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The purpose of this study was to identify or develop an assessment instrument to
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i

ACKNOWLEDGEMENTS
I would like to thank those people who have helped in the completion of this paper.
My wife, Laura, and my two girls, Amelia and Lydia, have been extremely patient with me
throughout the past year allowing me to fully concentrate on this project. Thank you to Dr.
Bob Hendricks for signing on as my research advisor and guiding me along.
A special thanks goes to my late father, David R. Bates, whose love and dedication
for education has always inspired me in the pursuit of a fulfilling career. Even after a 15year absence, his influence is still the strongest example by which I live my life.

ii

TABLE OF CONTENTS
CHAPTER I – INTRODUCTION
Introduction……………………………………………………………………….. 1
Statement of the Problem…………………………………………………………. 5
Purpose of the Study………………………………………………………………. 5
Research Questions………………………………………………………………... 5
Significance of the Study………………………………………………………….. 6
Limitations of the Study…………………………………………………………… 6
Definition of Terms………………………………………………………………... 7
CHAPTER II – REVIEW OF LITERATURE
Introduction………………………………………………………………………...
History……………………………………………………………………………..
Definition of Standards…………………………………………………………….
Standards in Technology Education……………………………………………….
Wisconsin’s Model Academic Standards………………………………………….
Standards for Technological Literacy……………………………………………...
Alignment Process…………………………………………………………………
Assessment/Evaluation…………………………………………………………….
Existing Assessment Instruments………………………………………………….

9
9
14
15
16
20
24
26
27

CHAPTER III – METHODOLOGY
Introduction………………………………………………………………………... 28
Instrument…………………………………………………………………………. 28
Evaluation Criteria………………………………………………………………… 29
Procedure………………………………………………………………………….. 30
Data Interpretation………………………………………………………………… 31
Instrument Validation……………………………………………………………… 32
CHAPTER IV – FINDINGS
Introduction………………………………………………………………………..
Panel of Experts……………………………………………………………………
Survey Questions…………………………………………………………………..
Additional Comments……………………………………………………………..

33
33
36
44

CHAPTER V – SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Introduction………………………………………………………………………... 46
Summary…………………………………………………………………………... 46
Conclusions………………………………………………………………………... 47
Recommendations for This Study…………………………………………………. 48
Recommendations for Future Study………………………………………………. 51
REFERENCES……………………………………………………………………………. 53

iii

APPENDIX
Appendix A
Appendix B
Appendix C

Survey of Experts………………………………………………….. 57
Assessment Instrument Instructions………………………………. 60
Complete Assessment Instrument…………………………………. 65

iv

1
CHAPTER I
INTRODUCTION
Introduction
In 1983 a study by the National Commission on Excellence in Education was
completed and a report entitled A Nation at Risk: The Imperative for Educational Reform
was published (National Commission on Excellence in Education, 1983). The 18-month
study was initiated by then Secretary of Education T. H. Bell in response to what he thought
was a growing crisis in America's educational system. The crisis that Secretary Bell
identified was a perception that America's education system was no longer thought of as
superior in the global community. According to A Nation at Risk, "International
comparisons of student achievement, completed a decade ago, reveal that on 19 academic
tests American students were never first or second and, in comparison with other
industrialized nations, were last seven times" (National Commission on Excellence in
Education, 1983, p. 8). Other such areas of concern included the national illiteracy rate
among 17 year old students which was at 13% and as high as 40% among minorities.
The study also uncovered that gifted and talented students on average were not
performing up to their ability. As stated in the text, " Over half the population of gifted
students do not match their tested ability with comparable achievement in school" (National
Commission on Excellence in Education, 1983, p. 8). In fact, according to the National
Commission on Excellence in Education, " average achievement of high school students on
most standardized tests is now lower than 26 years ago when Sputnik was launched" (1983,
p. 8). The Russian's launch of Sputnik in 1957 is often thought of as the wake-up call to
America's fallen educational leadership. "When the Soviet Union sent Sputnik circling the
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globe in 1957 the U.S. Congress looked to schools to recover what we had thought we had:
leadership in space" (Eisner, 1995, p. 758).
The study concluded by defining the cause of this education breakdown. "We
conclude that declines in educational performance are in large part the result of disturbing
inadequacies in the way the educational process itself is often conducted. The findings reflect
four important aspects of the educational process: content, expectations, time, and teaching"
(National Commission on Excellence in Education, 1983, p.18). These four aspects were
listed as the primary reasons for the failure of our educational system according to the
Commission.
The study also created a list of recommendations to help America rebuild its
educational system. Coincidentally, the recommendations read much like the findings of the
report. The four aspects that were identified as reasons for failure re-appear as solutions to
the problem. As defined in A Nation at Risk, content, standards and expectations, time, and
teaching are the ingredients needed to create successful reform in education.
What has been the outcome of the National Commission on Excellence in Education
and the report they produced? According to Doolan and Honigsfeld (2000), A Nation at Risk
is largely responsible for today's standards-based education reform movement. In 1994,
President Clinton signed into law the Goals 2000: Educate America Act, which was
developed to "improve student learning through a long-term, broad-based effort to promote
coherent and coordinated improvements in the system of education throughout the nation at
the state and local levels" (Title III, Sec.302). The major theme of the Goals 2000: Educate
America Act is standards-based education. The law, amended in 1996, "supports state efforts
to develop clear and rigorous standards for what every child should know and be able to do,
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and supports comprehensive state and district-wide planning and implementation of school
improvement efforts focused on improving student achievement to those standards" (Goals
2000: Reforming Education to Improve Student Achievement, 1998).
Today, standards-based education is as much a part of a teacher's daily routine as
creating lesson plans. "Every state except one [Iowa] is in the process of developing or has
developed state standards" (Marzano, 1996). However, according to the American
Federation of Teachers (AFT), ". . . only 22 of 49 state documents are specific enough to be
used effectively by teachers as a guide for classroom instruction or as a measure of instructor
accountability” (AFT, 1999).
Standards are slowly being created and implemented in 49 states, the District of
Columbia, and Puerto Rico for the core academic areas of math, science, English, and social
studies (AFT, 1999). These core subjects have been established as high priority in the
educational reform movement. More recently, technology education and other non-core
areas are researching and developing specific standards documents both at the state and
national levels. Currently, in the State of Wisconsin, there are two standards documents
available for technology education.
The first document available was the Wisconsin's Model Standards for Technology
Education, which was published by the Wisconsin Department of Public Instruction (WDPI)
in 1998. Every Wisconsin technology education teacher received a copy of the standards in
October of 1998. “Each copy was purchased by the Wisconsin Technology Education
Association with a grant from the Department of Public Instruction,” according to Wisconsin
Technology Education Association (WTEA) President Fred Beyer (personal communication,
September 30, 1998).
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In the winter of 2000, the International Technology Education Association (ITEA)
published and disseminated a set of technology education standards entitled Standards for
Technological Literacy. This set of standards is derived from a six year, five-draft effort on
the part of the Technology for All Americans Project (TfAAP), which began in 1996. The
origin of the Standards for Technological Literacy was a foundational study named “Phase IDevelopment of Rationale and Structure” (ITEA, 2000). The Standards for Technological
Literacy document, in its final form, is a 248 page guide developed to establish “. . .the
guidelines for what each person should know and be able to do in order to be technologically
literate” (ITEA, 2000, p. 208).
At this time utilization of either of the standards documents is not mandated at the
state or national level. A school district may voluntarily adopt state standards, national
standards, or develop standards based on local need, or what is commonly identified as placebased standards (WDPI, 1998, p. xii). "According to advocates of place-based pedagogy,
local schools should offer curricula that reflect and enhance the life ways of the children they
serve" (Gibbs and Howley, 2000).
Now that standards have been developed for technology education, on both the state
and national levels, implementation of the standards and alignment of curricula will
gradually take place. While this has not been and will not be an instantaneous process, many
schools have been developing and implementing place-based standards for some time.
Regardless of the source, place-based, state or national standards will eventually become a
part of technology education at every level. The key to making standards-based education a
success will be to determine what impact the standards are having on the education of the
students.
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Statement of the Problem
In order for technology education to be effective in improving students’ proficiency
levels in technology, classroom curriculum should have a high degree of alignment with the
technology education standards. Currently, a professional technology educator has no means
to directly assess the alignment of a technology education curriculum to the ITEA Standards
for Technological Literacy nor is there a tool to establish the degree of proficiency for each
standard. The researcher has yet to identify a specific instrument to accomplish an
assessment of the alignment of curriculum to the standards.
Purpose of the Study
The purpose of this study is to adapt an existing method of evaluation, or create and
validate a new instrument to assess the degree of alignment of technology education curricula
has to the ITEA Standards for Technological Literacy. Once the level of alignment has been
determined, an evaluator would be able to adjust a technology education curriculum to better
reflect the ITEA Standards for Technological Literacy, thus making the curriculum more
effective in the classroom.
Research Questions
The following questions have been addressed by this study:
1.

Does a validated assessment instrument or process exist to align curriculum to the
technology education standards?

2.

