few days from now you will receive a request in the mail to complete a brief questionnaire for an 
important research project being conducted through Virginia Tech’s Technology Education Program. It 
concerns Virginia technology education teachers’ use of the Standards for Technological Literacy in their 
classrooms. The study will be helpful in identifying how teachers perceive the standards. The study will 
yield important information that will assist with the use of Standards for Technological Literacy in 
Virginia’s technology education programs. I believe the information collected will be very helpful in 
strengthening technology education across Virginia. 
 
Thanks so much for your important contribution to this study. It is only through the generous help of 
people like you that this research can be successful. If unable to complete this task please e-mail me at 
jbussey@vt.edu. 
 
Sincerely, 
 
 
Julia M. Moore  
Technology Education Doctoral Candidate, Virginia Tech 
 
Mark Sanders   
Professor and Program Leader  
Technology Education Program, Virginia Tech 
 
 
P.S.      I will be enclosing a small token of appreciation with the questionnaire as my way of saying 

thanks. 
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APPENDIX I: Cover Letter 
 
     Technology Education 
 
VIRGINIA POLYTECHNIC INSTITUTE         300 War Memorial Hall 
AND STATE UNIVERSITY        Virginia Tech 
                                            Blacksburg, Virginia 24061-0313 

 
 
April 9, 2007 
 
Dear Technology Education Teacher, 
 
I am writing to ask your help in a study being conducted through Virginia Tech’s Technology Education 
Program. This study is an effort to learn more about how Standards for Technological Literacy is being 
used in Virginia technology education classrooms and the reasoning behind the use or nonuse of this 
document. I believe the information collected with the enclosed questionnaire will be very helpful in 
strengthening technology education across Virginia. Knowing at what level technology education teachers 
are using Standards for Technological Literacy will assist those in charge for better preparation of 
training teachers in the classroom.  
 
The names of all technology education teachers were obtained from the Virginia Department of 
Education. Your name was randomly selected from this population to represent technology education 
teachers throughout the Commonwealth.  
 
Your answers are completely confidential. Your questionnaire has been coded to assist me in keeping 
track of the questionnaires being returned.  When you return your questionnaire, your name will be 
deleted from the mailing list and never connected to your answers in any way.  
 
This questionnaire is voluntary. However, you can help very much by taking 10 to 15 minutes to share 
how you use Standards for Technological Literacy in your classroom. If for some reason you choose not 
to respond, please let me know by returning the blank questionnaire in the enclosed stamped envelope.  
Please use the self-addressed envelope to return the completed questionnaire on or before April 16, 
2007. 
 
I have enclosed a small token of appreciation as my way of saying thank you for your help. If you have 
any questions or concerns about this study please feel free to contact me collect at (919) 418-4420, 
jbussey@vt.edu, or you can write to me at 114 Richmond Dr, Clayton, NC 27527. Thank you very much! 
I appreciate your time.  
 
Sincerely, 
 
 
 
Julia M. Moore 
Technology Education Doctoral Candidate, Virginia Tech 
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APPENDIX J: Postcard 

 
                                                                      Technology Education 
 
VIRGINIA POLYTECHNIC INSTITUTE                                300 War Memorial Hall 
AND STATE UNIVERSITY                                        Virginia Tech 

                          Blacksburg, Virginia 24061-0313 
  

April 16, 2007 
 
Last week I mailed you a questionnaire seeking information concerning your use of Standards for Technological Literacy.  
Your name was drawn randomly from a list of all Virginia technology education teachers. 
 
If you have already completed and returned the questionnaire, please accept my sincere thanks! 
If not, please do so today. Your help is appreciated because it is only by asking people like you to share your experiences with the 
 use of Standards for Technological Literacy that we gain understanding of the level these standards are being used in the classroom. 
 
If you did not receive a questionnaire, or if it was misplaced, please call collect (919) 418-4420 or email me at jbussey@vt.edu  
and another questionnaire will be mailed to you. Please return the questionnaire to me by April 13. Thank you for your assistance. 
 
 
Julia M. Moore  
Technology Education Doctoral Candidate, Virginia Tech 
114 Richmond Dr. 
Clayton, NC 27527 
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APPENDIX K: Replacement Cover letter  

                                Technology Education 
 

VIRGINIA POLYTECHNIC INSTITUTE         300 War Memorial Hall 
AND STATE UNIVERSITY                              Virginia Tech 

  Blacksburg, Virginia 24061-0313 
April 23, 2007 
 
 
Dear Technology Education Teacher, 
 
About three weeks ago I sent a questionnaire to you seeking your opinion on the different levels in which 
the Standards for Technological Literacy is being used by Virginia technology education teachers. To 
date we have not received your response. We expect the results of this study are going to be very useful to 
the state department of education, school systems and planning.  
 
I am writing again because of the importance that your questionnaire has for helping to get accurate 
results. It is important that I hear from everyone in order to represent of the technology education teachers 
within Virginia  
If for some reason you feel as if you were sent this questionnaire by mistake, please indicate on the front 
of the questionnaire and return it in the enclosed stamped envelope.  
 
Please fill out and return the questionnaire soon. If, for some reason you can not complete the 
questionnaire please return the blank questionnaire in the enclosed stamped envelope.  If you have any 
questions or concerns about this study feel free to contact me through e-mail, jbussey@vt.edu or phone 
(919) 418-4420. 
 
Please return questionnaire by April 30, 2007. 
 
Sincerely, 
 
 
 
Julia M. Moore  
Technology Education Doctoral Candidate, Virginia Tech 
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APPENDIX L: The Innovation Adoption Curve 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diffusion is the process by which and innovation is communicated through certain channels over 
time among the members of a social system. 
 
From Everett M. Rogers, Diffusion of Innovations, fourth edition, 1995, p. 11. Copyright 1995 by The Free Press. 
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Technology Education Teacher, Wake County Public Schools, Martin Middle 
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