If an applicable assessment instrument or process were unavailable, would a
researcher-designed assessment adequately evaluate curriculum alignment with the
International Technology Education Association’s Standards for Technological
Literacy?
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Significance of the Study
The assessment instrument or process created will enhance technology education
teachers ability to evaluate their curriculum and make meaningful connections to the
standards. Data gathered from the assessment would help the evaluator identify voids in the
curriculum in relation to the International Technology Education Association’s Standards for
Technological Literacy. Using the same data, the evaluator would also be able to identify
areas of strength the curriculum has in relation to the standards document.
Limitations of the study
The limitations of this study are as follows:
1.

An accurate assessment of the curriculum was limited by the subjectivity of the
evaluator’s interpretation of the standards document, as well as the assessment
instrument and how it is used. How well the curriculum meets those standards is also
subjective, in that the evaluator may be biased about the quality of the curriculum.

2.

A researcher-developed assessment instrument caused a limitation in the study.
Personal opinion inherently created a bias in the construction of the instrument.
Validation of the researcher created tool was provided by a select panel of experts
who can be defined as leaders in the area of technology education, as well as the
development of curriculum and standards. Finding a pre-existing assessment
instrument or process would have avoided the bias, but locating one that exactly
matches the criteria may not be realistic.

3.

The amount of time needed to assess the curriculum to the standards document was
lengthy. With the 20 content standards and numerous benchmarks found in the
International Technology Education Association’s Standards for Technological
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Literacy, performing a total assessment proved to be a tremendous task.
Definition of Terms
Align – To be in or come into precise adjustment or correct relative position
(Webster’s, 1988, p. 70).
Assessment – To determine the value, significance, or extent of; appraise (Webster’s,
1988, p. 109).
Correlation – To establish a mutual or reciprocal relationship between: either of two
things so related that one directly implies or is complementary to the other (Webster’s, 1988,
p. 293).
Curriculum – The subject matter that teachers and students cover in their studies. It
describes and specifies the methods, structure, organization, balance and presentation of the
content (ITEA, 2000, p.237).
Evaluation – The collection and processing of information and data in order to
determine how well a design meets the requirements, and to provide direction for
improvements (ITEA, 2000, p.238).
Standardization – The act of checking or adjusting by comparison with a standard
(ITEA, 2000, p.241).
Technology Content Standard – A written statement that specifies the knowledge
(what students should know) and process (what students should be able to do) students
should possess in order to be technologically literate (ITEA, 2000, p.242).
Technological Literacy - An ability to initiate and conduct activities associated with
technological processes, systems, problems, opportunities, history, future, impact, ethics and
consequences (WDPI, 1998, p.12).
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Vignette - A brief description or verbal snapshot of how a standard or group of
standards may be implemented in the laboratory-classroom (ITEA, 2000, p.242).
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CHAPTER II
REVIEW OF LITERATURE
Introduction
The National Commission on Excellence in Education completed a study in 1983
entitled A Nation at Risk: The Imperative for Educational Reform. Now, almost 20 years
later, the standards-based education reform movement has been building momentum due in
large part to the foundations that study had created.
This review of literature begins with a history and definition of standards-based
education. The main body of this review of literature focuses on curriculum assessment and
alignment to the standards. In addition, exploration of foundational materials provides a
better understanding of the technology education standards available and how they pertain to
a communications curriculum.
History
The history of the standards movement can be traced back to August of 1981 with the
formation of the National Commission on Excellence in Education. The Secretary of
Education at the time, Terrel H. Bell, established the commission and its membership with
the intent that it would be "broadly representative of American education and of geographic,
racial, and ethnic diversity of the country" (Bell, 1993, p. 593). The commission had 18
months to complete a study of the quality of American education and publish their findings
in a report. On April 26, 1983, A Nation at Risk was released at the White House to the
press, education leaders, and President Ronald Reagan. "A Nation at Risk was front-page
news in virtually every newspaper in the country and was a feature story on all the network
television news shows" (Bell, 1993).
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Although the report was shocking, it certainly should not have been a surprise. In the
years before A Nation at Risk, most states had required only one math credit and one science
credit for students to graduate from high school. Expectations were lowered at the state and
local levels to compensate for our failing education system. Teachers were receiving the
bulk of the blame for falling test scores and administrators did little to change that
perception. Who was accountable? According to Bell (1993), "no school, no matter how
effective, can fully compensate for failure in the home, and there had been a steep decline in
the nurturance and motivation provided by some students' homes." The failure was attributed
largely to the decline in family values.
Not surprisingly, A Nation at Risk played a large role in the standards-based
education reform movement. The study concluded with a list of "five recommendations
related to content, standards and expectations, time, teaching, and leadership and fiscal
support" (Crosby, 1993). Specific to standards and expectations, "the commission
recommended that schools, colleges, and universities adopt more rigorous and measurable
standards and hold higher expectations for academic performance and student conduct"
(Crosby, 1993). Those five recommendations lead to the birth of standards-based education
reform.
After the release of A Nation At Risk, American education experienced a number of
quick fixes throughout the decade of the 1980s. According to Jennings (1995, p. 766),
. . .many states toughened high school graduation requirements, instituted
professional testing for teachers and raised their salaries, and experimented with
countless ways of improving teaching and learning. But by the end of the 1980s the
general impression was that schools had not improved very much, if any at all.
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There was a need for further reform in American schools. "In the late 1980s the focus
in education changed from 'seat time' and quantity of courses to the quality of curriculum and
instruction and their results" (Goals 2000: Reforming Education to Improve Student
Achievement, 1998, p. 2). This change was due to in part to the 1989 Education Summit in
Charlottesville, Virginia, where the "National Governors’ Association and the President
adopted the National Education Goals, and the State-led education reform movement gained
momentum" (Goals 2000: Reforming Education to Improve Student Achievement, 1998, p.
3). A major selling point to the National Education Goals was that it was the product of a
bipartisan effort to reform education in the United States. The President at that time was
George Bush, but a little-known fact is that one of the lead representatives of the National
Governors’ Association was none other than Arkansas Governor Bill Clinton. Governor
Clinton's involvement in the education reform movement would continue as he progressed
towards the Presidency.
The original National Education Goals document identified six goals for improving
education. Those six goals were:
Goal 1

Readiness for School: By the year 2000, all children in America will start
school ready to learn.

Goal 2

High School Completion: By the year 2000, the high school graduation rate
will increase to at least 90 percent.

Goal 3

Student Achievement and Citizenship: By the year 2000, American students
will leave grades four, eight, and twelve having demonstrated competency in
challenging subject matter including English, mathematics, science, history,
and geography; and every school in America will ensure that all students learn
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to use their minds well, so they may be prepared for responsible citizenship,
further learning, and productive employment in our modern economy.
Goal 4

Science and Mathematics: By the year 2000, U.S. students will be first in the
world in science and mathematics achievement.

Goal 5

Adult Literacy and Lifelong Learning: By the year 2000, every adult
American will be literate and will possess the knowledge and skills necessary
to compete in a global economy and exercise the rights and responsibilities of
citizenship.

Goal 6

Safe, Disciplined, and Drug-Free Schools: By the year 2000, every school in
America will be free of drugs and violence and will offer a disciplined
environment conducive to learning.
In addition to the National Education Goals, the Bush Administration had a reform

agenda in the works entitled America 2000, which was officially released in April of 1991.
America 2000 was built on four related themes, as documented in the George Bush
Presidential Library papers (The White House, 1991):
I. Creating Better and More Accountable Schools for Today's Students
A. World Class Standards in Five Core Subjects
B. A System of Voluntary National Examinations
C. Schools as the Site of Reform
D. Providing and Promoting School Choice
E. Teachers and Principals
II. Creating a New Generation of American Schools for Tomorrow's Students
A. Research and Development
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B. New American Schools
C. America 2000 Communities
D. Leadership at All Levels
E. Families and Children Devoted to Learning
III. Transforming America into “A Nation of Students”
A. Strengthening the Nation's Education Effort for Yesterday's Students, Today's
Workers to advance the goal of improving literacy for all Americans.
B. Establishing Standards for Job Skills and Knowledge
C. Creating Business and Community Skill Clinics
D. Enhancing Job Training Opportunities
E. Mobilizing “A Nation of Students”
IV. Making our Communities Places Where Learning Will Happen
A. Greater Parental Involvement
B. Enhanced Program Effectiveness for Children and Communities
Almost a decade after it was published, President Bush was responding to A Nation
At Risk with the reform legislation, America 2000. “The President called on Americans to
move from ‘A Nation at Risk’ to ‘A Nation of Students’ by continuing to enhance the
knowledge and skills of all Americans” (The White House, 1991). With the loss of the 1992
Presidential Election, George Bush did not have an opportunity to implement his plan.
On March 31, 1994, President Bill Clinton signed into law the Goals 2000: Educate
America Act. Based on the Bush Administration’s original America 2000 plan, “Goals 2000
awards grants to participating States and districts to support communities in the development
and implementation of their own standards-based education reforms”(Goals 2000, 1998, p.
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3). Although the plan has been closely scrutinized, Goals 2000 has an agenda for drastic
change to our education system starting at the state and local levels:
State and local implementation of Goals 2000 is focused on ensuring that all children
meet high academic standards. This emphasis on results is embodied in changes in
instructional and institutional systems--curriculum and instruction, professional
development, assessment and accountability, school and leadership organization, and
parental and community involvement--that are all aligned to content and performance
standards. Because Goals 2000 represents the effective implementation of standardsbased reform, the two are inextricably linked. Therefore, the success of Goals 2000
must be tied to State progress in implementing standards-based reform and its
respective elements (Goals 2000, 1998, p. 12).
Definition of Standards
It is difficult, if not impossible, to pinpoint a single definition for the term "standards"
in education; however, we can define the different applications that are used in standardsbased education. The following definitions give a concise description as to the multiple roles
standards serve in education. While there exists many more, the following four definitions
run common in the researcher’s review of literature.
1.

Content Standards: Content standards describe the knowledge and skills that students
should attain in a class or course of study.

2.

Curriculum Standards: Curriculum standards describe general goals or ways in which
classes or programs should be organized and taught.

3.

Competency Standards: Competency standards set required or desirable levels of
performance on specified activities or tests. These are also called benchmarks,
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proficiencies, and performance standards.
4.

Performance Standards: Performance standards include competency standards but are
more general. For example, measures of institutional success are often called
performance standards. (Robson & Latiolais, 1999)

Standards in Technology Education
The society in which we live has been, and will continue to be in a mode of constant
technological change. "Technology has been a growing human art since the first chippededge flint tool was created by our ancestors about 1.5 million years ago in what is now
Kenya" (Dugger, 2001). According to NetSchools.com (2000), "the amount of knowledge
doubles every 2.8 years"; therefore, people today experience much more change than any
previous generation would ever have imagined. Society experiences the impacts from
technology every day; therefore, society needs to continually be educated on trends in
technology.
Technology is defined as "human innovation in action that involves the generation of
knowledge and processes to develop systems that solve problems and extend human
capabilities" (ITEA, 2000, p.242). That statement raised more questions than it defined:
Is technology computers? Is it multimedia? Is it calculators? Is it the result of
rewiring school buildings to make them Internet accessible? The correct answer to
each of these questions is "Yes -- and much, much more." Broadly speaking,
technology is the way people modify (invent, innovate, change, alter, design) their
natural environment to suit their own purposes (Dugger, 2001).
As a result of these processes and systems, a need exists for educating people about
technology. Dugger (2001) identified two major areas of need for technological literacy as
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individual and societal technology education:
From a personal standpoint, people benefit both at work and at home by being able to
choose the best products for their purposes, to operate the products properly, and to
troubleshoot them when something goes wrong. From a societal standpoint, an
informed citizenry improves the chances that decisions about the use of technology
will be made rationally and responsibly (Dugger, 2001).
In the March 2000 The Technology Teacher article, William A. Wulf identifies three
benefits to standards-based technology education. “The standards should bring increased –
and deserved – visibility to the work of technology educators around the country” (Wulf,
2000). Wulf continues, “The standards will provide a much needed reference point for
developers of curriculum and most instructional materials” (Wulf, 2000). Wulf’s third point
reiterates Dugger’s idea (Dugger, 2001) in that “. . . the standards lay the foundation for
building a technologically literate citizenry” (Wulf, 2000).
For all of this effort, there was still one key item to making the standards movement a
success in technology education. Implementation would make the standards work. “This
requires us, as educators, to study the standards and evaluate whether our current practices in
the classroom are relevant” (Sumner, 2001).
Wisconsin’s Model Academic Standards
Starting in 1996, the WDPI began the task of creating model academic standards for
all subjects. The subject of technology education was included in the efforts of standards
development. In the fall of 1998 the WDPI published Wisconsin's Model Academic
Standards for Technology Education. The task forces established by the State
Superintendent John T. Benson drafted standards for non-state-assessed subjects such as
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technology education. These task forces were comprised of educators, parents, school board
members, and business and industry leaders. Public involvement was a crucial part of the
standards development. "It was absolutely essential that the final academic standards reflect
the values of Wisconsin's citizens" (Wisconsin’s Model Academic Standards, 1998, p. xi).
Employers look for employees that have skills that go beyond performing a specific
task. The optimal employable person would possess ". . . broad areas of applied knowledge
such as communication, thinking, problem-solving, and decision-making" (Wisconsin’s
Model Academic Standards, 1998, p. xiii). Exposure to these areas of applied knowledge
would allow students to ". . . develop the concepts and complex thinking of educated
persons" (Wisconsin’s Model Academic Standards, 1998, p. xiii). Wisconsin’s Model
Academic Standards defines these areas of applied knowledge in five general categories for
application across the curriculum. The five categories according to the WDPI (1998) are as
follows:
1) Application of the Basics
2) Ability to Think
Problem-solving
Informed decision-making
Systems thinking
Critical, creative, and analytical thinking
Imagining places, times, and situations different from one's own
Developing and testing a hypothesis
Transferring learning to new situations
3) Skill in Communication
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Constructing and defending an argument
Working effectively in groups
Communicating plans and processes for reaching goals
Receiving and acting on instructions, plans, and models
Communicating with a variety of tools and skills
4) Production of Quality Work
Acquiring and using information
Creating quality products and performances
Revising products and performances
Developing and pursuing positive goals
5) Connections with Community
Recognizing and acting on responsibilities as a citizen
Preparing for work and lifelong learning
Contributing to the aesthetic and cultural life of the community
Seeing oneself and one's community within the state, nation, and world
Contributing and adapting to scientific and technological change
Technology Education is defined as "a program of studies that leads to technological
literacy" (WDPI, 1998, p.12). Wisconsin’s Model Academic Standards for Technology
Education emphasized ". . . both what students should know and what they should be able to
do with technology" (WDPI, 1998). The Wisconsin’s Model Academic Standards for
Technology Education identified four components of technology including Nature of
Technology, Systems, Human Ingenuity, and Impact of Technology. Combined, these areas
would provide students with the true essence of technology.
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The 26-page document was a cooperative effort between the WDPI and WTEA to
better align technology education to the state assessed standards of science, math, social
studies and language arts. In addition to Wisconsin’s Model Academic Standards for
Technology Education, the WDPI has also published a user-friendly reference guide entitled
Technology Education Standards Matrix, which gives a more in-depth look at the model
standards and concise ideas on how to implement them into curriculum development.
The four components of technology education are divided into separate sections of
the standards document. Each component contains a content standard, a rationale, and a set
of performance standards. The performance standards are divided into three levels of
measurement according to what knowledge students should obtain by the end of the fourth,
eighth, and twelfth grades. The content standards for the four components are as follows,
according to the Technology Education Standards Matrix (2000):
A. Nature of Technology
Content Standard - Students in Wisconsin will understand that technology is
an extension of human capability.
B. Systems
Content Standard - Students in Wisconsin will recognize that systems are
made up of individual components and that each component affects the
operation of the system and its relationship to other systems.
C. Human Ingenuity
Content Standard - Students in Wisconsin will be able to define problems,
gather information, explore options, devise a solution, evaluate the outcome,
and communicate the results.
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D. Impact of Technology
Content Standard - Students in Wisconsin will understand that technology
affects society and the environment in ways that are both planned and
unplanned and desirable and undesirable.
Standards for Technological Literacy
In 1994, in response to President Clinton's Goals 2000, and the ever-growing
standards-based education reform movement, ITEA established an advisory committee to
begin developing a set of technology education standards. In 1996, the Technology for All
Americans Project: A Rationale and Structure for the Study of Technology was published,
paving the way for the completion of the Standards for Technological Literacy: Content for
the Study of Technology published in 2000. In conjunction with the National Science
Foundation, the National Research Council, the National Academy of Engineering, and the
National Aeronautics and Space Administration, ITEA developed this set of standards with
the intent to make all students, nation wide, technologically literate. In reference to
technological literacy, Standards for Technological Literacy states that "[Students] are
graduating with only minimal understanding of one of the most powerful forces shaping
society today" (ITEA, 2000).
"As a field of study that has evolved over the past fifteen to twenty years from
industrial arts programs, technology education is just beginning to establish a new identity
that people outside of the field recognize and understand" (ITEA, 2000). There is a
confusion that exists between technology education and educational technology, ". . .which
uses technology as a tool to enhance the teaching and learning process" (ITEA, 2000). As
opposed to educational technology, technology education is the study of technological
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systems, and processes.
"Learning About Technology" and "Learning to Do Technology" are two of many
sub-headings found in Chapter 1 of the Standards for Technological Literacy. While all of
the sub-headings are relevant to the document's message, "Learning About Technology" and
"Learning to Do Technology" are clear-cut goals to obtaining technological literacy,
regardless of the technology education standards in question. Not just knowing about
technology, but being able to use it is a key to being technologically literate.
Another benefit, although less obvious than technological literacy, is the emphasis on
integrating technology education across the curriculum:
Perhaps the most surprising message to emerge from Technology Content Standards surprisingly, at least, to those who have not themselves taught technology classes - is
the role technological studies can play in students' learning of other subjects. When
taught effectively, technology is not simply one more field of study seeking
admission to an already crowded curriculum, pushing other out of the way. Instead, it
reinforces and compliments the material that students learn in other classes (ITEA,
2000).
The 258-page document is an all-inclusive guide to integrating standards, developing
curriculum, and designing lesson plans for any type or level of technology classroom. The
text is user-friendly, with Chapter 2 dedicated to reviewing the format of the document
allowing for quick referencing to any topic needed.
The Standards for Technological Literacy is organized into five categories including
The Nature of Technology, Technology and Society, Design, Abilities for a Technological
World, and The Designed World. Dispersed throughout the five categories are 20 content
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standards, which are broken into either a cognitive type standard or a process type standard
(ITEA, 2000):
The Nature of Technology
Standard 1: Students will develop an understanding of the characteristics and scope of
technology.
Standard 2: Students will develop an understanding of the core concepts of
technology.
Standard 3: Students will develop an understanding of the relationships among
technologies and the connections between technology and other fields of
study.
Technology and Society
Standard 4: Students will develop an understanding of the cultural, social, economic,
and political effects of technology.
Standard 5: Students will develop an understanding of the effects of technology on
the environment.
Standard 6: Students will develop an understanding of the role of society in the
development and use of technology.
Standard 7: Students will develop an understanding of the influence of technology on
history.
Design
Standard 8: Students will develop an understanding of the attributes of design.
Standard 9: Students will develop an understanding of engineering design.
Standard 10: Students will develop an understanding of the role of troubleshooting,
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research and development, invention and innovation, and
experimentation in problem solving.
Abilities of a Technological World
Standard 11: Students will develop abilities to apply the design process.
Standard 12: Students will develop abilities to use and maintain technological
products and systems.
Standard 13: Students will develop abilities to assess the impact of products and
systems.
The Designed World
Standard 14: Students will develop an understanding of and be able to select and use
medical technologies.
Standard 15: Students will develop an understanding of and be able to select and use
agricultural and related biotechnologies.
Standard 16: Students will develop an understanding of and be able to select and use
energy and power technologies.
Standard 17: Students will develop an understanding of and be able to select and use
information and communication technologies.
Standard 18: Students will develop an understanding of and be able to select and use
transportation technologies.
Standard 19: Students will develop an understanding of and be able to select and use
manufacturing technologies.
Standard 20: Students will develop an understanding of and be able to select and use
construction technologies.
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Each of the 20 content standards includes a narrative of the standard, benchmarks
organized by grade level, a narrative explaining the benchmarks, and a vignette to give an
example of implementing the standard into a classroom. The benchmarks are divided into
four levels of measurement according to what topics students should know by the end of the
second, fifth, eighth, and twelfth grades.
Alignment Process
Although this study centered on the issue of developing an assessment instrument, the
researcher discovered a close relationship between assessing curriculum to the standards and
the subsequent alignment process. According to the Kane County Regional Office of the
Illinois Board of Education (KCROE), an assessment of existing curriculum was essential in
distinguishing between areas of the curriculum that exceed the learning standards or areas
that are non-essential, thus creating “. . .an opportunity to renew the commitment of your
staff for the essentials of a very overloaded curriculum” (KCROE, 2000). The KCROE has
curriculum assessment, or what they refer to as curriculum alignment, as the fourth step in a
seven-step process. The other six steps are identified as Introduction, Process Structures,
Curriculum Mapping, Curriculum Conclusions and Actions, Assessment Alignment, and
Assessment Conclusions and Actions.
According to Cheryl Rappaport Liebling, “standards-based curriculum alignment lies
at the heart of school reform because it implies that there has been a ‘meeting of the minds’
regarding academic content standards, performance assessment, and a comprehensive
curriculum that will enable students to achieve high levels of proficiency on assessments
aligned with standards” (Liebling, 1997). In order for standards-based educational reform to
be effective, the curriculum must be aligned to the standards. While this process alone will
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not achieve the desired level of reform, it is an important component to the over-all success
of the reform.
While curriculum alignment is certainly not an unfamiliar concept, it is often
incorrectly applied. “A tendency to jump to the ‘how-to’ steps without providing adequate
time for reflection on the ‘why-to’ puts standards-based curriculum alignment in jeopardy of
failing to achieve its goals” (Liebling, 1997). Before identifying how to reform a curriculum,
the question as to why the reform is needed must first be answered. Liebling (1997) goes on
to write:
. . .the implementation of the “how-to” steps of standards-based curriculum alignment
is viewed as a necessary, but insufficient condition for substantive improvements in
teaching and learning. Without concomitant dedication to "mindful teaching,"
curriculum alignment is but a procedure to follow rather than moment-to-moment
awareness of the teacher's capacity to influence student learning. Mindful teaching
centers the alignment process on those aspects of teaching and learning that educators
have the power to improve: the cohesiveness of the curriculum, the attitudes and
actions of teachers that affect student learning, and the quality of learning
environments. It is through standards-based curriculum alignment guided by mindful
teaching that educators may overcome the barriers to school change that have, thus
far, impeded achievement of higher standards for all.
In the past, curriculum alignment has been accomplished by one of two methods. The
two methods, back loading and frontloading were around long before today’s standardsbased educational reform movement. The back loading method is the alignment of the
curriculum’s objectives to the content standard:
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Backloading assumes that, were teachers to actually teach the written curriculum,
student achievement test scores would be higher because the taught curriculum would
be based upon test objectives. It is common knowledge, however, that the "actual,
taught curriculum" often bears little resemblance to the written curriculum, whether
or not it is aligned with an assessment's objectives (Liebling, 1997).
The frontloading method, as its name suggests, is just the reverse of backloading in
that existing curriculum objectives drive the content standards. “Most commonly, this is the
situation that occurs when teachers construct or select assessments that are well-matched to
the existing curriculum” (Liebling, 1997). While having its usefulness in certain situations,
front-loading has faults that cannot be overlooked:
. . .while frontloading alignment is most beneficial in planning cohesive instructional
units, it is less likely to be useful when trying to align local curriculum objectives
with large-scale standardized tests that are not generally sensitive to the curriculum of
individual districts (Liebling, 1997).
Assessment/Evaluation
In the creation or adaptation of an assessment instrument, guidelines must be
followed in order to obtain the most objective outcome possible. Much of the data collected
for this review of literature that define those guidelines uses the term evaluation in the same
context as the term assessment. While they are two distinctly different words by definition,
the end product is essentially the same. Therefore, the researcher will refer to the two terms
interchangeably.
In the document, Evaluating for Success - Comprehensive School Reform, Cicchinelli
and Barley break the evaluation process into five stages including Planning the Evaluation,
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Designing the Evaluation, Conducting the Evaluation, Reporting the Findings, and
Encouraging the use of Findings (Cicchinelli & Barley, 1999). While this document is
specifically written for districts involved with the federally funded Comprehensive School
Reform Demonstration Program (CSRD), this five-stage process will prove useful in the
creation or adaptation of an assessment instrument for use by technology education teachers.
Existing Assessment Instruments
The search for an existing instrument to evaluate technology education curricula and
measure its relationship to the Standards for Technological Literacy was a major focus of the
researcher’s efforts. While no specifically applicable tool was found, a number of relevant
evaluations were identified as helpful references in the creation of a new tool. One such
example comes from Texas.
In February of 2001, the Texas Education Agency published the Technology
Education Program Evaluation for the purpose of program evaluation. In order to improve
and maintain strong technology education programs, the document was created so that “each
district and consortium shall annually evaluate the size, scope, quality, and effectiveness of
its technology education programs” (Texas Education Agency, 2001).
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CHAPTER III
METHODOLOGY
Introduction
Throughout the review of literature in Chapter 2, one of the elements the researcher’s
efforts focused on was identifying an applicable assessment instrument to evaluate
technology education curricula and how it relates to the Standards for Technological
Literacy. While there are a number of assessment tools that accomplish similar tasks, none
were found to specifically compare a course curriculum directly to the ITEA Standards for
Technological Literacy.
Instrument
The assessment instrument defined in this chapter was a researcher created tool
developed to assess the relationship between existing technology education curricula and the
Standards for Technological Literacy. Data generated from use of this instrument should
give professional educators a meaningful depiction of the strengths and weaknesses a
curriculum has compared to the defined set of standards.
The physical structure of the instrument was set up as a matrix allowing for ease of
use in the assessment of the Standards for Technological Literacy and defined course
objectives. Along the top of the matrix, a horizontal bar contains the grade level benchmarks
for the applicable standard. Down the left side of the matrix the user will place the individual
units and objectives for the particular course being assessed. Within the body of the matrix
the user will assign a numerical value in the intersecting boxes to designate the level at which
each objective aligns with each standard benchmark.
Boxes are available so that additional information regarding the course name, grade

29
level, person evaluating, number of times the evaluator has taught the subject, and school
name can be filled in. Information regarding the number of times the evaluator has taught
the course was included in order to establish a proficiency level the evaluator has in the
subject. An instructor with a strong background in the subject may provide a better
knowledge base from which to conduct the assessment.
Evaluation Criteria
In order to produce data, the researcher developed a numerical scale to establish a
degree of proficiency at which the course objectives met the standards. The scale, which was
derived from Wisconsin’s Model Academic Standards for Information & Technology
Literacy Curriculum Alignment Worksheet, allows the user to assign a value of zero to three
in the intersecting boxes. The breakdown of the initial scale was as follows: If a rating of
zero is entered, the evaluator is suggesting that the benchmark is not covered in the
curriculum. If a rating of one is entered, the evaluator is suggesting that the benchmark is
slightly covered. If a rating of two is entered, the evaluator is suggesting that the benchmark
is moderately covered. And if a rating of three is entered, the evaluator is suggesting that the
benchmark is well covered.
It was the researcher’s feeling that the initial scale would not provide an accurate
reflection of how an objective truly met each benchmark. While a rating of zero is an
absolute value, the other ratings left too much room for interpretation on the evaluator’s part.
As a result, the researcher refined the rating scale to give a more definitive set of values for
the assessment. In the new rating scale a value of zero defined the benchmark as not
covered. A rating of one identifies the benchmark is mentioned in the instruction but not
elaborated upon. A value of two is given if the benchmark is expanded on for clarification.
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A value of three is given if the benchmark is clearly defined for thorough understanding.
Procedure
The instrument is configured as a matrix providing the user a simple method of
entering, comparing, and calculating data leading to the end result of a detailed comparison
of individual objectives to the standards benchmarks. The instrument will produce data that
determines the degree of frequency that each benchmark is covered in an individual unit,
course, or the entire technology curriculum. In addition, the instrument will provide data that
identifies the number of benchmarks covered by each of the objectives.
The instrument is structured directly in relation to the Standards for Technological
Literacy. The 31-page instrument provides an assessment for each of the 20 standards
published in the ITEA document. In turn, the 20 standards are sub-divided by grade level
with a series of benchmarks for each. This instrument is intended for use in conjunction with
the grades 9-12 benchmarks to assess high school technology education curriculum.
The evaluator will begin the assessment process by completing the information fields
found on the five standards family title pages relevant to the course being assessed. The
information fields include course name, grade level, evaluated by, school name, and date. In
addition, the number of times the evaluator has instructed the course will be indicated in
order to reflect the level of knowledge the evaluator has for the course being assessed.
The assessment begins on the pages following the standards family title pages. In the
Course Name box, the evaluator should place the course name or unit name. In the boxes
below, the evaluator will list the course or unit objectives for what is being evaluated. Space
for eight objectives is provided. Any additional objectives should be recorded on duplicates
of the instrument.
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The 9-12 grade level benchmark introductions along with the individual benchmarks
are located horizontally along the matrix. These benchmarks are taken directly out of the
Standards for Technological Literacy document. The evaluator should take time to read each
of the benchmarks and determine how they relate to the course or unit objectives along the
side. By using the scale found on the matrix, the evaluator will place a rating in each
intersecting box to determine the level of proficiency an objective has to each of the
benchmarks. The rating scale is discussed in detail in the section of this chapter entitled
Evaluation Criteria.
Data Interpretation
Three pieces of data may be calculated from the ratings entered by the evaluator.
Along the bottom of the matrix, the sum of the ratings can be calculated to identify a level of
proficiency for a specific benchmark achieved by the objectives. Along the right side of the
matrix the sum of the ratings can be calculated to identify the level of proficiency one
objective has achieved for the entire standard.
With a few simple calculations, the evaluator can produce data that reflects the
proficiency level at which an entire set of objectives meets each standard. By identifying the
total number of ratings boxes and multiplying by three, the evaluator will determine the
maximum rating score for the objectives in a standard. The evaluator will then add the actual
rating scores placed in each box and divide by the maximum rating score to create a
percentage at which the objectives meet the standard. The evaluator can then multiply that
percentage by three to determine the over-all score based on the instrument’s original rating
scale. The final rating, which is between zero and three, can then be graphed on the
Summary page with the other 19 standards to create a visual summary of the correlation a
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course or unit has with the entire standards document.
Instrument Validation
The focus of this research was not the application of this instrument to a curriculum,
but instead the creation and validation of the instrument, so it can be used by any technology
education instructor to assess curriculum to the ITEA standards. Due to the fact the
researcher is not considered an expert in the field, validation could not be achieved from
within. Therefore it was the researcher’s intention to ask the advice of four to six experts to
review the assessment tool and complete an informational survey to determine the ease of use
and benefit of the tool.
The panel of experts was defined as individuals who have a strong reputation as
leaders in the area of technology education as well as the development of curriculum and
standards. Dr. Robert Hendricks helped identify a list of potential panel members who would
be considered experts in their field and could provide feedback that would aid in revising and
validating the assessment instrument. Individuals from such institutions and organizations as
UW-Stout, WTEA, ITEA, and Wisconsin DPI have been selected to review the instrument.
Validation as to the meaningfulness of the assessment tool comes from a survey that the
panel members filled out. The survey contained a variety of questions regarding the
simplicity and usefulness of the assessment tool. Other questions in the survey referred to
the structure, clarity, and effectiveness of the rating scale. An additional question in the
survey asked the panel members if the assessment would help raise awareness of standardsbased curriculum with technology educators. Suggestions from the panel of experts could be
used to modify and improve the instrument.
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CHAPTER IV
FINDINGS
Introduction
The degree of validation for this assessment instrument was determined by a
researcher-developed survey. The survey was completed by a panel of seven people who
were identified as experts in the areas of technology education, standards-based education,
and curriculum development. Five of the eight experts returned the survey within the allotted
time with three of the eight respondents being late in returning the survey.
Panel of Experts
As described in Chapter III, the panel of experts was defined as individuals who have
a strong reputation as leaders in the area of technology education as well as the development
of curriculum and standards. The panel members and a short biography of each is included.
Dr. Len Sterry, a Senior Curriculum Associate with ITEA's Center to Advance the
Teaching of Technology & Science, has a BS in Industrial Education from UW-Stout, a MS
in Vocational Education from UW-Stout, and a PhD in Educational Administration from
University of Wisconsin-Madison. Dr. Sterry has held several applicable positions including
Undergraduate and Graduate Program Director of Technology Education at UW-Stout, State
Supervisor of Technology Education with the Wisconsin Department of Public Instruction,
and high school teacher. Dr Sterry has also participated in numerous professional
organizations and committees, including the President of Wisconsin Technology Education
Association and the President of the National Council of Technology Education Supervisors.
Dr. Brian McAlister, the Program Director of the MS in Technology Education at
UW-Stout, has a BS in Industrial Education From Western Illinois University, a MS in
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Industrial Education from Western Illinois University, and a PhD in Vocational & Technical
Education from the University of Illinois. Dr McAlister has held several applicable positions
including Technology Teacher Education Faculty at Pittsburgh State University, Technology
Teacher Education Faculty at University of Maryland at College Park, and High School
Teacher at North Greene High School in White Hall, IL. Dr McAlister has also participated
in numerous professional organizations and committees, including the International
Technology Education Association, the Council on Technology Teacher Education (Member
of Graduate Programs Committee) and the National Association for Industrial & Technical
Teacher Education.
Mrs. Courtney Reed-Jenkins, a Technology Education Consultant with the Wisconsin
Department of Public Instruction, has a BA in History and Women’s Studies as well as a
Joint Degree in Law from the University of Iowa. Mrs. Reed-Jenkins participates in
numerous professional organizations and committees, including the National Alliance for
Partnerships in Equity Board Member, a Nontraditional Training Project Committee
Member, the International Technology Education Association, the Wisconsin Technology
Education Association, the Association for Career and Technical Education and the
Wisconsin Association for Career and Technical Education.
Mr. Ken Starkman, a Technology Education Consultant with the Wisconsin
Department of Public Instruction, has a BS and MS in Technology Education from UWStout. Mr. Starkman taught Technology Education in the classroom for almost ten years
prior to employment with the DPI. Mr. Starkman was also very involved with the Wisconsin
Technology Education Association, as well as Skills USA-VICA.
Mr. Chad Brecke, Technology Education Teacher at DC Everest Junior High School,
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has numerous degrees, including a BS in Biology from Lawrence University, MS in
Industrial/Technology Education from UW-Stout and a MS in Educational Leadership from
Cardinal Stritch College. Prior to teaching technology education, Mr. Brecke taught science
at two other school districts. Mr. Brecke is an active member in ITEA and WTEA as well as
the DC Everest School District Standards Committee.
Mr. Michael Jensen, a Technology Education Teacher at Paonia High School in Delta
County, Colorado, has a BS in Industrial Education and a MS in Industrial and Technology
Education from UW-Stout. Mr. Jensen has a rich employment history, including
Communications Technology Lecturer at UW-Stout, a Technology Teacher at Rice Lake
High School, and an Industrial Education Teacher in the Oshkosh School District. Mr.
Jensen is a past president of the Wisconsin Technology Education Association, as well as a
member of the International Technology Education Association.
Mr. Dirk Kermitz, a Technology Education Teacher at Menasha Maplewood Middle
School, has a BS and MS in Technology Education from UW-Stout. Mr. Kermitz is the
Curriculum Representative for the Menasha District Technology Education Department. Mr.
Kermitz is a member of the International Technology Education Association and the
Wisconsin Technology Education Association
Mr. Michael Fitzgerald, a Technology Education Teacher at Driver Middle School in
Muncie, Indiana, has a BS and MS in Technology Education from Ball State University. Mr.
Fitzgerald is a member of the International Technology Education Association and was a
Board of Directors Candidate for District Two in 2001. Mr. Fitzgerald is also a Technology
Educators of Indiana District Six Chair, a Civil Air Patrol Aerospace Educator, a NASA
NEWMAST Alumnus and a member of Epsilon Pi Tau.
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Survey Questions
Question I
Does the instrument provide a valuable aid in determining whether a technology education
curriculum satisfactorily meets the Standards for Technological Literacy?
Figure 1. Respondent’s scoring for Question I.
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Figure 2. Graphic representation of mean, mode, and median for Question I.
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Figure 2 identifies the mode for Question I was 3.00 and the median was 3.00. Also
seen in Figure 2, the mean score for Question I was 2.50 with five out of the eight
respondents scoring it as excellent and two respondents scoring it as needing improvement.
Mr. Starkman commented, “This is a great exercise – better than what I have seen from
national sources.” Mr. Fitzgerald commented, “This instrument appears to be both
professional and well thought out!” Mr. Brecke’s comment was divergent from the rest of
the panel and stated, “Stresses the teacher teaching instead of the learner learning.” He
continued by stating, “The goal is technological literacy, not how well the teacher may define
it.”
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Question II
Does the instrument provide an efficient and simplistic approach for evaluating standards
alignment within a technology education curriculum?
Figure 3. Respondent’s scoring for Question II.
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Figure 4. Graphic representation of mean, mode, and median for Question II.
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Figure 4 identifies the mode for Question II was 3.00 and the median was 3.00. Also
seen in Figure 4, the mean score for Question II was 2.14. One respondent, Dr. Sterry, did
not record a score for Question II but stated, “. . .it tells me about the course objectives and
not the curriculum.” Mr. Fitzgerald stated that, “This instrument would also be excellent for
locating weakness within instruction in order to improve/revise curricula for the future
implementation of technology education.”
One respondent, Mr. Kermitz, rated this question as good stating, “The amount of
time needed to complete the evaluation is a draw back.” Mrs. Reed-Jenkins responded that
the instrument needs improvement and commented, “Easier if it was a database with a
computer performing the calculations and displaying as charts/graphs.” Mrs. Reed-Jenkins
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goes on to state, “Too much paper required for alignment.”
According to Dr. McAlister, “. . .I think it may be an overly simplistic way of
thinking about standards and will probably only work if courses are organized around the
themes of the standards.” In addition, Dr. McAlister stated, “From a users standpoint, some
of our teachers would benefit from having a spreadsheet that was set up ahead of time to do
the calculations automatically.”
Question III
As a professional in the field of technology education, do you believe this tool will help raise
awareness of standards-based curriculum?
Figure 5. Respondent’s scoring for Question III.
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Figure 6. Graphic representation of mean, mode, and median for Question III.
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Figure 6 identifies the mode for Question III was 3.00 and the median was 3.00. Also
seen in Figure 6, the mean score for Question III was 2.50. Three respondents scored it as
excellent, including Mr. Starkman who commented, “Yes, it would be a plus to organize the
rating sheet as a data base.” Mr. Kermitz scored it as excellent and commented, “The tool
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will get technology education instructors to look at their curriculum and compare it to the
standards.” Four respondents scored it as good, including Mr. Fitzgerald, who responded,
“The only way this will occur is through school district requirement; otherwise it will be up
to the individual instructor to promote and advance this document.” Dr. McAlister also
scored it as good and stated, “I think that many teachers will be faced with trying to adopt
their curriculum to meet standards. I think it is important to increase awareness about the
need for standards-based curriculum.” One respondent, Mr. Brecke, rated the instrument as
poor or missing in relation to the assessment instrument’s ability to raise awareness. He
commented, “We need to move beyond those who are labeled as ‘technology education’
educators because they are trapped in the funk of vocational education.” Mr. Brecke goes on
to state, “These people need to first be educated about the importance of the standards for all.
Maybe someone else will teach it.”
Question IV
Does the physical composition of the instrument’s matrix provide a user-friendly means for
data entry?
Figure 7. Respondent’s scoring for Question IV.
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Figure 8 identifies the mode for Question IV was 3.00 and the median was 2.50. Also
seen in Figure 8, the mean score for Question IV was 2.25, with four of the respondents
rating the physical composition of the matrix as excellent. One of those respondents, Mr.
Jensen, stated, “I like the matrix system!” Mr. Brecke rated the question as excellent,
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Figure 8. Graphic representation of mean, mode, and median for Question IV.
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commenting, “It is a tool that can use the help of--say--understanding by design and
dimensions of learning.” Mr. Brecke goes on to say, “It cannot be the only tool.” Dr. Sterry
also rated the question as excellent and stated, “It would be helpful to make the instrument
more concise.”
Two respondents rated the question as good. Mr. Starkman stated, “To do this for an
entire program would take time.” Mr. Kermitz, who rated the question as good commented,
“The rating scale is fine; however, a computer based evaluation tool would provide auto
calculations for scores.” Mrs. Reed-Jenkins responded that the physical composition of the
instrument’s matrix needs improvement and commented, “It’s so bulky! A data base would
be much easier.” Dr. McAlister, who also rated it as needing improvement, stated,
“Unfortunately, there are too many opportunities for calculation errors.”
Question V
Does the instrument’s rating scale allow for a clear and concise method of assessing the
degree of proficiency to which an objective meets a benchmark?
Figure 10 identifies the mode for Question V was 3.00 and the median was 2.50.
Also seen in Figure 10, the mean score for Question V was 2.13. Three respondents rated the
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clarity of the instruments rating scale as excellent. Mr. Fitzgerald scored the question as
excellent and commented, “A quick and easy format to review both weakness and strength.
He continues by stating, “This instrument could be used to revise and improve instructional
objectives and methodology.” Mr. Kermitz, who gave a rating of excellent, commented,
“The rating scale does just what it is intended to do.”
Figure 9. Respondent’s scoring for Question V.
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Figure 10. Graphic representation of mean, mode, and median for Question V.
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Mr. Jensen, who scored the rating scale as good, commented, “This would be a good
method, however, within each standard there is the potential a teacher is missing a chunk of
content.” Mr. Brecke scored the assessment instrument’s rating scale as needing
improvement. He stated that the rating scale “needs to focus on what a student knows or can
do instead of what a teacher does.” Dr. McAlister rated it as poor and made the following
comment:
This system would require that the evaluator have a thorough understanding of the
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benchmarks and standards. I don’t think that you made this clear at any point in your
instructions. So first, they must understand the benchmarks and standards. Secondly,
they have to be able to make sense of your rating scale. To be quite honest, I am not
sure how it will be interpreted. 0= not covered is easy enough, but I don’t know what
Expanded on for clarity or clearly defined for thorough understanding will be
interpreted. In addition, this is a very simplistic way of thinking about learning. It
assumes that if I clearly define something for somebody that it will be understood.
This does not reflect current learning theory that suggests in order for people to truly
grasp a new concept they must construct meaning for themselves.
Question VI
Do the instructions for administering the instrument provide the user with enough
information to promote ease of use?
Figure 11. Respondent’s scoring for Question VI.
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Figure 12 identifies the mode for Question VI was 2.00 and the median was 2.00.
Also seen in Figure 12, the mean score for Question VI was 1.88. One respondent to the
survey, Mr. Brecke, scored Question VI as excellent stating that the instructions for the
assessment instrument are “straightforward.” Four of the eight respondents scored the
assessment instrument’s instructions as good. One of those respondents, Mr. Fitzgerald,
commented, “Perhaps the instructions could be simplified? A check list or perhaps all
instructions on one page?” Mr. Jensen rated the instructions as needing improvement and
commented, “We are a field of people that wants step-by-step and numbered instructions. I
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think you need to re-write the instructions and simplify.”
Figure 12. Graphic representation of mean, mode, and median for Question VI.
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Dr. McAlister also rated question six as needing improvement and stated, “The
instructions need to be expanded. You need to explain the purpose of the instrument and how
it is intended to be used.” Dr. McAlister completed his comments on question six by stating,
“You also need to make it clear that first the evaluator needs to study and understand the
Standards for Technological Literacy.”
Question VII
Does the data produced by the assessment provide the user with a meaningful view of how
well the standards are met by the curriculum being assessed?
Figure 13. Respondent’s scoring for Question VII.
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Figure 14 identifies the mode for Question VII was 3.00 and the median was 2.50.
Also seen in Figure 14, the mean score for Question VII was 2.00. Four of the eight
respondents scored the meaningfulness of the data produced by the assessment instrument as
excellent. Mr. Starkman was among those four and responded to the question by
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commenting, “This tool provides an easy to understand graphical interface between standards
Figure 14. Graphic representation of mean, mode, and median for Question VII.
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and objectives; a great tool for any technology teacher.” Mr. Kermitz stated, “The data is
very meaningful, but a computer program would help save time.”
Mr. Jensen scored the meaningfulness of the assessment instrument to be good and
commented, “Instead of using paper, provide an Excel spreadsheet template that will
graphically depict the results and be ‘user ready’ to present to an administrator and coworkers!” Mr. Brecke scored the meaningfulness of the assessment instrument to be in need
of improvement and commented, “Again, what do the students walk away with?” Dr. Sterry
also score it as needing improvement and stated, “It only tells me about the objectives and
how well they align with the standards and benchmarks.” Dr. McAlister score Question VII
as poor and commented, “I think that it is difficult to determine what exactly the scores
mean.”
Additional Comments:
At the end of the survey form, the researcher included an area where the respondents
could record additional comments. Six of the eight respondents took the opportunity to leave
concluding comments. Mr. Jensen stated, “Good work – where was this instrument two
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years ago, I could have really used it.” Mr. Fitzgerald stated, “Please send me the submitted
instrument as it is completed for meeting your requirements!” Mrs. Reed-Jenkins stated,
“Excellent idea and great prototype. It needs to be easier to use, but the basic concepts are
there.” Mr. Brecke stated, “As mentioned, this is a great start and will be helpful.” Mr.
Brecke goes on to comment, “I see most value in what students learn versus what I teach.”
Dr. McAlister’s additional comments stated,
I applaud you for being so ambitious by taking on such a huge task. It is a very
difficult task. Standards are big ideas that, in order to be addressed adequately,
should be targeted repeatedly over time. This makes them even more difficult to
assess. I am also afraid that, although I suggested that some benchmarks may be
targeted while others will not, that in reality, most teachers will end up with a matrix
where all of the benchmarks are addressed. I think this will result because of
tendency to play word match games and overly optimistic self-reporting.
Dr. Sterry left an additional comment stating, “In your title you might want to make it
clear if we are assessing curriculum, program, objectives, or standards. Dr. Sterry also
stated, “ Your sample was very helpful.”
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Introduction
This final chapter is divided into three sections. The first section will summarize the
development of the assessment instrument to evaluate the correlation between technology
education curriculum and the Standards for Technological Literacy. The second section will
identify conclusions derived from the analysis of the survey data. The third section will
discuss both recommendations related to this study and recommendations for future studies.
Summary
The purpose for this study was to identify an existing instrument or create a new
instrument for assessing the degree of alignment a technology education curriculum has to
the Standards for Technological Literacy. Once the level of alignment has been determined
an evaluator would be able to adjust a technology education curriculum to better reflect the
ITEA Standards for Technological Literacy, thus making the standards more effective in the
classroom.
The researcher spent a large amount of time searching for an existing assessment
instrument to meet the criteria of the problem statement. While several similar assessment
tools were discovered, none could be easily adapted to the needs of this topic. The option to
create a new assessment instrument was the focus for the remainder of the research.
The assessment instrument created by the researcher is matrix-based, offering the user
a means to enter objectives and compare them to the standards and benchmarks found in the
Standards for Technological Literacy document (See Appendix C, p. 65). Once the user has
assessed the correlation between the objectives and the standards, a rating of zero to three is
entered into the matrix depending on the level correlation between the two. After the
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assessment had been completed, the user can calculate the overall degree of proficiency at
which the objectives meet the standards. The findings are then entered into a summary to
graphically represent the correlation (See sample, Appendix B, p. 60).
To gain an understanding of the validity of the assessment instrument and to identify
improvements for it, the researcher surveyed a panel of experts in the fields of technology
education, curriculum development, and standards implementation. The data gathered from
that survey was analyzed throughout Chapter IV (See survey, Appendix A, p.57).
The survey data gathered was intended to serve two purposes. The researcher was
first looking for validation of the assessment instrument as it was completed in Chapter III to
determine the usefulness of such a project. The second purpose of the survey was a means to
gather insight from the panel of experts to identify various methods the assessment
instrument could be altered to make it more meaningful to the technology education
community.
Conclusions
After an analysis of the survey data, the researcher believes this project is valid in
providing technology educators with an assessment instrument for identifying the correlation
between technology education curricula and the Standards for Technological Literacy. While
some of the respondents have identified an outcome-based assessment as having more value,
the researcher believes an objective-based, or input-based assessment to still have validity. If
the course objectives fail to meet the standards and the teacher does not approach the course
with the right instructional intent, an assessment of the outcomes will hold little value.
However, if a technology educator has assessed the objectives of a curriculum to the
standards and found a high degree of alignment, an outcome-based assessment will provide a
much greater understanding of the correlation between the curriculum and the standards
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because the instructional intent is aligned.
The assessment instrument created with this study would provide a starting point for a
technology educator to begin the task of curriculum alignment to the standards.
Additionally, other types of assessment instruments should be available to technology
education teachers to provide options for curriculum assessment. This would also allow
greater validity to results if a technology education teacher were to use more than one
method to assess a curriculum and achieved similar results
Overall, ratings entered by the panel of experts calculated out to a mean score of 2.34.
That communicated to the researcher the entire assessment instrument fell into the range of
good to excellent. While the initial findings are encouraging, one of the survey respondents,
Mrs. Reed-Jenkins, was correct in labeling this work as a prototype. While it is useful, many
of the suggestions the panel of experts recorded could be used to alter the assessment
instrument to make it a more meaningful form of evaluation for alignment of a technology
education curriculum to the standards.
Recommendations for This Study
A suggestion mentioned by five of the seven respondents stated that a computerbased assessment instrument would provide a higher degree of efficiency and userfriendliness than the existing manually completed matrix. In it’s current form, the
assessment instrument matrix would require a duplicate of the 32-page document for each
course being evaluated. In a larger school district offering 30 or more technology education
courses, this could mean close to 1000 pages of manually completed assessment instrument
matrix sheets. Indeed it would become an overwhelming task to take on even for an entire
department of technology teachers. Additionally, the manually completed matrix offers too

49
many opportunities for calculation errors. Changing the assessment instrument from manual
completion to a computer database would provide a number of advantages including copy
and pasting of text in the information fields of the title pages and assessment instrument
matrix pages, automatic calculations of the rating scores, automatic graphical representation
of overall findings, and rapid presentation for administration and other staff.
Many of the ideas suggested by the panel of experts would indeed improve the
assessment instrument created with this study. While all of the surveys were returned with
valuable constructive criticism and encouragement, not all of the experts on the panel seemed
to understand the premise for the use of the assessment instrument. This could possibly be
due in part to the lack of clarity of the instructions for use within the assessment instrument.
In order to eliminate the possibility of the user wrongly interpreting the purpose of this
assessment instrument, the researcher recommends the following changes and additions be
made to the assessment instrument’s instructions for use:
1. The assessment instrument has been specifically designed to audit to what degree
a course’s content correlates to the Standards for Technological Literacy.
2. A statement should exist in the instructions to specify the assessment instrument is
not intended to assess student knowledge. It is the assumption of the researcher that
if a course curriculum were aligned to the standards, student learning would increase.
3. The evaluator need not be proficient in their understanding of the Standards for
Technological Literacy in order to conduct the assessment. However, if the evaluator
does have an understanding of the standards document, the assessment will have a
higher degree of accuracy to the correlation of technology education curricula to the
standards.
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4. The researcher recommends the evaluators would first familiarize themselves with
the standards to gain the most benefit from the assessment. The researcher would
also recommend to evaluators with any level of proficiency to the standards to read
through the document just prior to conducting the assessment. This will improve the
accuracy of the assessment.
A recurring theme from one of the respondents suggested the assessment instrument
focused too much on what the teacher was teaching instead of what the student has
opportunity to learn. The respondent may have overlooked the connection upon which the
researcher based the assessment instrument: what the student walks away with is a product of
what the teacher teaches. The teacher should be using the designated course curriculum as a
determinate in what is being taught to the students in the classroom. In turn, the alignment of
this course and the standards insures that the end product -- the knowledge the student walks
away with -- is a direct reflection of the standards identified for that subject.
As mentioned in Chapter I, a possible limitation to this study existed with the
subjectivity of the evaluator creating a possible affect on the outcome of the assessment. A
major revelation in reference to this limitation came to the researcher after reading comments
left by a respondent. In his additional comments Dr. McAlister stated, “I am also afraid that,
although I suggested that some benchmarks may be targeted while others will not, that in
reality, most teachers will end up with a matrix where all of the benchmarks are addressed.”
Dr. McAlister went on to comment, “I think this will result because of tendency to play word
match games and overly optimistic self-reporting.” To summarize, the success of the
evaluation is directly proportionate to the professionalism of the evaluator.
It is possible, if initiated by administration, that the assessment instrument could be
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seen as an evaluation of the instructor’s performance and not the correlation between the
curriculum and the standards. If a teacher feels threatened by the possible extrapolations of
this assessment, it is likely an inaccurate assessment will take place with a purpose of
pacifying administration. However, if the assessment is initiated by the evaluator and
conducted for the purpose of self-improvement and alignment of curriculum to the standards,
then an accurate evaluation is much more likely.
Recommendations for Future Study
As overwhelming as the manual assessment instrument appears, creating the database
version would be an even greater a task. Creating a computer database assessment
instrument from the onset of this study would not, in the opinion of the researcher, have been
the most efficient means to determine if such an instrument would have been meaningful.
Instead, this project should be considered as a prototype for the creation of an assessment
instrument that users can interact with by computer. Creating a database derived from this
assessment instrument would make for an interesting research project of its own.
Mr. Starkman identified a topic for future study that would incorporate student
assessment into the evaluation. Mr. Starkman stated, “To expand, the assessment takes place
when the evaluator compares each objective to student assessment ratings.” By taking the
assessment instrument to this level, the evaluator would truly have an encompassing view of
every aspect of activity in the classroom. This entirely new dimension concurs with the
survey respondent who continually mentioned the consideration of student outcome was
lacking within the assessment instrument being validated. Mr. Starkman continued his
comments, “In the future, teachers will be required to show how student learning is
increased. Mr. Starkman concluded his comments by stating:
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It might be good to consider matching student assessment items such as tests, rubrics,
portfolios, and presentations to correlate how the students understand what is in each
standard. Example – Tests – test item analysis showing relationship to each standard
and then use the class total score on these items to obtain one data point of potentially
many more so a teacher can measure what the students know and are able to do.
On a similar thought, it may be beneficial for an evaluator to be able to crossreference individual course assessments to other courses in order to provide insight to the
duplication of standards coverage. This level of assessment would be able to help identify
strengths and weaknesses in standards coverage department wide.
Many more studies may be adapted from this research. While this particular form of
the assessment instrument was designed to evaluate the correlation between a high school
technology education curriculum and the grades 9-12 benchmarks, a middle or elementary
school technology educator could easily convert it for use. This format could even be
adapted for use in determining the correlation of other subject area curricula, such as math,
science, art, or social studies, to the Standards for Technological Literacy.
The entire original assessment instrument was included in this research paper within
the appendices; however, due to restrictions, the assessment instrument has been reduced in
its physical size to fit within APA format margins. A full size copy of the assessment
instrument in its original format is available from the researcher via electronic mail at
batesthomas@aasd.k12.wi.us.
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APPENDIX A
Appleton North High School
5000 North Ballard Road
Appleton, WI 54913
(920) 832-4300
Dr. Robert Hendricks
152 Communication Technologies Bldg.
University of Wisconsin-Stout
Menomonie, WI 54751-0790
3-1-02
Dear Dr. Hendricks:
As part of the final stage in completing a Master’s degree in Industrial and Technology Education
from the University of Wisconsin – Stout, I have elected to write a Plan B paper with the intent of
creating an assessment instrument. With standards playing such a large role in today’s education, I
believe there is a need to evaluate technology education curricula and it’s correlation to the ITEA
Standards for Technological Literacy document. With the guidance of my research advisor, Dr.
Robert Hendricks, the assessment instrument has been developed and assembled and is now ready for
refinement.
In order to create a meaningful tool for technology educators to use, the instrument should have
validation from people who have displayed a high level of achievement in the fields of technology
education, standards work, and/or curriculum development. With the help of Dr. Hendricks, you have
been identified as a potential source for input.
Enclosed you will find a blank copy of the assessment matrix, a completed sample, and a brief survey
for you to evaluate the instrument with. As part of the survey, a few questions regarding your
professional history, contributions, and accomplishments have been included. This information will
be used to show the reader what qualifies you as an expert to assist in improving and validating this
assessment instrument.
With your assistance, I believe this tool could benefit teachers who face the task of aligning
curriculum to the ITEA standards. It would be greatly appreciated if you would take some time to
look through the materials and complete the survey. When completed, please use the SASE to return
the survey by Thursday, March 14, so I may make revisions in a timely manor.
If you have any questions regarding this material please feel free to call me at your convenience. At
the completion of this project, a copy of the work will be mailed to you for your review. Thank you
in advance for your time and consideration.
Sincerely,
Thomas D. Bates
Career and Technical Education
Appleton North High School
E-mail: batesthomas@aasd.k12.wi.us
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Survey Form
Name: _______________________________Current Job Title: ____________________
Previous Applicable Employment and Positions Held:
1. ______________________________________________________________________
2. ______________________________________________________________________
3. ______________________________________________________________________
Educational Background:
BS
In: __________________________ From: ______________________________
MS
In: __________________________ From: ______________________________
PHD In: __________________________ From: ______________________________
Other: _________________________________________________________________
Applicable Professional Organizations/Committees and Positions Held:
1. ______________________________________________________________________
2. ______________________________________________________________________
3. ______________________________________________________________________
Please read each question and circle the rating that you feel applies. Also, specific comments
and recommendations for each question would be beneficial in revising the instrument.
1. Does the instrument provide a valuable aid in determining whether a technology
education curriculum satisfactorily meets the Standards for Technological Literacy?
0 = Poor or Missing,

1 = Needs Improvement,

2 = Good,

3 = Excellent

Specific Comments and Recommendations:

2. Does the instrument provide an efficient and simplistic approach for evaluating standards
alignment within a technology education curriculum?
0 = Poor or Missing,

1 = Needs Improvement,

2 = Good,

3 = Excellent

Specific Comments and Recommendations:

3. As a professional in the field of technology education, do you believe this tool will help
raise awareness of standards-based curriculum?
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0 = Poor or Missing,

1 = Needs Improvement,

2 = Good,

3 = Excellent

Specific Comments and Recommendations:

4. Does the physical composition of the instrument’s matrix provide a user-friendly means
for data entry?
0 = Poor or Missing,

1 = Needs Improvement,

2 = Good,

3 = Excellent

Specific Comments and Recommendations:

5. Does the instrument’s rating scale allow for a clear and concise method of assessing the
degree of proficiency to which an objective meets a benchmark?
0 = Poor or Missing,

1 = Needs Improvement,

2 = Good,

3 = Excellent

Specific Comments and Recommendations:

6. Do the instructions for administering the instrument provide the user with enough
information to promote ease of use?
0 = Poor or Missing,

1 = Needs Improvement,

2 = Good,

3 = Excellent

Specific Comments and Recommendations:

7. Does the data produced by the assessment provide the user with a meaningful view of
how well the standards are met by the curriculum being assessed?
0 = Poor or Missing,

1 = Needs Improvement,

Specific Comments and Recommendations:

Addition Comments:

2 = Good,

3 = Excellent
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APPENDIX B

Instructions for Using the Assessment Instrument:
Prior to entering information into the Assessment Instrument, the evaluator should duplicate
the entire original instrument for future use or to compensate for any errors.
Please refer to the completed sample Assessment Instrument included within this packet.
Before conducting the assessment, the evaluator should complete all of the information fields
throughout the entire Assessment Instrument including the Assessment Title Pages, the
Assessment Instrument Matrix, and the Assessment Instrument Summary.
Information fields (shown in gray on the sample Assessment Title Page) to be filled in on the
Assessment Title Pages include Course Name, Grade Level, Evaluated By, and School
Name. The number of times the evaluator has instructed the course should be identified in
order to reflect the level of knowledge the evaluator has for the course being assessed. The
standard family, grade level, and standards are already included on the Assessment Title
Pages.
Information fields to be filled in on the Assessment Instrument Matrix pages are color
coordinated on the sample page within this handout. The first two information fields include
the Course Name box (shown in blue on the sample page) and the Course Objectives boxes
(shown in red). In the Course Objectives boxes the evaluator will list the course or unit
objectives to be evaluated. Space for eight objectives is provided. Any additional objectives
should be recorded on duplicates of the Assessment Instrument Matrix.
The actual assessment takes place when the evaluator compares each objective to each
benchmark and assigns a rating. The rating scale is defined in the Rating Key box (shown in
purple) located along the top of the Assessment Instrument Matrix. When a thorough
understanding of the correlation between an objective and a benchmark is achieved, the
rating is placed in the ratings box intersecting the objective row and the benchmark column.
Refer to the area labeled Ratings Boxes on the sample Assessment Instrument Matrix.
Upon completion of the evaluation, two quantitative totals will have to be tabulated to
display the correlation between the course objectives and the benchmarks.
The benchmarks total will involve adding all the ratings in each vertical benchmark
column and placing the totals in the boxes along the bottom of the Assessment
Instrument Matrix that are labeled Sum of objectives met by the benchmarks (shown
in orange).
The objectives total will involve adding all the ratings in each horizontal course
objective row and placing the totals in the boxes along the right side of the
Assessment Instrument Matrix that are labeled Sum of benchmarks met by objectives
(shown in green).
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The scores for both should be represented as a fraction with the denominator being the total
rating points possible for that column or row and the numerator being the actual points
earned.
Throughout the following five steps, the evaluator will produce an over-all rating that reflects
the proficiency level at which an entire set of objectives meets each standard.
Step One – This step involves calculating the total number of ratings boxes by
multiplying the number of objectives and number of benchmarks together. As shown
in the sample document, the five course objectives (shown in red) are multiplied by
the four benchmarks (shown in yellow) equaling 20 total ratings boxes.
Step Two - The evaluator will calculate the maximum points possible for the course
objectives within a standard by multiplying the total number of ratings boxes by
three. In the sample document the evaluator multiplied the 20 ratings boxes by three
to get a total maximum points possible of 60. This value is then entered as the
denominator in the over-all total box (shown in teal) in the lower right corner of the
Assessment Instrument Matrix.
Step Three – This step will have the evaluator add the actual rating scores placed in
each of the ratings boxes to calculate the actual over-all rating earned by the course
objectives when assessed to the benchmarks. In the sample document the evaluator
has calculated a sum total of 42 for the actual over-all rating. This value is then
entered as the numerator in the over-all total box (shown in teal) in the lower right
corner of the Assessment Instrument Matrix.
Step Four – This step involves dividing the actual over-all rating by the total rating
points possible to obtain a percentage at which the course objectives meet the
standard. In the sample document the evaluator has divided the actual over-all rating
of 42 by the total rating points of 60, which equals 0.70 or 70%.
Step Five - This step will complete the calculations when the evaluator multiples the
percentage value of 0.70 times the highest possible rating score of three to tabulate an
average rating score of 2.1 on the original rating scale. In this sample the rating score
of 2.1 shows that the course objectives have expanded on the standard for a level of
clarity.
To view the correlation between the course objectives and all 20 standards, plot each of the
20 average rating scores on the Assessment Instrument Summary graph located at the back of
the Assessment Instrument. The rating scale on the Assessment Instrument Summary graph
is formatted the same as the Assessment Instrument Matrix to provide continuity between the
two.
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